P64512PC00 Title: Manually operated respiration apparatus, and balloon unit
and valve housing for a nmanually operated respiration apparatus The
invention relates to a manual |y operated respirati on apparatus, and to a
ball oon unit and to a val ve housing for a manually operated respiration
apparatus. Manually operated respiration apparatuses are known from practice
5 and usually conprise a respiration housing, provided with a respiration
channel for mpomegd@n Wwith a patient to whomartificial respiration is to
be applied, which respiration channel is connected via a valve systemin
the respiration housing with an inflow port which is connected to a ball oon
unit for supplying air to the patient via the respiration channel, and
which is to further connected with an outflow port opening into the

envi ronment fof.. RYAGHAI Ak, AlL RUAALEH DL INRRAILEND NI LAR LAEPLFALI on

channel to theé "environ oon uni conprises aresilient

bel | ows prowmﬁ,@n%w@nedhddnﬁép@am AgpandiodNaPtraghs opening, with a
non-return valve being included in the inlet opening and with the outl et
openi ng being connected to 15 the inflow port of the respiration housing,

all this such that, on sqgueezjn the bel,lows frogma startin osition
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envi ronnent alr via the'inlet opening. Such a nanual erated

respiration @ppatébnsaprmrkbgwn to a skilled 20 person by the name of
resuscitator and is used for manually applying artificial respiration to
persons or ani malMantetyiapet atederesparpign r@aaipatscomre koesm Gomeppatiei on

appar atus has sinple construction,and can easi | e .transported. Further,
he appapat 4SS FufBraE b PR P e G TR R b AR hoe | s
required. 2 channpel for connection with a patient to whom artificial respiration is to be
applied, which respiration channel is connected via a valve system in the
respiration housing with an inflow port which 1s connected to a balloon unit
for supplying air to the patient via the respiration channel, and which is
10 further connected with an outflow port opening into the environment for
evacuating air exhaled by the patient via the respiration channel to the
environment. Here, the balloon unit comprises a resibient bellows provided
with an inlet opening and an outlet opening, with a non-return valve being
mcluded in the inlet opening and with the outlet opening being connected to
15  the inflow port of the respiration housing, all this such that, upon squeezing
the bellows from a starting position, air enclosed by the bellows exits via the
outlet openming and that, upon releasing the bellows, it rebounds to the
starting position by sucking in environmental air via the inlet opening.
Such a manually operated respiration apparatus is known to a skilled
20  person by the name of resuscitator and is used for manually applying
artificial respiration to persons or animalg, for instance during reanimation.
Such a respiration apparatus has a simple construction and can easily be
transported. Further, the apparatus has a high reliability, while a minimum

of maintenance 18 required.



A drawback of the known respiration apparatus is that, thereby, the vol une
of the lungs of the patient can be increased too nuch, so that the |ungs
stretch too far. Such an overstretching of the lung | eads to damage and
dying off of lung cells, so that the oxygen transfer capacity of the lungs 5
decreases. Al though, after a few weeks, the lung cells have regenerated
again and the oxygen transfer capacity i € restored again, precisely the
tenporary decrease of the oxygen transfer capacity of the lungs can inflict

great danmge to tAdrpabhehbf dndkaven reapigetidsappaedtushe that it®eteby, ther der to
obviate this drawback, it has already been proposed to to include an
over pr essur evopubreeddtthedungs phehe papeniagdmobe hywsasay toe mught sa that theessure of
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respiration. The invention contenplates a rnanually operated respiration
appar at us ofddcheadeppdliteighr eftet a few whekd, hhe bdur télbnhaby regeanesatefd whi ch

t hese drawbacks can he prevented while preserving the, advant a?e . For this
pur pose, t he*§aa8FHndatheorryRspdranser SRRYAHT Wy b EER @ gaiaHierERly tszLee is
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over pressure pr%(f ectl! on evacu ng al

envi ronnent ghap d@mpig%dt%ft%%rﬂdtﬁﬂltnizﬁﬁéwrﬁcﬁiset&b%tﬁidf th phbRnkel | ows is
exceeded. It has been found that, in this manner, |ung damage can be

prevented 25 in lpracterde obTimeithisettavdmeke i llesalireadhbe¢mprgusetitat , duri ng

the bustle of _the reanimation and/or in case of use.by |ess expert or
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be evacuated Via the
value.

However, it has been found in practice that, despite this overpressure

protection, overstretching of the lung 1s still caused during artificial
15  respiration.

The invention contemplates a manually operated respiration
apparatus of the type referred to in the introduction, by means of which
these drawbacks can be prevented while preserving the advantages.

For this purpose, the respiration apparatus according to the invention

20  1s characterized 1n that the balloon unit is further provided with an
overpressure protection for evacuating air from the bellows to the
environment when a predetermined pressure of the air in the bellows is
exceeded.

It has been found that, in this manner, lung damage can be prevenied

25 i practice. The invention resides in the insight that, during the bustle of
the reanimation and/or in case of use by less expert or untrained staff, the
bellows can sometimes be squeezed too forcefully, so that a great pressure
wave may be created which can mmsufficiently rapidly he evacuated via the
overpressure protection included in the respiration housing, so that a

30 considerable part of the pressure wave 1s still able to propagate via the



overpressure protection included in the respiration housing, so that a 30
consi derable part of the pressure wave is still able to propagate via the 3
respiration housing into the lungs of the patient. Particularly with a

di seased or damaged lung in which the active volume is limted, this my
result in severe damage. By providing the balloon unit with an overpressure
protection, a rapid reduction of the pressure wave can be made possible, so
5 that the pressure wave is prevented fromreaching the |ungs of the patient
via the respiration housing and the respirati on channel. The balloon unit,
parti cul ar| yespigapen howsing mta thailangs e theurntieng. Pertieelarbs willca an

. tecti i tQ the. ball . l.ativel h
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be relatively low Here, the overpressure protection may, for instance, be
provi ded on proéedimaey aafaptid eededticovst, theytresmyreak sve ben pe avadiepossiblepsot o t he

inlet or outlet opening thereof. By inc¢luding an overpressure protection in
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opening, it 1s achi on-uni an al ready existing

respiration appargidbatodugkt, parti@Rbig ke bellphay idgduable Mbu@aTgr essure
protection in the respiration housing - can be equipped with a reliable
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instance, be provided on the body of the bellows, but may also be provided in
or to the inlet or outlet opening thereof.
By including an overpressure protection in the inlet opening, it is
15 thus achieved that the overpressure protection can have a relatively large
outflow area. Also, by inclusion in the inlet opening, it is achieved that the
balloon unit of an already existing respiration apparatus — which is
optionally provided with an overpressure protection in the respiration
housing — can be equipped with a reliable overpressure protection in a
20 simple manner. Further, this place is the most comfortable both for the
operator of the balloon and for the patient.
In an advantageous embodiment, in the inlet opening of the bellows,
a substantially cylindrical valve housing is included in which the non-return
valve and the overpressure protection are accommodated. The non-return
25  valve and the overpressure protection are preferably integrated, but may
also form separate parts. The overpressure protection may, for instance, be
designed as a spring-loaded valve. It is noted that the non-return valve and
the overpressure protection may be integrated into one part, but that they

may also be separate parts.



al so form separate parts. The overpressure protection may, for instance, be
designed as a spring-loaded valve. It is noted that the non-return val ve and
the overpressure protection nay be integrated into one part, but that they
may al so be separate parts. 4 In a further advantageous enbodi nent, the
cylindrical valve housing is, on an end face, provided with one or nore
suction openings and, on a part of the cylinder jacket |ocated near the end
face, provided with one or nore bl ow of f openig%;. In this manner, it is
ag

achi eved that, onli adueihdr pdyantadeeus epdiodemppl ybadrisal galygl asiie h, for
i nstance, an _oxygen b while,the.,blowoff openi.ngs remain clear. ln an
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clamp for aigtinght 1iHliarPANG t Wcaltb® nEht ERETERA 8el BhoBHEE wAth ohB®rimRbR!
opening. 10 The invention also relates to a nethod for manually applying
artificial rieepi-otopenitgs. fn phisimahneFt ishechiedhdtlistgenus enxbodiendnt s of t he

i nvention are shown in the subclains, The invention will_ be fﬁrther
el uci dat &d ofAWRAMERIECHE begewpled With By dRtaceeHt SXWHERAG EhURLMA in a

drawi ng, in.M@%ﬁQﬁoEEﬁhg%Iégﬁﬂ%é%ﬂﬁiagra”nptiC | ongi tudi nal cross section of
a respiration apparatus, Fig. shows a diagrammatic cross section of the

respiration housi RganQfdviiReag@sRihabhen tﬁ@l@?ﬁﬁﬂﬂg‘iamal%Qleu&ingQQ;aEi@ 3 shows
a diagrammtic I(ger:jgltudl nal cross section of a first enbodinment; of a valve
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10 The invention also relates to a method for manually applying
artificial respiration to a patient.
Further advantageous embodiments of the invention are shown in the
subclaims.
The invention will be further elucidated on the basis of exemplary
15 embodiments which are shown in a drawing, in which:
Fig. 1 shows a diagrammatic longitudinal cross section of a
respiration apparatus;
Fig. 2 shows a diagrammatic cross section of the respiration housing
of the respiration apparatus of Fig. 1;
20 Fig. 3 shows a diagrammatic longitudinal cross section of a first
embodiment of a valve housing;
Fig. 4 shows a diagrammatic longitudinal cross section of a second
embodiment of a valve housing;
Fig. 5 shows a diagrammatic longitudinal cross section of a thard
25  embodiment of a valve housing; and
Fig. 6 and Fig. 7 each show a diagrammatic longitudinal cross section
of a varant of the valve housing, in which the overpressure protection is
settable.

The drawings are only diagrammatic views of preferred embodiments

30  of the invention which are provided by way of non-limiting exemplary



Fig. 5 shows a diagrammatic |ongitudinal cross section of a third 25
enbodi nent of a val ve housing; and Fig. 6 and Fig. 7 each show a

di agrammati c | ongitudi nal cross section of a variant of the val ve housing,
in which the overpressure protection is settable. The drawi ngs are only

di agranmatic views of preferred enbodinents 30 of the invention which are
provi ded by way of non-limting exenplary 5 enbodinents. In the draw ngs,
same or corresponding parts are designated by the same reference nunerals.
Fig. 1 showsrabedimsaitbylioper drawingesgi mator sprizppendingparts avodpsigeniag a
respiration hoysing 2 apd a balloon unit 3 connected thereto. 5 The
respiration hotfti ﬁ,re%ﬁ?mﬁe F’é‘%ﬁ%\ﬁn in detail in Fig. 2, is provided with

a respiration chappeh oWl £hdri38NRELEN MeBjdtiod! ¥fhaausiem S with an
i nfl ow port 6 conngctedoto t he aalloon uni t f?a%orl su%lgplyi ng air to the

patient via donepriesgia edsporatodmhneding 2 diltba bedlpbnatniof cohanoeld theirstof urt her
connected via the valve system5 with one or nore outflow ports 7 for 1 o

evacuat i g t hee SpSPLE B ESthevipsh ivphowRp detail irdgraip owsanel to
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with a nask whn uring use, placed ‘over e and

nose of theypaifl@RpotP6WhAALERE ith ithé BhIIHES RiHAS fONsighlyMebairaprhbed, or
with a tube (not shown either) placed in the respiratory tract for

artificial respintatinghe reSpitasobahhoonl 4nThe Sesormirors esannelekid fuabheel | ows
10 provided with an .inlet eni 8.and an outlet openin . ~The resilient
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mask (not shown) which is, during use, placed over the mouth and nose of
the patient to whom artificial respiration is to be applied, or with a tube
(not shown either) placed in the respiratory tract for artificial respiration.
15 The balloon unit 3 comprises a resilient bellows 10 provided with an
inlet opeming 8 and an outlet opening 9. The resilient bellows 10 may, for
instance, be designed as an airtight wall from flexible material, for instance
plastic, which 1s supported by resilient, arched ribs. The resilient bellows 10
may also be formed in a different manner, for instance as a hollow,
20 somewhat elongated ball with relatively thick walls from rubberlike
material. Such a balloon unit is known to a skilled person as a balloon unit
of the self-inflating type and will not be further elucidated here.
In the inlet opening 8 of the bellows 10, a non-return valve 11 is
included 1in a manner which will be further elucidated hereinbelow. The
25 outlet opening 9 of the bellows 10 is connected with the inflow port 6 of the
respiration housing 2. Upon squeezing the bellows 10 from the starting
position shown in Fig. 1, air enclosed by the bellows exits via the outlet
opening 9. With reference to Fig. 2, the exiting air enters the inflow port 6 of
the respiration housing 2 and flows via non-return valve 12 of the valve

3¢ system 5 into the respiration channel 4. The valve body simultaneously



material. Such a balloon unit is known to a skilled person as a balloon unit
of the self-inflating type and will not be further elucidated here. In the
inlet opening 8 of the bellows 10, a non-return valve 11 is included in a
manner which will be further elucidated herei nbel ow. The 25 outlet opening 9
of the bellows 10 is connected with the inflow port 6 of the respiration
housi ng 2. Upon squeezing the bellows 10 Jromthe starting position shown
in Fig. 1, air enclosed by the bellows exits via the outlet opening 9. Wth

reference to Fig. 2, the exiti n%ai r enters the inflow port 6 of the
respirati on Hewsi dhovtiiaw perisws Win dhnspsnistiiem chanyel 4 2ndthe geaskalthe 30
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rel easing the bellows 10, the bellows rebounds to the starting position

shown in Fi gshowibyn Sugki hy siinkiegvinresyymemmad ntal pivvia theexmoretuenwatve dlve 11
5 provided in the jnlet opening.8. Therehy, 1the non-return valve 12 in the
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t he rebound Rﬁﬁh%ﬁdﬁ%%dﬁﬁggsﬂgﬁgggwﬁ 10, the patients will exhale air into

the respiratio anne y air exhaled into the respiration channel 4

and/ or by action Whitls pefengnhct4p Kige2 Iduniag vadadr thd ehovatve thy seahebt Wi | |
get off its seating 15 to the position shown in Fig. 2 in which the exhal ed
air can be eheltarat &0 the nafeentsmvillraxhpde pinindo the resmratinn poanrel74.d8y aHe
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environment via the outflow ports 7 of the respiration housing 2.

The respiration housing 2 may optionally be provided with an

overpressure protection for evacuating air to the environment when a

15  predetermined pressure value in the respiration housing i1s exceeded. In this
exemplary embodiment, the overpressure protection is designed as a
spring-loaded valve 16 in the wall of a chamber 17 in the respiration
housing 2, which chamber connects to the inflow port 6. Given an elevated
pressure, the valve body of the overpressure protection 16 is pressed from its

20 seating 19 against the action of the spring, so that the air can pass the wall
of the chamber 17 and can be evacuated to the environment. Given an
overpressure, the air can thus pass the overpressure protection 16 and be
evacuated to the environment via outflow ports 7A. The construction of the
respiration housing for a respiration apparatus is well enough known to a

25 skilled person and will not be further elucidated here.

With reference to Fig. 1, in the inlet opening 8 of the bellows 10, an
overpressure protection 19 1s included for evacuating air from the bellows
via the inlet opening 8 when a predetermined pressure value is exceeded.
The overpressure protection included in the inlet opening comes into action

30  when, as a result of squeezing the balloon too forcefully, the pressure in the



housi ng 2, which chanber connects to the inflow port 6. Gven an el evated
pressure, the valve body of the overpressure protection 16 is pressed from
its 20 seating 19 against the action of the spring, so that the air can pass
the wall of the chanber 17 and can be evacuated to the environment. G ven
an overpressure, the air can thus pass the overpressure protection 16 and
be evacuated to the environnent via outflow ports 7A. The construction of
the respiration housing for a respiration apparatus is well enough known to
a 25 skil | edbplo@ooxaads wi pedrtirnbaed wallee Beplickthane dn hke énleVopbniref &r ence
to Fig. 1, in the inlet openi ng@B of th 1:bel | ows, 10, ag over pressure
protection 197§ Br4SHEIHSYCBRY 8¢ ACEWRIREG P MOVREHA LBR FeTMEALI9Ra t he i nl et
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protection inc ning cones 1nto en, as a

result of squeezi Witk hefdpahé0@NFiz0Q, {10k GBbWH therbitetha eEstieirley t he 7
bal | oon exceeds a predeterm ned val ue. By placenent in the inlet opening 8,

t he pressur eopevagrihgf B helbweni@d substantallyeyindrichbvalye giausting B0 ihousi ng
2 and the respiratjon channel 4 into the |ungs the patient. Wth
reference to“%ihd&e‘%}n ?’Vg'l?al%t HIRREHE Y VFﬂ'gtE}n(?ﬁ“? ﬂ‘ém%ﬁ‘?seqtur% openi ng 8 of
the bell ows teBtiSH St gtk t&ylindrical valve housing 20 is included in
whi ch t he noé-? (eatetl}rﬁ \?a ve1 1ér§n%¥t he overpressure protection 19 are

i ntegrated. |n thénehdedibvenhneahehownrinfiig. 3 3thet Wid vy dloveinpo2® isngriA0dd ds
provided wth a central passagewai/ 21 extending froma suction opening 23
provi ded i o%ithh fkenERd PRasasRYE ] eRending drom @siusiioReRes R & SIOBIGeSr  of
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body 24, spring P2®tRadesal pASsatewlaQUet hevalkemay ke QVAEIRGed S#hRhAE Ot ection
19 which, during normal use, prevents outflow of gas fromthe ball oon via
t he pressed against a seating 26 by action of a spring 25. The valve body 24,
spring 25 and seating 26 together form the overpressure protection 19
which, during normal use, prevents outflow of gas from the balloon via the
15 inlet opening 8. Given an overpressure caused by squeezing the bellows too
forcefully, for instance given a pressure in the bellows of 60 cm water
column, the valve body 24 will get off its seating 26 against the action of the
spring 26, so that air from the bellows can flow out to the environment via
outflow openings 28 provided in the jacket surface 27 of the valve
20  housing 20, near the end face 22.
In the valve body 24, passage openings 29 are provided which are
sealed on a side of the valve body 24 facing the bellows by means of a
flexible valve hody 30. The passage openings 29 and the flexible valve
body 30 form a non-return valve 12 which prevents exiting of air from the
25 bellows during squeezing, but which allows inflow of air from the
environment to the interior of the bellows during the rebound.
The valve housing 20 is provided with clamping means 31 for airtight
clamping of the circumferential edge of the inlet opening 8 of the hellows 10.

In the embodiment shown in Fig. 3, the clamping means are formed by a

30  supporting flange 31A provided on the valve housing 20, which cooperates



i5 inlet opening 8. Gven an overpressure caused by squeezing the bell ows
too forcefully, for instance given a pressure in the bellows of 60 cm water
colum, the valve body 24 will get off its seating 26 agai nst the action of
the spring 25, so that air fromthe bellows can flow out to the environnent
via outflow openings 28 provided in the jacket surface 27 of the valve 20
housi ng 20, near the end face 22. In the Vvalve body 24, passage openi ngs 29
are provided which are sealed on a side of the valve body 24 facing the

bel | ows by neatisagfiressurk|fbxigel 3 R af ¥ eclradyindB2 wiéchasstagehapenithgs 29 and
the flexible v Ive ?od 30 forma non-return valve 12 mhlch prevents
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bel lows 10. In the enbodi nent shown in Fi g. 3, the clanping neans are

f or med t)ys aBBIDtas?lﬁpDathlmg Oﬁ’fdnfgltne:%BA q;rigug?bdrmdﬂee wltvel housi Eg 20, which
cooper at es Wi a ure flange 0 crew I i.c
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is shown therein e valve S an ann esign and is s
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Here, the suction gpening 23 has a cylindrical design and the bl ow off
channel 34 i 8¢ AhglaHifetcdmuoreniye 23da derated opeside thgand é&%ﬂs&% eMahi®1 ext ends

openi ng 5 1 Leniiek: U Dl BBk bt SRS el 1 L b enkinn B BHEC' Thr) ow
openi ng can @ﬁﬁbhé’d he GANPESHESIiA DR RABallMR fbhmRafce a@NFitRhadral 1 can be
supplied to the balloon, for Instance air with extra

oxygen and/or a small amount of narcotic, such as laughing gas, for relief.

Then, besides air, enrichment gas can likewise be continuously supplied to

the bag from a gas cylinder with a relatively low flow rate, for instance

15  0-15 liters per minute.

Optionally, as shown 1n Fig. 5, an overpressure protection 35 may be
provided in the wall of the central passageway 21 so that, when the
pressure in the oxygen bag exceeds a predetermined value, oxygen can
directly be evacuated to the blow-off channel 34. An example of such an

20 overpressure protection is a duckbill valve 36 in the shape of a ring which
clears passage openings 37 in the wall of the passageway given a pressure of
approx 15 cm water column in the oxygen bag. For the record, 1t is noted
that, when the respiration apparatus is coupled with an oxygen bag, the
term air is to be interpreted to mean oxygen in this context.

25 Fig. 6 shows a variant of the valve housing where the predetermined
pressure value of the overpressure protection is settable. In this variant, the
pressure value of the overpressure protection is settable between a pressure
of approx 20 em water column and a pressure of approx 60 cm water

column. Of course, for less common applications of manual artificial

3¢ respiration, an overpressure protection with a higher maximum pressure



oxygen and/or a small amount of narcotic, such as |aughing gas, for relief.
Then, besides air, enrichnment gas can |ikew se be continuously supplied to
the bag froma gas cylinder with a relatively low flow rate, for instance 15
0O-15 liters per mnute. Optionally, as shown in Fig. 5, an overpressure
protection 35 may be provided in the wal{ of the central passageway 21 so
that, when the pressure in the oxygen bag exceeds a predeterm ned val ue,
oxygen can directly be evacuated to the bl ow off channel 34. An exanpl e of
such an 20 owenpbepsssiklepfotiastdmmn ansoverduedshiréd protaktien 36th n gebénghape of a
ring which clears passage eni r% s 37 in the wall of the passageway given a
pressure of r%%%f‘r'd&“i.a?pg?ﬁgﬁtoérl gcﬂ“ﬁﬁﬁit?’hc? H&®Yxygen bag. For the record,
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bag, the termair is to be interpret mean oxygen thi's context. 25
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pressure value of the overpressure protection is settable. In this variant,
the pressur Bovainge The roprtabieppiictkisronpestedcvitbm patiomarypest 3ofébe a

pressure of appr,ox 20 cmwater colu and a pressure of approx 60 cm water
col um. O cBﬁB’P;ee}}O"be?ngasgsﬁ%etWrﬁl?fe pqoinélﬁ‘ftil%lﬁéaof manual artificial 30

respiration. an OMELIYHESEYER tREMHEEII RO I4R, 3hB rSRRAD IR AUD i B2 SH16e ©

may be possible, for i1nstance an overpressure protection wth a setting
range up to appsmg BhisartdZible ovewir angtd tmee derpprok 2§08 etitlabéspect to
overpressure protection is designed with a settin el enent. designed with a
rotat abl e pafke &Wt&ﬂatfﬁé)aﬁbég’iQfgh%i"abﬁ’eh‘?}bﬁlx% EOW%PI@FW@E‘ arsi@plst at abl e part

40 s copnected iitlod, SEALLONETH: BALE 43,0008 ol xe hgusionyha, a screw

t hread connection _ e screw thread connection bl e part
40 of the vaby&ferdySetdedh dppré:0hat AR BEOVEM alls FGh S FRO¥RMe apRIMX 270

Wth respect to
range can be traversed with a turn of the wrist, while further, with each
angular position, exactly one pressure value corresponds. For the purpose of
a stable construction, the jacket 45 of the rotatable part 40 is included in an

15 annular guide 46.

Preferably, further, the closing pressure exerted on the valve body 24
by means of spring 25 can be set linearly. By using a screw thread 42 with
variable pitch, the spring 25 can have a non-linear design, while a linear
setting characteristic is still obtained across the angle range.

20 In an advantageous manner, the end face 44 of the rotatable part 40
of the valve housing may be graduated for reading the set value of the
overpressure protection on the basis of the relative angular position
between the adjustable part of the valve housing 40 with respect to the
stationary part 43. For this purpose, for instance an annular graduation

25  may be represented on the part of the end face 44 surrounding the
stationary part 43 of the valve housing, while a reference line 1s provided on
the end face of the screw ring 32 and/or the end face of the stationary
part 43. The settable overpressure protection may of course also be applied

to other variants of the valve housing.



the stationary part 43 of the valve housing. For obtaining a sinple, 10
unanbi guous operation, the angle range is | ess than approx 360, and is

pref erably between approx 900 and 360. In this nmanner, the whole setting
range can be traversed with a turn of the wist, while further, with each
angul ar position, exactly one pressure value corresponds. For the purpose of
a stable construction, the jacket 45 of tfe rotatabl e part 40 is included in
an 15 annul ar guide 46. Preferably, further, the closing pressure exerted

on the val ve bodyWaéh rbferemans 0. $pitiidghad®nchat BRe s6fathblResdt 10 Bthusi ng a
screw thread 42 with variable pitch, the spring 25 can have a non-|i near

desi gn, whi | Bowsingmédhe vabte hoipins a3 pravaded wildh  sontrol puttiemad hed across t he
angl e range. Zgl.ln 3\5 advant ageous manner, the end face 44 of the rotatable
part 40 of &R vBe RBBR¥ME may be graduated for reading the set val ue of

the overpressur eopiRhadll M SitidiecRasie 20f surbSus®d @b YRe 30NAMBryPOSI ti On
bet ween the adjustable part of the valve housing 40 with respect to the

st ati onary ppatt 430f #or valive hopanppomey flss be psoadeé vamh anpuotentivyr eguaiithon 25
may be represented on the 3;{1 of the end face 44 surrounding the
stationary pBRESAES WENURES. V&l WSIHGsT RECteGHYS 87 r ef erence Iine is provided

on e end face gfh i 61 SPULI 09 3R BUUAL LI S0eliA6e 8E A DErakal ! onar y

part 43. The settable overpressure protection ma course

to other varipthshollowseay shuebBOUSKAGLE A a WitdbleafLRRGA draofthg. 7, it is
shown that the rotatable part 40 of the housing of the valve housing is
provi ded wi t heldowsnktiroill bruelean that the satsahle overnreshiareamysgitin Mm@yt i onal | y,

t he suction ghapnel 23 surrounded t he station art .43 of the val ve
nousi ng ey SPEBPRe GRSHBAIRERY St TS ARt petabe opent g,
for instance.gnBuahert H¥&rddthereinabove. For instance, a settable overpressure
protection may be realized with the aid of a slidable stop or an adjustable
clamp and the adjustment can be carred out either continuously or
discontinuously. Further, if desired, the predetermined pressure value may
15  be non-linearly settable across the setting range.

It will further be clear that such a settable overpressure protection in
itself can already be advantageously applied in conventional manually
operated respiration apparatuses, in other words, a respiration apparatus in
which the overpressure protection 1s not provided in or to the balloon unit.

20  Such a manually operated respiration apparatus then comprises a
respiration housing, provided with a respiration channel for connection with
a patient to whom artificial respiration 1s to be applied, which respiration
channel 1s connected via a valve system with an inflow port connected to a
balloon unit for supplying air to the patient via the respiration channel and

25  with one or more outflow ports for evacuating air exhaled by the patient into
the regpiration channel to the environment, while the balloon unit
comprises a resilient bellows provided with an inlet opening and an outlet
opening, while, further, in the inlet opening of the bellows, a non-return
valve is included and while the outlet opening of the bellows is connected

35 with the inflow port of the respiration housing, and while the respiration



Wth the aid of the settable overpressure protection, the air present in
the bellows can thus be blown off via a settable barrier in or to the
bellows. It will be clear that the settable overpressure protection may io
further be designed in many different manners than the preferred enbodi nment
descri bed herei nabove. For instance, a sgjtable overpressure protection my
be realized with the aid of a slidable stop or an adjustable clanp and the
adj ustment can be carried out either continuously or discontinuously.
Further, if ahwsivpees stivevilesdettbran aeppewssse peotegligs fpagvadiasmamai- | i near | y
settabl e ac(r;f?ss ! he sett'gng ra(rége. [t will f?r‘tﬁher. b§ cl ear thit sSuch a
settabl e ov %Ilne Lﬁegpg@ PEARR a?lhg WP?%&Ifre SHHAMHS &S}'e%sgrgar\? )i égeousl y
applied in copueddd onah tABRYAAdtNrmPRET BERGuFELSRIVEAI B8 ABRRALWELS, 1 n ot her
words, a respiration apparatus in which the overpressure protection is not
provi ded i n moteaiacnhleeibgldetmblaini t. 20 Such a manual |y operated respiration
apparatus then caonmprises a respiration housing, proyided with a respiration
channel for conndétTiBrbawiear t]éatpfé}ei@ﬂten?%n\kﬁ&ﬁggﬂlit?‘i/&‘? ePEE‘é%H‘rPQtion isto
be appli ed, ' i -at Lo - ve.systemw th
an infl ow poér%é oﬁ%ggﬁ{egé@%ggts %ﬁ%%ﬁrﬁgli tBBPgIr?&tSIE%p y‘?aﬁgat\gﬂs o t he pati ent
via the resppdsatilonFehareshcea e 3beMirbsk108@rotechidng mu bk dusiekldsad or
evacuating air exhaled by the patient into the respiration channel to the
envi r onment , OYRlPresstbepbeterioons wail a sedapld wegahvalawi Fustherbehd ows provi ded

with an inlet opening and an outlet .opening,. whil.e, further.  .i.n the inlet
openi ng of tHe" ]eqSISBg\%P?%eﬁ%ﬂr} rnégfyub%m‘%ﬁ?ﬁ@%%%;‘%@é’egw W]ﬁ}} e outl et
openi ng,@f {6 PehlrAWRIS HPMRGH&IL desitniil hTRxibfe! M PBhdy 8f at he
respiration housing, and while the respiration 11 apparatus is provided
with an overprressture ot eath omatfiorwithMagkiat icage af pverfpresaurbeSudspi rat i on
apparatus when a predeterm ned pr eﬁg%re val ue_is %ﬁceede wth the

pr edet er m netHRRSSTIEDLS slege tor tiledperynerad pge undersiood to be within the

scope of the mvention as set forth in the following claims.



protection being settable. 51t will be clear that the invention is not
limted to the preferred exenplary enbodi nents shown herein, but that many
variations are possible. For instance, the overpressure protections may be
designed as overpressure protections with a settable initial value.
Further, the overpressure protectionjgay be integrated in the inlet opening
with the 10 non-return valve, for instance by designing a flexible valve
body of a non-return valve such that it will leak in case of overpressure.
Such  variants will be clear to a skilled person and are understood to be
'thﬁgﬁan scope of the invention as set forth in the followng clains. 12
A manual | y operated respiration apparatus, conprising a
respiration housing, provided wth a respiration channel for connection
with a paltientA renwiibnopmied repahtioregpiaraats, oompssitg abespiaypphibedsingtyrehided
resplratloq channel. |slconn cted via a alve‘systen1mnth an_inf] ow port
connect ed”'!t § T PHAYTHERANGRT ©F FBINCEHBP I PHIST {HWIRE %Bﬁ?l@hf%v’fﬁ&wn%to e
respiratiQRIie)AMIE] re@NFhtioh Lha QBRI @6 ndRIeR viPH 1L OWsRAT §8h ARInRNAGHAL ISl T
exhal ed by the patient into the respiration channel to the environnent,
wher ei n tthe bBBpownt inpeprdongRir g:etéleazata@"swlau tbmesbeatlcomélapn@\ﬁmde’dtmnewrawse

I nl et Ope%mg p%rlltg @ egéjctulaglag ggeﬁrg('hggd ncI Elagiea mi i}% rFﬁglrﬁ&]PﬂeChg) Iﬁtl

of the be non-r

openi ng benvtrbh&nhm hWhasein sheC baiheat adt mmbnstel@e[ ie@lﬂﬂeﬁﬂ\fo@lw\bs pflfwdefdewftﬁiﬁllﬁ&tl on
housi ng, characterlzed in that the bellows is provided with an overpressure
prot ect i GWEPHE 289 4k QUE $LGHASH Y innarBel I"gie n\kﬁ@ﬁe@engpéa@tk@# APREQPriedsur e

val ue is gxceeded jed2nd & &]&%mhéa&m&%@@g@%@ﬁ@%e]@&&@]@%gﬂﬁa&@ % t]@ﬂl@n‘?ﬂox%&{]e' n

‘t he overpressure protection is prov Inor to the opening o
bel | ows. @.thAraspspianaltésmgapipaedtusdacabatdhageliovelsapmviiedrwify amhesrgicssuré n

the inlet opening of the bellows, subst anti al | l.indrical val ve si ng
% ncl udse o Srrcbtia R i o TR AR e el G B sbE d e Settiion

are accommodated. 4. A respiration apparatus according to claim 3, mhereln

t he val vee housA mgspirstiordBp@at@Ndccording to claim 1, wherein the overpressure protection is

provided in or to the inlet opening of the bellows.

~

3 A respiration apparatus according to claim | or 2, wherein, in the inlet opening of the
bellows, a substantially cyhindrical valve housing 1s included 1n which the non-return valve and

the overpressure protection are accommodated.

4. A respiration apparatus according to claim 3, wherein the valve housing is, on an end
face, provided with one or more suction opemings and wherein a part of the jacket surface of the

valve housing located near the end face is provided with one or more blow-off openings.

5. A respiration apparatus according to claim 3 or 4, wherein the valve housing is
provided with clamping means for airtight clamping of the circumferential edge of the

intet opening of the bellows.

6. A balloon unit for a manually operated respiration apparatus, comprising a resilient
bellows provided with an inlet opening and an outlet opening, wherein, in the inlet opening of
the bellows, a non-return valve is included, characterized in that the balloon unit is provided with
an overpressure protection for evacuating air from the bellows when a predetermined pressure

value is exceeded.



face, provided with one or nore suction openings and wherein a part of the

j acket surface of the valve housing |ocated near the end face is provided
with one or nore blow off openings. 5. A respiration apparatus according to
claim3 or 4, wherein the valve housing is provided with clanping neans for
airtight clanping of the circunferenti a3 edge of the inlet opening of the
bellows. 6. A balloon unit for a manually operated respiration apparatus,
conprising a resilient bellows provided with an inlet opening and an outl et
openi ng, whier ei m, billoohhenii adcetdiopenichigndf, wiehen bied boswpresaurarete@taurin val ve
is included, characterized in that the balloon unit is provided with an
overpressuP@Vﬁkéwé@HP8ﬁ3$5¥0@Ww&ﬂéﬁh%@ﬂﬁhﬂfron1the bel | ows when a
predeterm ned pressure value is exceeded. 13 7. A balloon unit according
to claim6g Vmeﬁ—‘@bé?lobh%nﬁ‘é@é&ﬁﬁ@stb'rc!?alml%ré}tﬁ%'e% 11§ thPmBiy 81% Rf B deotibe
inlet opening of the bel . bal | oon unit accordi ng aim6 or 7,
wher ei n, i aubdtetialy e:tvh@qlrecml n@\@f hmﬁel;bm Inghwsledan whivht diat nal- 1teyurnyxlaii»f¢daﬂidcé1e
val ve houswg[jles |ncml%g§%narecc|1n1 % non-return val ve and the

over pressure b fi%on aréd ates c§ gd 9. A balloon unit according to

cl aim 8, mhereln the val ve housing is, at an end face, provided wth one or
nore sucti oen openbmgﬁmamdtwhﬁﬂ&mgta(ﬂantSohmbhenM&ﬁkemeSumhagesoﬁwmhauv&kng
housi ng Iocated ne r the end face is provided with one or npre bl ow of f
openi ngs. PEYIFEd0AI BRMOTURPIE SHEESY WEAYILE BTARYCISHER BAT &1 tHP FAS 8 SyFag offiferadia

the valve h%‘éh%‘%cbt%d nPArQNE OEfrNE Fs%r&vx@éﬁ’wﬂﬁl oH?é’x“;%ofe%lo@r' Jf? 6%?11%9' arrp:A\ng of

the circunfere edge of the inl'et opening of the bel
bal  oon unit or resgg@atlon apparatus according to any of claims | -10,
wherein tRE ovér prlessupst pewréss |t@ranwﬁprqf§éasma & af We wheein Abey stlve hhetng g

for a respi foavtlc'le%nw%ﬁ)pcﬂ IEHE n(‘-i)&:mgl fﬁ %ll’t?(ﬁ)]t c 1n ﬁfﬁ{ ?ICJ';’] Dlli%)l' ?’ipXI ehc%'% oqfth :@Ft

D
precedi ng € , conmprising a
i ncl usi on bpe@hg botha bebehd ows, in which valve hou3|ng a non return valve and
an overpressure protection are acconmodat ed.

1, A balloon unit or respiration apparatus according to any of claims 1-10, wherein

the overpressure protection comprises a valve.

£2. A valve housing for a respiration apparatus or a balloon unit according to any one of the
preceding claims, comprising a substantially cylindrical valve housing for mclusion i or to a
bellows, m which valve housing a non-return valve and an overpressure protection are

accommodated.

[3. A valve housing according to claim 12,  wherein the valve housing is, on an end face,
provided with one or more suction openings and wherein a part of the jacket surtace of the valve

housing located near the end face 1s provided with one or more blow-off openings.

14 A valve housing according to claim 12 or 13. wherein the valve housing is. on its
jacket, provided with clamping means for airtight clamping of the circumferential edge of

the inlet opening of the betlows,



13. A val ve housing according to claim12, wherein the valve housing is, on
an end face, provided with one or nore suction openings and wherein a part
of the jacket surface of the valve housing |ocated near the end face is
provided with one or nore bl ow off openings, 14. A val ve housing according
to claim12 or 13. wherein the valve housing is, onits jacket, provided
with clanmping neans for airtight clanping of the circunferential edge of
the inlet opening of the bellows. 14 15. A respiration apparatus, balloon
unit or val ve housing according to any one of clains 1- 14, wherein the
predeterm ned pressure value of the overpressure protection is settable. 16.
A respiration apparatus, balloon unit or valve housing according to claim
15, wherein the pressure value of the overpressure protection is settable
over a range, preferably up to a pressure of approx or 80 or 120cm water

colum. IT.A respiration apparatus, balloon unpit.or valve housin ccordj ng
Lo olaim 18 or SBP G ARP RO e ha Lavt dot 8 S it Sl SV oL TGRS ned
Wi th a rotiatabeinspé bicdsteth@E® PlessulSvalde FRRP LI@hIOMraPRAEAMOHSs sdi@bloon uni t
or val ve housing according to claim17, wherein, for the purpose of setting

the overpressure protection, the setting elenent is rotatable over an angle
range of |ess than approx 360. 19. A respiration apparatus according to any
of cl ai ns 165- 18, remhiatien apraragvsadaldrononitios valpe bwstedictordingdadiang 1ohe set

pressure val ue of the overpr r rotection on the, basi f the relative
angul ar pS@F‘?bﬁeﬁg?ﬁE%Hangﬁégﬁﬁg'%%TEG%QF?H%}“ﬁﬁgﬁwaﬁﬁéaﬁd‘eing and the

st at i onar yrganbly upfo b Beesuat ylapgpeassrre®.or 200cnAvaes poluaihi on appar at us, bal | oon
unit or val ve housing according to any of clains 15-19. wherein the
predeterm ned pressure value is linearly settable.

17 A respiration apparatus, balloon unit or valve housing according to claim 15 or 16,

wherein the settable overpressure protection is designed with a rotatable setting element.

18, A respiration apparatus, balloon unit or valve housing according to claim 17, wherein, for

the purpose of setting the overpressure protection, the setting element is rotatable over an angle

range of less than approx 360°.

19. A respiration apparatus according to any of claims 15-18, wherein a graduation is
provided for reading the set pressure value of the overpressure protection on the basis of the
relative angular position between the adjustable part of the valve housing and the stationary part

of the valve housing.

20. A respiration apparatus, balloon unit or valve housing according to any of

claims 15-19. wherein the predetermined pressure value is linearly settable.



