- 1 - Suction punp with air release valve Technical field 5 The
‘invention relates to a suction punp with an air rel ease val ve
raccording to the preanble of patent claim1. Prior art 10 Suction
‘punps are known for a wi de variety of applications. However, they can
preferably be used in breast punp deviceslfor punping off breast

mlk, or as drainage punps for suctioning off body fluids. 15 There
are suction punps in cl osey ] K ) e svale t he sane
.air within the punp chanber. Fbwever open punp systens are al so
known with an air rel ease val ve mhlch can ed cyclically via an
20 el ectromagnet. The reqU|renentsﬁﬁ°58é8 Egge suctio n punps, in
‘particul ar when they are used as breast punps are quite hi gh. They
shoul d be as §Orﬁéfﬁhvéﬁt QESEQl%t%% QQ}’aa%ugggoﬁa IQEth n air
relatively small. Partlcu in their use as brea ﬁ

shoul d be abl e ¥l afe i tai?crﬁfﬁillﬁﬁrri:ﬁai:h?eﬁéﬁ%@b%m@%mﬁ@ﬂoéﬂ@&gy
to clean. 30Sunymary of the invention It is an object of the invention
to create a suction punp which can be put together as easily as
-possible. 35 This object is achieved by a suction punp having the
features of patent claim1l. - 2 - aiPriekease nenbrane and a vacuum
menbr ane usegdyto generate the vacuum are designed integrally in the

formof a common nenbrane pl ate. . .
Suction pumps are known for a wide variety of

applications. However, they can preferably be used in
breast pump devices for pumping off breast milk, or as
drainage pumps for suctioning off body fluids.
15
There are suction pumps in closed systems which at all
times move the same air within the pump chamber.
However, open pump systems are also known with an air
release valve which can be opened cyclically via an
20 electromagnet.

The requirements placed on these suction pumps, in
particular when they are used as breast pumps, are
quite high. They should be as powerful as possible
25 but, at the same time, relatively semall. Particularly
in their use as breast pumps, they should be able to
operate with minimum maintenance and should be easy to

clean.

30 Summary of the invention

It is an object of the invention to create a suction

pump which can be put together as easily as possible.

35 This object is achieved by a suction pump having the

features of patent claim 3.

The suction pump according to the invention has an air

release valve with an air release membrane, and this



5 Arranging the air rel ease valve and the vacuum nenbrane on the sane plate
nmeans that these el enents are | ess expensive to produce and are easier to
assenble. In a preferred enbodi ment, the punp conprises an upper 10 housi ng
part, a mddle housing part and a | ower housing part, with a nmenbrane pl ate
and a val ve plate being arranged between the housing parts. This division
means that several elenents can be fofnméd on the sane structural part. In
particul ar, the vacuum nenbrane 15 needed to generat u r ure, and
the air rel 4% W&@%&&nﬁo 4P &TyV@aﬁ%%t T ﬁ% %rgg%%§u3%§ can be
formed integgatéyatom the saoceumt avet deallgpadt inCegtrrdllyf iapshendarm ve fl aps
can al so be r n structural part. 20 Electric notor
and eIectronagﬁgﬁgggﬂéﬁgﬁéééﬁ?gg §%£€%2D5ane housi ng part. By dividing the
punp into several levels, preferably five levels, the number of individual

parts can rg,;ea]ég%fgg £pé 21 EUMLULENQUY (BAYLA0 che GabRiudf ridibret! exi fy

of the pu I's not only reduces the outer dinensions of the
punp assenbl 9 bhe Hake nPhpkezdeatie phabusbess a@%ﬁ%%‘é?rb??ecdsq%s A

further advagfs@esphet BbSpPBGUEAr as@NSTE UshE PBr WebNadBetBYEr Al | evel s is
that the punp ‘can be cleaned by sinple flushing, wthout having to be

dismantled into its individual parts. By virtue of the exhaust leading to
the outsi de, 1M0as peege riredneadestl infiiah, Sfioagpsmpr eompeds'et e ypper art to
absorb m ] k that.has_be nto_the np_an SO attenuate

noi se. Fthv%?u t%%yptﬁﬁe ﬁpméééig Pﬁu?ﬁggp@ﬁ%%aﬁﬁ%tgh PELGIVEFEL to

unpl easant oolart, with A preafbarared p}hhbdl reard andralye epéated esitgpd f or
actuating a PHOP t 0S of s punp yet
at the sane %?%%ﬁgg?o Wg %n%hﬁpﬁgu%g% %%&t% thhls preQ%rréé nethod an
air rel ease blaly, ahivehat| oedementai r casl ebee dp&mwﬂg o t Hdheai rsamns ease

valve, s atgfinstupoly partially Lathaduibd. thtRewayacduiMmiddirdasce i

needed t han i ening I's fre single step.
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therefore bertesss@ovaidmtbrans CaHrdduss b%ormdﬁaﬁﬂaltﬁfer chhcan elggdromagnet
is used as 15 guch a neans, a relatlvelli)éﬁ ower t pe can ge used. The
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levels, preferably flve levels, the number of

individual parts can be reduced to a minimum without
having to give up the complexity of the pump assembly.

25 This not only reduces the outer dimensions of the pump
assembly, but also minimizes the production and
assembly costs.

A further advantage of this modular construction with
30 several 1levels is that the pump can be cleaned by
simple flushing, without having to be dismantled into
its individual parts. By virtue of the exhaust leading
to the outside, no sponge is needed. Such sponges are
used in the prior art to absorb milk that has been
35 sucked into the pump and also to attenuate noise.
However, they take up space in the pump and tend to

give rise to unpleasant odor.



25 the desired functionality of the punp. The punp easily reaches 120 cycles
per m nute. However, it can also operate optimally at a cycle rate of 50-72
cycles per mnute. The first cycle rate is particularly 30 suitable for
stinmulation, the second one for expression of breast mlk. In a preferred
vari ant of the above nentioned nethod, only an edge area of the air rel ease
body is at first 35 renoved fromthe ai P rel ease openi ng. A m nimal anount

of force is needed_if this edge. area coincides with a corner, of the air
rel ease body® PRraferyg a"r‘rﬁb&ijr%%%% B i3 t%e#e]%‘? né‘.‘eetlkh%éli i ng of
its edge areactsatbig easswrtidntpempi fgeathiadgehar emaild elsés padeidkle han t he

rest of the nbrane.. The air _rel ease_openi ng_Ls prefera ol l, in
parti cul ar %%]ﬁ%ﬁleogr ?ﬁ?aﬁ&ﬂ\pary hg%me ér1arslg1 Foote{lngé pfgg (e)?’ab y pol ygonal ,

preferably spumpecpclésiangular. To permt easier lifting of the nenbrane, a
connecting pin can be secured to it or integrally formed on it, 10 and this
connecting pin is connected to an armature of the lifting magnet. This
connecting pin ither éhdsabbyespriyatednethothe @d’geaaﬁ-”earége@ﬁ@ ReDY ane t hat

covers the ajpi¢gl 82888 Nir HWEYLSe &PEnIRFOLANE Hean i Sfelgaslesi gned
with a raised flange, in which case the 15 connegti ng pi E‘ll ot arranged
ed

over the airVatVeaséSoféniig HutorhstBantsalini $1£5p > W3Y+t he
connecting pansingllegi gaedesasancedede tivakilfe tiRl afiole tit heeT@ads ane, it
is possible to overcone_20 ang product 'ELon- el ated or assenbly-rel ated

tol erancet? BPEBHEI; A5t AESEHAgIB 8f SLRE16| 8EFPonagnet can al so be
conpensated. Good results were achieved using a connecting pin which is

f ormed integ&ﬁllé on a% air %el ase neqpran%:naqg of %;Iic ne_ and M@ich, by
means 25 of suUFtapre-t hick8i H& 39 he Tt e A aHfaszsuf]f]i CT et s‘fl f ness.
It can be foaiedreheneenbiodya dainndgéenediomer beHdwseergower failsi anpd ecan

enbodi nent , elhastickty .of -t rial of “%ﬁﬁﬂﬁﬁt- g,y suffices to
make it rmva% gsat?%lsjtﬁlf&?é gg}a%tl%%f'ﬁfaéﬂme%?é’%go e a o%g nugﬁﬁ o%éed
enbodi nent5 werfht Be Mgans el @asel aehvebyieloWapowan BaP&ctadd &F i wSed- edge

area, has thepadvankage itdhathdd, epsst epul €aky! apt BeSS Fd d Ushe PR{EI cul arly
when used in a_breast punp, ensures there 35 is no | eakage of_ the punped-off
mlk. release body, the electromagnet can at first apply less
force than it does at the end of the movement. This
initially available lower force, however, is sufficient
20 to free a relatively small opening. It is therefore
possible to use a relatively small and thus also
inexpensive electromagnet. Moreover, the air release
opening can be made relatively large. This ensures a
rapid cancellation of the underpressure and, therefore,

25 the desired functionality of the pump.

The pump easily reaches 120 cycles per minute. However,
it can also operate optimally at a cycle rate of 50-72
cycles per minute. The first cycle rate is particularly

30 suitable for stimulation, the second one for expression
of breast milk.

In a preferred variant of the above mentioned method,
only an edge area of the air release body is at first

35 removed from the air release opening. A minimal amount
of force is needed if this edge area coincides with a
corner of the air release body.



- 5 - that no springs are needed, and the nunber of individual parts

requi red can therefore be reduced. Since no spring has to be fitted, the
wor k involved in assenbling the punp is also reduced. 5 In a preferred
enbodi ment the suction punp conprises a safety valve, wherein the punp
cannot be inactivated by liquid, in particular mlk, that has been sucked
into 10 the punp and has accumnul at ed thére. This suction punp has a safety

valve with a_first, stage whic ens at.a first underpressure,. and with a
second st ageT&Fli @Hrop’é%ﬁe%?e a?’é’gg’orfds uhagr ﬂl‘eé@)éiﬁnee T'ﬂ%ef ﬁ‘rlgt%% ot
underpressurﬁtESquanakbatﬁsehpdbowemi@hadfthﬂmsémkﬁubd'ﬁﬂgetamssth@e desi gn
of the safet¥§¥glvghfggunﬁﬁugh%%eplkgﬁgaqggttgg% ﬁ%m&?rn%§ tﬁgesegggd st age.

Since the fi st age opens even 1 n € event a ver? sl'i ght 20 devi ati on
fromthe i deatleader pressmae,is tpwefersbiy| popygonad ,t Ha epantieflar oggi ng,

when the uﬁdﬁéﬂé‘fés% Vg?\i/ghgﬁlgirghefh%]e}ﬁ%hbrhﬁét L So 1 9 sSaYrd fle AALEYEN gENCY

situation. Theé secon revents the entire safety val've from openi ng at
too small a Belveaenah, pyeferapdysspuprgpestrdéPngbilgTLi-n an enmer gency
situation. The suction punp according to the invention can therefore reduce

the vacuumin a relatively short_tjnme and w thout too nuch force,, The punp
accor di ng toTPhQQQWHQnﬁ§§¥§ﬁ11%f%hP$aBﬁetP8rm§ rd&Srard efgRecting

applicati onspiht da Shéet @l@lc@_riea ped t ieuloar :a&;t@g_]{‘h:_ﬂaﬁt fpufipdf @n siJ_f:ti oni ng
O LR b B0 S Sh T Sy BPs S PE AT Lo fL b The
the 1lifting magnet. This connecting pin is preferably
situated in the edge area of the membrane that covers
the air release opening. However, the membrane can also
be designed with a raised flange, in which case the
15 connecting pin is not arranged over the air release

opening but instead on this raised flange.

If the connecting pin is designed so as to be movable
relative to the membrane, it is possible to overcome
20 any production-related or assembly-related tolerances.
Errors in the angle of the electromagnet can also be
compensated. Good results were achieved wusing a
connecting pin which is formed integrally on an air
release membrane made of silicone and which, by means
25 of suitable thickening of the material, has sufficient
stiffness. It can be formed thereon in a hinged manner.
However, in a simple embodiment, the elasticity of the
material of the connecting pin suffices to make it
movable about its point of attachment.
30
The above mentioned embodiment with the air release
membrane that can be actuated in an edge area, has the
advantage that it ensures leaktightness and thus,
particularly when used in a breast pump, ensures there
35 is no leakage of the pumped-off milk.

A further advantage of the abovementioned embodiments,
particularly as regards the use of the membrane, is



35 for use in a portable breast punp, as is described in particular in stil

to be published PCT/CH 2004/ 000061. - 6 - 5 10 attached patent cl ai ns.
Brief description of the drawi ngs The subject natter of the invention is
expl ai ned bel ow on the basis of preferred illustrative enbodi nents depicted

in the attached drawi ngs, in which: Figure 1shows a perspective view of the
suction punp accordingtotheinventionmftﬁbdtouter housing; Figure 2 shows a

view of the %Hg%iogdnugigfggédig etoneeég Prea%dfrgﬁhbdﬁﬁ%béé of
individual parts required can therefore be reduced.
Since no spring has to be fitted, the work involved in
assembling the pump is also reduced.

In a preferred embodiment the suction pump comprises a

safety valve, wherein the pump cannot be inactivated by

liquid, in particular milk, that has been sucked into
10 the pump and has accumulated there.

This suction pump has a safety valve with a first stage

which opens at a first underpressure, and with a second

stage which opens at a second underpressure. The first
15 underpressure is quantitatively lower than the second.

This two-stage design of the safety valve ensures that
milk cannot get as far as the second stage. Since the
first stage opens even in the event of a wvery slight
20 deviation from the ideal underpressure, it will still
open, in the event of clogging, when the underpressure
is at a higher 1level, that is to say in an emergency
situation. The second valve prevents the entire safety
valve from opening at too small a deviation, but it

25 still opens reliably in an emergency situation.

The suction pump according to the invention can
therefore reduce the vacuum in a relatively short time
and without too much force. The pump according to the
30 invention is suitable for a wide wvariety of
applications. It is suitable in particular as a breast
pump for suctioning off breast milk and as a drainage
pump for suctioning off body fluids. The pump assembly
according to the invention is suitable in particular
35 for use in a portable breast pump, as is described in
particular in still to be published PCT/CH 2004/000061.

Further advantageous embodiments are set forth in the



Fi gure 3 showsal ongi t udi nal secti ont hrought he sucti on punp according to
Figure 1; Figure 4 shows an expl oded view ofthe suction punp 20 accordi ng
to Figure 1; Figure 5 shows a perspective view of a | ower housing

attached patent claims.
Brief description of the drawings

5 The subject matter of the invention is explained below
on the basis of preferred illustrative embodiments

depicted in the attached drawings, in which:

Figure 1 shows a perspective view of the suction pump
10 according to the invention without outer

housing;

Figure 2 shows a view of the suction pump according to

Figure 1 from below;

15
Figure 3 shows a longitudinal section through the
suction pump according to Figure 1;
Figure 4 shows an exploded view of the suction pump
20 according to Figure 1;
Figure 5 shows a perspective view of a lower housing
part of the suction pump according to Figure
1;
25

Figure 6 shows a view of a membrane plate of the
suction pump according to Figure 1 from
above;

30 Figure 7 shows a 1longitudinal section through the

membrane plate according to Figure 6;

Figure 8 shows an enlarged detail of the membrane
plate according to Figure 7;
35
Figure 9 shows a view into a part of the upper housing

part from above;



part of the suction punp according to Figure 1, 25 Figure 6

showsavi ewof anenbr anepl at eof t he sucti onpunpaccor di ngt oFi gur elf rom above;
Fi gure 7 showsal ongi t udi nal secti ont hrought he nmenbrane plate according to

Fi gure 6;
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Figure 10 shows a view of a membrane plate of the
suction pump according to a second embodiment

from above;

Figure 11 shows a 1longitudinal section through the

membrane plate according to Figure 10 and

Figure 12 shows an enlarged detail of the membrane
plate according to Figure 11.

Embodiments of the invention

Figure 1 shows a suction pump according to the
invention, such as is suitable in particular for a
breast pump device for pumping off human breast milk.
However, the pump is also suitable for other
applications, for example for drainage pumps for
suctioning off body fluids.

Only the actual pump assembly is shown. This assembly
is wusually arranged in an outer housing. The figure
does not show this outer housing and the electronics
needed for actuating the pump, or any energy storage

means, for example an accumulator or battery.

The pump has an extremely compact structure. One of its
largest elements is an electric motor 1. It also has an
upper housing part 2, a middle housing part 4 and a
lower housing part 6, which can be plugged together. An
attachment part 7 is also provided which is a component
part of these housing parts or, as is the case here, is

plugged onto them.

On the attachment part 7, there is at least one breast
shield attachment piece 70 on which a connecting tube
to a breast shield can be plugged. The attachment part
7 also comprises an exhaust 71. This exhaust 71 also

30



Fi gure 8 showsanenl ar geddet ai | of t henenbr ane pl ate according to Figure 7; 35

Figure 9 shows a viewinto a part of the upper housing part from above; -

7 - Figure 10 shows a view of a nenbrane plate of the suction punp according
to a second enbodi mrent from above; 5 Figure 11 shows a | ongitudinal section

t hrough the nmenbrane plate according to Figure 10 and Figure 12 shows an

enl arged detail of the menbrane plate-adcording to Figure 11.

leads out of the outer housing. An air release channel
72, also protruding from the outer housing, and spacer
elements 73 are also present. The spacer elements 73
brace the pump assembly in relation to an outer housing
5 in such a way that vibrations cannot be transmitted and

a sufficient sound insulation is ensured.

It will be seen from Figure 2 how the individual
attachments 70, 71, 72 are connected wvia individual
10 channels to the individual areas of the pump.

The longitudinal section shown in Figure 3 through the
pump, now without motor 1, shows that the pump, despite
its compact design, 1is divided into three clearly
15 distinguishable function areas: a pump unit P, an air
release unit V and, arranged between these, a safety
unit S. The structure of the pump can best be seen from

an overview of Figures 3 and 4.

20 The pump unit P comprises a vacuum membrane 31 and
inlet and outlet control flaps 51, 52 which, together
with inlet and outlet openings 62, 63 and with a pump
chamber opening 43’, create a connection between a pump
chamber 43 and a vacuum channel 69. The vacuum membrane

25 31 is connected to a drive shaft 10 of the electric
motor 1 via a connecting rod 11, coupling piece 12, for
example a ball bearing, and eccentric 13 and, by means
of this motor 1, it can be lifted and lowered according
to a predetermined rhythm or pump curve or according to

30 a rhythm or pump curve that can be freely selected via
a control system.

The air release unit V comprises an air release valve
with an air release membrane 32, and an air release
35 opening which can be closed tightly by the latter and
is in the form of an air release membrane seat 44. The
chamber 44’ surrounding the air release membrane seat
44 is connected via an air release attachment 45 to the



10 Enbodi nents of the invention Figure 1 shows a suction punp according to
the 15 invention, such as is suitable in particular for a breast punp device
for punping off human breast m | k. However, the punp is also suitable for

ot her applications, for exanple for drainage punps for suctioning off body
fluids. 20 Only the actual punp assenbly is shown. This assenbly is usually
arranged in an outer housing. The figuré does not show this outer housing
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release membrane 32 and thus frees the air release

membrane seat 44. By this means, air passes through the
15 air release channel 72 and through the first and second
air release openings 54, 67 into the vacuum channel 69,
and the underpressure in the latter is reduced. This
lifting and lowering of the air release membrane 32
also takes place according to a predetermined function
20 or according to a function that can be freely selected
via a control system, and which function is coordinated
with the movement of the wvacuum membrane 31. The
movements of the wvacuum membrane 31 and of the air
release membrane 32 are preferably coordinated in such
25 a way that a pump curve is obtained which is as
described in WO 01/47577 and which is adapted to the
needs of mother and child or imitates the natural
sucking rhythm of a baby. The assembly functions in all
positions, that is to say, for example, when it is
30 lying or standing on a table or being carried. The
vacuum generated is largely independent of how the

assembly is spatially arranged.

The safety unit S comprises a safety wvalve. In the
35 event of a malfunction or failure of the control
electronics that coordinate the movement of the wvacuum
membrane 31 and of the air release membrane 32, this
safety wvalve ensures that the level of the



15 di stingui shable function areas: a punp unit P, an air release unit V and,
arranged between these, a safety unit S. The structure of the punp can best
be seen froman overview of Figures 3 and 4. 20 The punp unit P conprises a
vacuum nenbrane 31 and inlet and outlet control flaps 51, 52 which, together
with inlet and outl et openings 62, 63 and with a punp chanber opening 43",
create a connection between a punp chamb®r~43 and a vacuum channel 69. The
vacuum nmenbrane 25 31 is connected to drive shaft 10 of the electric notor
1 via a connB® ?ﬁ@rﬁﬁﬁufﬁ,1BOG§FiP&mﬁigaﬁslfPQWHEQSﬂﬁnﬁQQeﬁ?ﬁﬁ? $%ring,
and eccentri ¢n}drantdhebyotrapssobrehss.motor 1, it can be lifted and | owered
according to a predeterm ned rhythmor punp curve or according to 30 a
rhythm or punp curve that can be freely selected via a control system The
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67 of the | ower housing part 6. This second air release opening 67 is
connect ed!¥i 22PhB™/dcuum channel 69 to a safety val ve chanber 68 and to the
inlet opening 62. 10 The air rel ease nenbrane 32 is connected via a

[ in 33 80. of i fti | 8.
Tho ol ect ronBgRerss FH (490 SOPOFLFERCE AETEI A 12 hd PIASTT 088 t he ai

The electro
rel ease nenbwanehsdat dlosdy bhi memmannf aam pdjsesihbr eugtew he. 15tair
rel ease chan . 12 hr h the, fiyst ec i I pghi ngs 54,
67 into the ggéﬁénfgﬂg%%él ,wggghth%éuﬁgggﬁiesgggeq#% %ﬁggﬁggfgrsys
reduced. ¥hi gdjustimegtamt | ther pdg ust inge sdrew ef eadecordidngnetG2theso t akes

pl ace accor dijAgeh® i3nP" adet St des f UnehicfR 24Rle RHCUHINY {RaR EHBCtI ON

that can be freely selected via a control” system and which function is
coor di nat ed WLEEtt BEaF6yekOHt SFRMPHE Péc apPUre A0aREEE. The novenents of
t he vacuum nenbrane 31 and of the air rel ease nenbrane 32 are preferably

coordinated in such 25 a way that a punp curve i s obtained which is as
descri bed i nTHo ®aka7977 ARACHRT cFut1emsst ebiltddt REGHEEIT i Yro8REF and
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i ndependent thehowhbimbeassdiiing i sirspdietatden ar rangetthe Theesnf emgstinit S
conprises a %ﬁ]:age%o\f%l,veitlgaflh%over the first safety membrane 55.
In this covered state, the latter possibly no longer
25 opens at the preset value, but it always opens early
enough to permit release. The second membrane always
opens only when the limit wvalue is actually exceeded
and the pump has to be relieved. Since the second stage
cannot be soiled, it always opens reliably.
30
The individual parts of the pump can best be seen in
Figure 4. This exploded view shows that the pump is
divided into several levels I, II, III, IV and V, where
parts of the pump unit P, of the safety unit S and of

35 the air release unit V are arranged on common levels.

A first level I, which usually, but not necessarily,
forms the uppermost level in the operating position,



35 event of a malfunction or failure of the control electronics that

coordi nate the novenent of the vacuum nenbrane 31 and of the air rel ease
menbrane 32, this safety valve ensures that the level of the - 10 -

under pressure in the punp does not becone too great and injure the nother's
breast. According to the invention, the safety unit Sis 5 designed with two
stages. The first stage consists of a f1}st saf ety nenbrane 55 and of a

sem spheri cal saf et%szlﬁgve cl osur.e 46. whi ch mal | _ | aterrzfltl. gpeni ng 46

as a

and whi ch pr2SEREH N iurpﬁersaﬁ%ut%/”?%n%?ﬁﬂe%at iAF T A opens
even at a | omotoderpr essid e tdfe akduicti@nbMhatHg.. TlHeesemohdrst Ageigonpri ses
a second saf n aLch _i osed a | i screw
9. Its |Iim tgéé ]gggbéﬁ \?ﬁggﬁﬂ%goﬁgﬁ‘?%gﬁ t?g%r?on& |etgjrb3nf§%a:?f%s nment of
t he adj usti nghecuppe®. hdvedndi pgrto 2t.hdhenvatarorgan thep prrrevwad somigher

d h LEst 5t : I f mlk
under pr essyir enL Mg bhegiLEs! o8 0f 0t 1DAALL Yo PAUGAPLiBOend [

or anot her sucti one accidentally gets € punp, It settles in
the area of PWEPf| raseftkdge andheanRUPE t BRSGgh 2 0 CREPEAE6Fd stage vi a

the chamber LyhhgctingetweennabdeveyidPsis LbBereltdy deddiv@nkover the
first safety nenbrane™55. In this covered state, the latter CE)OSSI bly no

| onger 25 opeRRRNEELLRE predet lval udhepuPadltl alkRBE hens? eaFPE RGN to

permt rel eagRerdBg, Seaadafiendy @dter & Mays tBpensudte pvahgtie t hg | iThé val ue
is act uali§ exceeded an%ﬁt h% pu% has to be relieved. Since the selgond st age
cannot ber$ofPRRCEFYeLBlAY s 1dpefofel PN y PReSESHA Vi IR 1rtRSof the
punp can bespréseseen The Fiugiteer 4 hotkiiagexphoted visdwos hoosptrhatst he punp is
di vided into al | Ls,L, ki, 1Ll V_and V, er a punp
unit P, of tﬂ%ség e?;r/laﬁ'}élgf: &4 16:1h§*5§t eé)aé‘%&ereq%g;%e%egi%éﬁpgé%ﬂg ranged
on comon | evells.chadrgr i 28s &ahé uppewhhebsi tige parlte &, r anfegredtor 8mebhsi oned

ot or L1 2ndebberghechomRanglyl, T MR cbilch: SRS tyadeacs ephpg screvs

21 onto a notor plate_ z t he Upper 'housi par tor can be
screwed oh®oupper locking clips 22 which protrude downward.

The adjusting screw 9 for the second stage of the
safety valve is also arranged adjustably in the upper
housing part 2.
20
The second level II is defined by a membrane plate 3
which extends at least approximately across the whole
base surface of the upper housing part 2 and thus of
the pump assembly. The membrane plate 3 is made of a
25 flexible material, in particular silicone, and is
relatively thin. It has centering holes 30 in its edge
areas, and upper and lower sealing lips 34, 34’, 34'’
which ensure an airtight and liquid-tight connection to
the upper housing part 2 and middle housing part 4,
30 respectively. The lower sealing lips can be seen in
Figure 7. The membrane plate 3 comprises the air
release membrane 32, which is designed in the shape of
a triangle. As can be seen in Figure 6, the air release
membrane 32 has a triangular basic shape. This triangle
35 is divided into two subsidiary areas, where a first
subsidiary area 32’ again forms a triangle, and the
second subsidiary area 32'’ is formed by the remaining
part of the membrane and thus has a trapezoid shape. A



5 the notor plate 20 and can |ikew se be plugged onto the punp assenbly. The
housing part 2 conprises a connecting rod chanber 23 which is used to
receive the connecting rod 11, the ball bearing 12 connected thereto, and an
eccentric with counterweight 13. The 10 counterwei ght 13 does not
necessarily have to be present. The upper housing part 2 also conprises a
magnet chamber 24 which is separate froltthe connecting rod chamber 23 and
in which the_electromagnet 8 is secured. At its |lower end, the upper housing
part 2 has 15%HBheFOFBEKi R Ebﬁp 1??twﬁW@ﬁlﬁﬂ@FWU@5%ﬁmﬁ%mn%ﬁlﬁ?iﬁéﬁjusting
screw 9 for whehsegontbiawge off the safiet yreabugei smahbpaner ahged Adj ust abl y
in the upper housi ar.t 2. The, second. | evel Il _is_defj,ned b menbr ane
plate 3 mhicﬂp%9§%ﬂ%s &gelé&%595%p$b§?ﬁa§8P§l§%?B¥safﬁg &ﬁ%léﬂggég%%urface
of the upperpaoasiey paot 2nandppbsstef tsheepumi asdenblair Theeembe ane
plate 3 is ”iﬁ&ﬁb?%?é %E,fhﬁ?ﬂ he [E%ero't%lfg I R ey ar éfi'éfggl@’o@”d 'S
ente in

relatively thrn. Tt has’'centering hol es I'ts edge areas, and upper and
| oner seal i nghei gdrat, SabsiGarywhpckaedAlr eexnbend r cogiorugmd Lyl quiteht i ght

connection tpsLhe-UPREr tAGUEHRBsPF! thetd iBHdlL JIOUSHdIG Parte foasd
respectively. | ower seallng§glps can be séen in Figure 7. The nenbrane

e ] ]
pl ate 3 conpPPBRLaRfe 32 Tt ch¥dapauprand 38t wArksldsay¥sidgced 34 t he

shape of a tikangke. tAS kani s€ed bL8cbh@UEALEidhAeyaidrdzelLase nggbrane 32
has a triangul ar. basic shape. This triangle 35 is divided into two
subsi di ar}0 aF@3sPeWABFR AN frgpres 7 and 8.

The connecting pin 33 is formed integrally on the free
corner of the first subsidiary area 32’. As can also be
seen from Figures 7 and 8, it projects upward at least
15 approximately perpendicular to the plane of the
membrane and is fixedly connected to the armature 80.
The air release membrane 32 is surrounded by a first

sealing lip 34.

20 The membrane plate 3 further comprises the wvacuum
membrane 31, which is connected to the connecting rod
11. The connecting rod 11 can be formed integrally on
the vacuum membrane 31 by material thickening and can
be composed of a two-component material. It can also be

25 produced separately, however, and be connected to the
membrane 31 during assembly. The vacuum membrane is
sealed off from the upper and middle housing parts 2, 4

by means of a second sealing lip 34°’.

30 The membrane plate 3 further comprises the second
membrane 35 of the safety wvalve. The latter, as can
best be seen in Figure 7, has a v-shaped opening that
widens toward the bottom and is sealed off from the
upper and middle housing parts 2, 4 by means of a third

35 sealing lip 34’’ that surrounds it.

The third level III is formed by the middle housing
part 4. Like the upper and lower housing parts 2, 6, it



subsidiary area 32' again fornms a triangle, and the second subsidiary area
32" is formed by the remaining part of the nmenbrane and thus has a trapezoid
shape. A - 12 - first corner of the first subsidiary area 32' coincides
with a corner of the air release nenbrane 32. An opposite side of the first
subsidiary area 32' extends parallel to an opposite side of the air rel ease
5 menbrane 32, and the two other sides b% the triangle of the first
subsidiary area 32' extend congruently wth r%ripect, to the si ges f the
triangle of e Pﬁerfer‘@r@ééemﬁ‘é%br%%e%fo e Blestgd aleFPreflsubsPi ary
area 32' is égsfiplbi obMt Hpblibaymetbydenedsi diher ymidlda IBusiasy farcan be
seen in Figures, 7 and 8. The connecting pin 33 is fornmed integrally on the
free corner of thePPPF fsgﬁggﬁdiaﬂ@ Ea%a %o PLaRe URPSF s £ 3% 881 3 om

Fi gures 7 anglé@nei tlgwenj e€hseupwar diat |«add IScappr axi mibel preeigeddi cul ar

to the pl ane t r.an ng i ' | Y5 e e maj yre 80.
The air re eggéhnglﬁn“%}gzg?g gﬁp?lg%'ﬁ)égg t%/lcrg&?:lee(r:itg%%gP%%g 4‘Izll)ir’p élg' 20 The
menbr ane pl aresBethivady, cdi® | gpperhecatuhamm AenirrgrRIBIg whiteh the

connect ed toub?@rcgeeﬁe-_hbnal&gg 3b. oEN@ HeORRR N Ohd hLan De degned

integrally on the vacuuninmenbrane 31 by material _thickening and can be
conposed of BREwBOWSHpsIRtthatat et i angagingapnhPsd Mer25 Qskoift edl sRPar at el v,

however, andgbecgoriRctRsid® hbesiBybpare 81 dehicRgiagsemilas ahea¥acuum
menbrane i s sealed off fromthe upper and m ddl e hausi [lﬁq} arts 2, .4 by neans

of a secohl @&8Pi ReSERt3AR1ckh HRnBLAABMEREL &1Ehy efeRb?ht des t he
second nenbr askegd530f ofhehsamehpruakvelathesl atter, as can best be seen in
Figure 7, has a v-shaped opening that wi dens toward the bottom and is seal ed
off fromthe upper and m ddl e housing parts 2, 4 by neans of a third 35
sealing lip B#0 thatessespundsoséd at 13he i dopteer ably wihtk otmalsol i d

pl astic mat e or : ' Xy h the .M si ng
part 4 is pa%é?ggﬁgpgg%%ﬁglggépérgﬁ{eg%’pp%?éfé%gggﬁa -ag%pléﬁl%dr}‘ge\gjr?gf ace. On
its side Fachousing pamtoi dekns oft bhaprargicpssrs dommarithy daeesned

fat ches 40, AlnpE-8RRECEEYE! Va3t NELIPRGTe CRLENGS 491eﬁ159?%”9a}18t OEEHE upper
ocking clips 22 of the upper housing part 2, and the |ower catches 41
engagi ng i nt 8eféRer |'Geki RYMB| i PRBELf Rheqasnst abudihepparecessesnt ering
holes 42 areforms a safety closure 46 of the first safety stage.
The chamber 44', with the membrane seat 44 arranged
20 therein for the air release membrane 32, 1is also
present in the middle housing part 4. This seat 44 has
a triangular shape in this example. The chamber 44’ is
a recessed, h-shaped trough, the latter being connected
to the air release attachment 45.
25
The fourth level IV in turn comprises a flexible plate,
preferably of silicone. It is formed by a valve plate
5. This too has centering holes 50, at least one pair
of these centering holes 50 being in alignment with the
30 centering holes of the middle housing part 4 and of the
membrane plate 3.

The wvalve plate 5 comprises a first control flap 51,
which forms an inlet for the vacuum chamber. It further
35 comprises a second control flap 52, which forms an
outlet for the wvacuum chamber. Leading away from the
second control flap 52, there is a double sealing 1lip

53 which surrounds an upwardly open connecting channel



10 al so present which are in alignment with the centering holes 30 of the
menbrane plate 3. Two recesses, closed at the bottomand with snall | ateral
connecting openings, are present in the mddle 15 housing part 4. One of

t hese recesses forms the vacuum nmenbrane seat 43 for the vacuum nenbrane and
t hus defines the punp chanber. A second of these recesses forns a safety
closure 46 of the first safety stage.” THe thanber 44', mﬁth the nenbrane
seat 44 arraqged 20 therein for the air re| ease nmenbra so pr esent

in the niddl @*h8t&rRgeHar £ errﬁ%wes%ale%%lmsparh?aﬁ&a aﬁeaslrﬁap P this
exanpl e. Thecehasbeing4chafinglr egeasetdhehtspaped trough, the latter being
connected to the air release attachnent 45. 25 The fourth level IV in turn
conprises a flexible plate, preferably of silicone. It is formed by a val ve
pl ate 5. ThiThéoof hast cermdrdang h6lbesob0,tlet |ssdsttyonwapaer 086 tdbse

cent er i ng okesnaR BELAGLD1 9! ANTEAL Wt e R0 centel g dol o gf the

m ddl e housi ng part nemnbra Fate 3.” The v ate
conpri ses a ¢omprigeat rphef | fprst, akichrébease arppﬁ:ﬂl@ligf 0541 herw-:t@]@uum

chanber. %Héﬁ?éé 3P &Wéééfénag%%%'%ﬂ G r 9k T AR c3%e WMbrAQEME an

out | et for t he vacuum chanber ing away fromthe second control flap 52,
there is a d88Bte4deanhga| PECOBIWMIEh EokeMdIPERiBGWaTdl Wsdh EBnnecti ng

channel = - 1érraﬁ ed' riaNgedel rldvi&lﬁwélﬂguija&& par t Theanth@ead gudhi s
connectln ig 64 at the top. The firs nmbr ane 55 of ge safety val ve

is also 5 Herheeglalths VﬁlWﬁeFQQUﬁaﬁﬂ%ﬁQE¥? S I REPEtIRf S8 EBnpri ses

the first ai ﬁppekem e N0s841ingi Chpensis esedl cenemctnaraﬂqaie/\ee@ the air
rel ease nenb ne sigé 44 an qbsecon air. rel eas nln rr%Mvhlch is

arr anged in 8 | BHEL Fio LRt AFGT 6 oM g RAT bt he
val ve pl ate &laments taff nthps ovadiad wﬂdtwp@earan@ﬂaﬁmkﬂgalpmd\hcqad to seal

themrelativ 1 hou5|ng parts 4, 6. Al the elenents
of the vaIveEBF 9%Q§l§;gq%§e eraggy produced integrally with the latter.

The fifth level V comprises the lower housing part 6
and the attachment part 7. These two parts can be
formed by a single common part, or, as is shown here,
they can be coupled to one another by plug connections.
20
The lower housing part 6 is shown in Figure 4, and in
another perspective view in Figure 5. It also has a
plate-shaped design, its underside forming the base of
the pump assembly. The lower locking clips 60 project
25 upward at the sides, such that the lower catches 41 of
the middle housing part 4 can lock into them. Centering
pins 61 are also present which also project upward and
can be guided through the centering holes 30, 42, 50 of
the membrane plate 3, of the middle housing part 4 and
30 of the wvalve plate 5. These centering pins and
centering holes make it easier to stack the individual

levels on one another and thus permit rapid assembly.

The lower housing part 6 further comprises a first
35 circular recess with central elevation, which forms an
inlet opening 62. A second circular recess forms an
outlet opening 63. This inlet opening 62 is connected
to the vacuum channel 69 extending in the inside of the



15 The fifth level V conprises the |ower housing part 6 and the attachnent
part 7. These two parts can be forned by a single conmmon part, or, as is
shown here, they can be coupled to one another by plug connections. 20 The
| oner housing part 6 is shown in Figure 4, and in anot her perspective view
in Figure 5. It also has a plate-shaped design, its underside formng the
base of the punp assembly. The lower tokRifg clips 60 project 25 upward at

t he sides, such that the | ower catches 41 of the .m ddl e_housin art 4 can
lock into th Weéeﬂ?@%fflrfgg piRE %51 6ar eTBF S0 FHES: BAi cﬁlﬁf’io ?%fee%t upwar d

and can be guh#dedghhttikghsdfergenbdvengpeolies 3B @WRichOiaf Iilcewksdr ane
plate 3, of the.m ddle housin art 4 and 30 .of the val I hese
centering pi agséﬁﬂegeﬁ?e?i 6 g%eé—mr%l?é’elrt % sclhert ke Sset‘%eEQPtrﬁée"%?]ﬁ%?évri dual
| evel s on onB5anbt hbe &ndsthesager st arapndedssenbly. The | ower housi ng part
6 further conprises a first 35 circular recess with central elevation, which
forms an inlet opening 62. A second circular recess forns an outl et opening
63. This inl 8heosonnegtdng sclowinekt 64, t oPERe atactiven EpRnMsId 69eake@nding in

the inside obetNgy tntdsedlQWe MUYANO Baldndh (N hENPOREL BSubihg! Ppasses
t hrough the safety valve opening 68 which is |ikew se designed as a trough
and over whi BRTENeS s y Opsmsy ahBESS Blret IGL9tst oPEeRdad s63rr ahge8. 5 The

connecti ng CB@ﬂﬂébt@ﬁﬁ Qiethridl t Be tiop asfAnsestqd tof frhy tdRciplang |1 p 53,
extends in_the_lower ouslngégart 6 and,opens into the oytl et o%enlng 63.
0

This connt®t FRYCEASNABENERT; § 7c BEREERE 1o thifie LOWEENHONFL g0 PREFeSse openi ng
67 present in the | ower housing part 6. As can be seen in Figure 5, the

connecting channel 64 ends in_an, exhaust atfachnent 66 whi ch can be plugged
“to i he exhafsCap: beBESR, dRd EAG bl b blopSREgRany  ChAnnEl 64

ends in an exhaust attachment 66 which can be plugged

into the exhaust 71. The second air release opening 67
15 leads to a breast shield attachment part 65, which is

connected to the breast shield attachment piece 70.

This construction permits simple cleaning of the pump.
If milk or another suctioned liquid gets into the pump,

20 the latter can simply be flushed with water or air, the
cleaning medium being pressed or blown in through the
beast pump attachment piece 70 and leaving the pump
again by way of the air release channel 72 and the
exhaust 71.

25
Figure 9 shows a partial view from above into the upper
housing part 2. As can be seen here, the adjusting
screw 9 of the safety valve S is designed with a round
cross section but 1is screwed into a square thread

30 opening 25. This means that a sufficient passage of air
is at all times ensured.

Figures 10 to 12 show a second embodiment. This
embodiment differs from the one described above in the
35 area of the air release valve. The other parts are of
the same design and are therefore not described again
here. In this example, the air release membrane 32 is
not triangular, but square. However, it can also be



15 leads to a breast shield attachnent part 65, which is connected to the
breast shield attachnment piece 70. This construction permts sinple cleaning
of the punp. If mlIk or another suctioned liquid gets into the punp, 20 the
| atter can sinply be flushed with water or air, the cleaning nedi um bei ng
pressed or blown in through the beast punp attachnent piece 70 and | eaving
the punp again by way of the air rel eask® channel 72 and the exhaust 71. 25
Figure 9 shows a

arfial view from_,above into the er housin art 2. As
can be seen hﬁ"e’f‘%?g?%i & u G FRE T ew S oPQt h%n%‘afcg‘%)%l]f/% vé’%l&&%f’ééi gned
with a roundskspés sechaenbbeh fundr énegrianttd ca s quareyerhr édtht3Ctlopeni ng
25. This neans t hat suf ficient ssage of air is.a |t red.
Figures 10 t%ggirgh§6?8e3828ﬁ88eﬁ§§d9ﬁgﬁﬁ.“*ﬁféIgﬁﬁg%ﬁﬁéﬁ¥%g¥§$§fg§ romthe
one descri bedhabbvé_ahguﬂhe 3hagreeca Tifetalbraifelee‘seamembarlam_e. iFheoredher parts
are of thﬁ}g&‘g?irﬂféﬁgﬂdé‘adiﬂ% ttﬂﬁg;gf ahg ’E‘?Iind%ﬁgé ikad Afa LT In this

exanpl e, ease nenbrane 32 i'sS not triangular, "but square, However,
it can also B2'', tbe- deswesdiald drimciagepingoprspnga|d @8sithed HdiFgonal

shape. It ha§u@§§&i£9?”9r&8 BRact it theVex®sidikdly ieaauaie shape closes
and opens nore reliably conpared_to the tri angul ar “shape., The air rel ease

nenbrane i s dhCe - SRyaFHPEFeNBRELLHt FTH LS ahBet FINPRGEHIRF aPylardds 32,
32", the conpechineriahgdd behng ardengsdden dfhechdi mhsubséwhaigiarga 32 .
The two subsi di ar% areas 32', 32" are also subsltqan]tcl al ly .square, the

connect i mt? pRhea33Bei ML LTy e8Y8Y 4 08ng-Re dEROFRt KSRt AT th 3 EFary 10

area 32' dirsgted amayikr amowhed hlekgeubsatated aira B2corheri, s maw no
s dan be. SeBRPFIEPG0F Y1 R8T Ao Wach T8 StAS: (he CafetPinal |ty
is bett er enseerd irf Fliguwlennla@:ti g phasl®liso i heegr aidynd otimad obhehe side
o et oo FAFSEBERES 4% s Mt ML AL Byl kiRt g oPen! o
pr ef er abl ¥5 t i Baniiegraklvefimmned nophi sheaseide havaddnnédt'i'ngofi nt8 is 20
preferably aphanged exact!ysoves LhewmOriier rebut-Be 151 angderol €nd4.
opening 1lying below this, that is to say the air
release membrane seat 44, is preferably triangular as
before. In this case, the connecting pin 33 1is
20 preferably arranged exactly over the corner of the

triangular hole 44.

The suction pump according to the invention therefore
affords several advantages. It provides wide-ranging
25 functionality within a very small space and can also be

produced inexpensively and is easy to assemble.
The disclosure of this application comprises also:

30 1. A method for operating a suction pump, in
particular a membrane pump for generating a
vacuum, the suction pump having an air release
valve with an air release body (32) which frees an
air release opening (44, 54, 67) at cyclical time

35 intervals and closes it sealingly again,
characterized in that the air release body (32) is
lifted in such a way that it at first only

partially frees the air release opening (44, 54,



The suction punp according to the invention therefore affords several
advantages. It provides w de-ranging 25 functionality wiwthin a very snal
space and can al so be produced i nexpensively and is easy to assenble. The

di scl osure of this application conprises also: 30 1. A nethod for operating a
suction punp, in particular a nmenbrane gunp for generating a vacuum the
suction punp having an air rel ease valv Twith an air rel ease body (32) which
frees an air release opening (44, 54, 67) at cyclical time 35 intervals and
closes it seallnng again, characterized in that the air rel ease body (32)
is lifted in such a way that it at first only partially frees the air

rel ease opening (44, 54, 2. . The t hod.as iQne above
iteml, in V\/hi'ch &Hg 5\erthloéll @assé“%%’yor(eﬁ) l?sngi)v?i rlgtemrnglrfovje% ‘fc}l?%)%hSt he air
rel ease openi ng (8hAe B4r Ge)leatseaboegye(3)ead.s at Tiier stet hergoesd nEnomoned i n
above ite in ch, it he_ai I . y S f| t at a
10corner o the a?@érgPegsgg%%%%gngﬂ%ﬁﬁ?gg4f4% 54 q#% %Etﬁ%gngésgentloned
in above item 1, Bmedhich a first part of the air release body (32) is at
first lifted in order to free a first air release 15 channel, and a second
part of the air release body (32) is then |ifted in order to free a second
air rel ease 8hannéhe ﬂﬁéh§€gdﬁﬂ BeRtiepedséncRRANE ikel 7y alyrehieh

di aneter than thether etlralxrelreelsea%cﬁha(rml ,193%1: tf‘ﬁrét&’\@r&ﬁ@xﬂﬁ@' &t bgi ng
20connected to one another. 5. A suction punp ﬁrtlcular menbr ane punp

for generdfing a GREHEH Wi Fﬁeaﬁl§|Fe4§P§§s€P@§PF€ the Fitr ﬁgpease val ve
having an air release 25 opening (44, 54, 67) an air rel ease body (32)

whi ch can cl gse tgﬁ air reI ase 67) sealin

44 |
actuating nedns ( fg}eté’(ﬁ 5 rfg ’%ﬂjleg’g?é B 85?3 gy 32)  * X %h‘é{ﬁégperl zed
in that the air rel cassstbodgrt32df came beiactnedteetse body (32) is at

first lifted in order to free a first air release
15 channel, and a second part of the air release body
(32) is then lifted in order to free a second air
release channel, the second air release channel

having a greater diameter than the first air

release channel, and the two channels being
20 connected to one another.
5. A suction pump, in particular a membrane pump for

generating a wvacuum, with an air release valve,
the air release wvalve having an air release
25 opening (44, 54, 67), an air release body (32)
which can close the air release opening (44, 54,
67) sealingly, and an actuating means (8) for
actuating the air release body (32), characterized
in that the air release body (32) can be actuated
30 in such a way that, upon opening of the wvalve, it
at first frees only a partial area of the air
release opening (44, 54, 67) and thereafter frees
a larger partial area or the entire air release
opening (44, 54, 67).
35
6. The suction pump as mentioned in above item 5, in
which the air release body is an air release
membrane (32), and in which the air release



30 in such a way that, upon opening of the valve, it at first frees only a
partial area of the air release opening (44, 54, 67) and thereafter frees a
| arger partial area or the entire air rel ease opening (44, 54, 67). 35 6.
The suction punp as nentioned in above item5, in which the air rel ease body
is an air rel ease nenbrane (32), and |n which the air release - 18 -
menbrane (32) has an edge area (32') -t 18Hich it can at first be renmoved

f th | eas e 44, 54, 67) upon openjng of the.valve. 5 7.The
Sucti on pamp as. TEPORER (H2hoss | HRnF89S) A2am A He 3kt UBEERg Teans (8)
is alifting mgnein and tfiersd r beel easevednbfaoe (829 isirconmdstame to an
armature (11) of the lift ne 8 ecti p. 3), and the

0 pin (HETe LRncrfecerh dndh PP ERRCEL’ Rl lad

connecting pin (3 asSe frenbrane (32) at this
edge area thereof. 8. The suction punp as nentioned in above item?7, in

uhich the opnecting. BhcisnabiApocd QUa: fooines 1ABe! heel fe reifase

openi ng he suction ntione ove Item7, whi ch t he

connecting pin (38hi¢h tgﬁnéétuﬁtéggamﬁ?nén ﬁhelélﬁliﬂﬁﬁiﬂgrﬁﬁﬁﬂQﬁma(32).

10. The suction pyRE %ﬁe”%":ltﬂ LA MREOFarddOYe2] { €88 chrnicagh €b in
whi ch the connecting pin (33) js arranged apprOX|na t el qgezg ndi.cul ar to the
‘Wﬁﬁ% n

air rel ease menbr¥hedf3oFurel (Fre Qhicthsn g i ¥iGne? of above

items 6 through 1@onn@cwh§hlptlhle mz)rebﬁasw@n@émdﬁﬁg pinmages pf a
pl asti c, b]|0n particul ar of

one 30 12. The suctio ntioned in
one of abdVe itentS 6 CRPES ﬁdil i ARGhRdH ¢ ?ﬁ%er@?@ggﬁgge§§ggeéﬂi32) has
at | east one cornehlsaédgéheredQEhareaf(32 ) conprises at |east one of the
at 35l east one corner. - 19 - menbrane (32) has a pol ygonal basic shape, in
particular a square or triangular basic shape.
8. The suction pump as mentioned in above item 7, in

which the connecting pin is arranged over a corner

15 of the air release opening.

9. The suction pump as mentioned in above item 7, in
which the connecting pin (33) is formed integrally
on the air release membrane (32).
20
10. The suction pump as mentioned in one of above
items 7 through 9, in which the connecting pin
(33) 1is arranged approximately perpendicular to
the air release membrane (32).
25
11. The suction pump as mentioned in one of above
items 6 through 10, in which the air release
membrane (32) is made of a plastic, in particular
of silicone.
30
12. The suction pump as mentioned in one of above
items 6 through 11, in which the air release
membrane (32) has at least one corner, and the
edge area (32') comprises at least one of the at

35 least one corner.

13. The suction pump as mentioned in one of above

items 6 through 12, in which the air release



14. The suction punp as nentioned in one of above 5 itens 6 through 13, in
which the air release nenbrane (32) has a first partial area (32') with a

| esser thickness and a second partial area (32") with a greater thickness,
and in which the edge area is arranged in the first partial area 10(32').

15. The suction punp as nentioned in above itens 13 and 14, in which the air
rel ease nenbrane (32) has a square basi t shape, in which the two partial 15

32", 32" h basi ¢ _shape, in which th ti
i n (35) i & arr arOEEPBARE | DY) o1 U o { ROWGERAd: BAPCral CAPRR" (320

directed away fropathéctihbeker spantreabractedafddlpr P@si6. shhpesucti on punp
as nentioned in above item 15, in which the long side has a center, and in
whi ch the connecting pin (33) is arranged in the area of this center on the
thin partial 1areaTh82' yucbon7.puiire sugct nent ponpdasimemniconed i abovie of

above iten§ 5 thrgggﬂsl66_ighygﬁ§ﬁ the aism rehgase QHE”iQQF(4f%l§ése67) has
a

a pol ygon basi c shape, in partrcular a square or _triangular basic shape.
30 18. The sucti omepbirpngs (@it ikareRi A16AE BRTrABOVe drSss(R thr¥ugh 17, in

which the air rel gasecgBERr aR8iERALsES gHASt ant kakbydp! paecidd 18redhe
suction punp with an air release valve, in particular wth an air _release
val ve as mentioned3Pn’ on@idh hodeerterstBithredgn 289 iR Rt t heCair

rel ease val ve hasedgedidré£l easeareifiedein- te - £1£38) paaitddln ahesh this
air releaig nenbran,&BZ) and a vacuum nenbrane (31) used to generate the
vacuum are-desi gn d4i tegrally in the formof a common nenbrane plate (3). 5
20. The suction punp as nentioned in above item 19, in which a part of this

menbr ane pl a (3)..i.s designed _as _a safety, nenbrane ( f. e val ve.
T0 21 The SBecs olPBurb s o PiBRad nel FREr 8! SbotboY Pert IR atd 0, in
whi ch the punp coapdi dds am wiperh Hhesiaigr peeled sy mermichanecéd¥bshaslifting
magnet (8) for actuati.n h jar, 1 e ngpbranenl 2 d Lyes an
el ectric notor (1% ?%#ugg%ugFﬁﬁéjtﬁggégéuun1ngﬁggghgtégl}?ﬁg %%ggﬁgihousing
part (4) #WPth an aireasel &&'e mehbrhaneagkahaygqp fauare sop?byi §8@Peor t he

air rel ease nmenbrang (i32) wAdh Wheh SSHAQWIASy apidil 1(3k§l e@$earranged
on a long side of the thinner partial area (327)
directed away from the thicker partial area
(3277).
20
16. The suction pump as mentioned in above item 15, in
which the long side has a center, and in which the
connecting pin (33) is arranged in the area of
this center on the thin partial area (32').
25
17. The suction pump as mentioned in one of above
items 5 through 16, in which the air release
opening (44, 54, 67) has a polygonal basic shape,
in particular a square or triangular basic shape.
30
18. The suction pump as mentioned in one of above
items 6 through 17, in which the air release

membrane (32) is substantially plane.

35 19. The suction pump with an air release wvalve, in
particular with an air release valve as mentioned
in one of above items 6 through 18, in which the

air release wvalve has an air release membrane



20 opening, and with a vacuum nenbrane seat (43) for the vacuum nenbrane
(31), and a |l ower housing part (6) for form ng a vacuum channel (69) between
air release opening (44, 54, 67) and an inlet opening (62, 51, 43') of the
vacuum nmenbr ane seat (43), 25 the nenbrane plate (3) being arranged between
t he upper and m ddl e housing parts (2, 4&, and a val ve plate (5) being
arranged between the m ddl e and | ower “h® sing parts (4, 6). 30 22. The

suction punp as ntioned jn above item 21, .in ich the valve pl (5) and
t he nenbrane pl at 3@%) éﬁbé@%ﬁ??aFﬂ%Spﬁéﬁefg;?asﬂuy%ﬁhﬁ?%ﬁ ﬁg as
mentioned in eithandofa abavaun ndndmrzl 481) 221sddh wbhi gertdrabenl vkepl at e
(5) and the nenbran |late (3 . de lastig, JJLp i C r_of
silicone. - 21 -v§§9 héxgéc F%%gﬁgﬁp%égﬁﬁﬁﬁﬁﬂgae%ﬁi&h%%eﬁé%haggeeaitens 5
t hrough 23, conprcommgnamesolranst plate dA3d,. optionally, a vacuum attachnent
(70) and ag air release attachnent (72) which protrude froman Souter
housi ng of the punp. 25. The suction punp as nentioned in above itens 21 and
24, in whi ch28n e¥hgusSUCAliORc VM 66l dsdreldn | IS al F§M okt hel| ower
housi ng part (6) }8aag can 'i:ﬂathO”QﬁCt athio thensediadistpl{dde fesedig _
integrally on an attachnent "part (7). 26. The suction pu as nmentioned in
one of above itenflesigngfoudd 25, SRRSHHI é‘%?“!k?@r}%wé@?)n‘i%I & 15aRat¥pper
housi ng parts (2, v41v@). can be plugged together so as to forma cl osed
housi ng assenbly. 27. The suction punp as nentioned in above item 26, in

whi ch thelﬂousing assenbly is substantially 20 watertight and can be
flushed throagh viThea ducaisdn ppap akisagiiiored) iho etitheex hafisabbévé) and

the ai I [ 2). 28, A ti i th f et lye, i

bart i cul ar 25 a STEPEor purBad MentPod orh ORe. BPIEDGURUASRS 185 hr ough

27, in which the sabetry hahwenpapaatf i (31 sieph Sbecdbyemhichlofensgat a

first underpressupa, apd gscfef&{]daékﬁﬂtﬁﬁ Bk ‘Ml'xChn%’g%é‘ée aﬁef?.lg%ﬁﬁ@”d
1)

under pressure, the first under pressure bei ng quanti Ively wer than the
15 (32) and receives an electric motor ( for

actuating the wvacuum membrane (31), a middle
housing part (4) with an air release membrane seat
(44) which 1is provided for the air release
membrane (32) and which surrounds an air release

20 opening, and with a wvacuum membrane seat (43) for
the vacuum membrane (31), and a lower housing part
(6) for forming a vacuum channel (69) between air
release opening (44, 54, 67) and an inlet opening
(62, 51, 43') of the wvacuum membrane seat (43),

25 the membrane plate (3) being arranged between the
upper and middle housing parts (2, 4), and a valve
plate (5) being arranged between the middle and
lower housing parts (4, 6).

30 22. The suction pump as mentioned in above item 21, in
which the wvalve plate (5) and the membrane plate
(3) are substantially plane.

23. The suction pump as mentioned in either of above
35 items 21 and 22, in which the valve plate (5) and
the membrane plate (3) are made of a plastic, in

particular of silicone.



second. 29. The suction punp as nentioned in above item5, in which the air
rel ease body has first and second 35 subsidiary bodies (320, 321), the first
subsidiary body (320) being connected to an armature (80) of a lifting
magnet (8), and the second subsidiary body (321) being connected to the
first subsidiary body (320) via a - 22 - first spring elenment (322), and

t he second subsidiary body (321) having2da first air release channel (326)
whi ch can be closed by the first subsidiary body (320), the second

subsi diary bddy (3be) spekioy PWR oRS arenbiengdselhsnfel °£3239°Vand the

second air rel easetehannsl dhdbliglhagbng @omp£aéBiig diaimebehatisan (he) first
air release channel (326)..List. of reference si rgEﬁ%ggkqub)lo Vai r_rel ease

r
unit safety unit PPAst 9 nally, 'a’ vacuum a and  an
air release attachment (72) which protrude from an

5 outer housing of the pump.

25. The suction pump as mentioned in above items 21
and 24, in which an exhaust attachment (66) is

formed integrally on the lower housing part (6)

10 and can be connected to the exhaust (71) formed

integrally on an attachment part (7).

26. The suction pump as mentioned in one of above
items 21 through 25, in which the lower, middle
15 and upper housing parts (2, 4, 6) can be plugged

together so as to form a closed housing assembly.

27. The suction pump as mentioned in above item 26, in
which the housing assembly 1is substantially

20 watertight and can be flushed through via a breast
pump attachment (70) to the exhaust (71) and the

air release opening (72).

28. A suction pump with a safety wvalve, in particular

25 a suction pump as mentioned in one of above items

19 through 27, in which the safety wvalve has a

first step (55, 46) which opens at a first

underpressure, and a second step (35, 9) which

opens at a second underpressure, the first

30 underpressure being quantitatively lower than the
second.

29. The suction pump as mentioned in above item 5, in
which the air release body has first and second
35 subsidiary bodies (320, 321), the first subsidiary body
(320) being connected to an armature (80) of a lifting
magnet (8), and the second subsidiary body (321) being
connected to the first subsidiary body (320) via a



I 1 second | evel
10drive shaft 1lconnecting rod 12bal

15 11l1third level IVfourth level Viifth |evel
bearing 13eccentric wi th counterwei ght

1nptor 20

25 2upper housing part 20notor plate 21fastening screws 22upper locking clip
23connecting rod chanber 30 24magnet chanber 25t hread openi ng 3nmenbrane
pl ate 30centering hole 35 3lvacuum nenbrane 32air rel ease nenbrane

10

15

20

25

30

35

first spring element (322), and the second subsidiary

body (321)

having a first air release channel (326)

which can be closed by the first subsidiary body (320),

the second subsidiary body (321)
release channel (327),
channel (327)

air release channel

IT
ITT
Iv

11
12
13

20
21
22
23
24
25

30
31
32
32!
3277

pump unit
air release unit

safety unit

first level
second level
third level
fourth level
fifth level

motor

drive shaft
connecting rod
ball bearing

eccentric with counterweight

upper housing part
motor plate

fastening screws

upper locking clip
connecting rod chamber
magnet chamber

thread opening

membrane plate
centering hole
vacuum membrane

air release membrane
first subsidiary area

second subsidiary area

closing a second air
and the second air release
having a greater diameter than the first
(326) .List of reference signs



32'first subsidiary area 32"second subsidiary area - 23 - 33connecting pin
34first sealing lip 34'second sealing lip 34"third sealing |lip 5 35second
menbrane of the safety valve 4m ddl e housi ng part 40Qupper catches 41l ower
catches 10 42centering hol e 43vacuum nmenbr ane seat 43' punp chanber opening
44air rel ease nenbrane seat 44' chanber 15 44"side wall 45air rel ease
attachment 46safety val ve closure of fi#3t -stage

33 connecting pin
34 first sealing lip
34’ second sealing lip
34" third sealing 1lip
5 35 second membrane of the safety wvalve
4 middle housing part
40 upper catches
41 lower catches
10 42 centering hole
43 vacuum membrane seat
43’ pump chamber opening
44 air release membrane seat
44’ chamber
15 44"’ side wall
45 air release attachment
46 safety valve closure of first stage
46"’ lateral opening
20 5 valve plate
50 centering hole
51 first control flap
52 second control flap
53 sealing lip for connecting channel
25 54 first air release opening
55 first membrane of the safety valve
6 lower housing part
60 lower locking clip
30 61 connecting pin
62 inlet opening
63 outlet opening
64 connecting channel
65 breast shield attachment part
35 66 exhaust attachment
67 second air release opening
68 safety valve chamber

69 vacuum channel



46' | ateral opening 20 5val ve plate 50centering hole 51first control flap
52second control flap 53sealing |ip for connecting channel 25 54first air
rel ease opening 55first nmenbrane of the safety val ve 6l ower housing part

60l ower | ocking clip 30 6lconnecting pin 62inlet opening 63outl et opening
64connecti ng channel 65breast shield attachnment part 35 66exhaust attachnent
67second air rel ease openi ng 68saf ety v&tve chanber 69vacuum channel

7 attachment part
70 breast pump attachment piece
71 exhaust
5 72 air release channel
73 spacers
8 lifting magnet
80 armature

10

9 adjusting screw



- 24 - T7attachnent part 70breast punp attachment piece 7lexhaust 5
72air rel ease channel 73spacers 8lifting magnet 80armature 10
9adjusting screw - 25 - Patent Clains 1. A suction punp with a
safety valve, in which the 5. safety valve has a‘first step which
opens at a first underpressure,: and a second step which opens at a
second underpressure, the first underpressure being quantitatively

| ower than the second. 10 2. The suet:®n-punp as.claimed in claim]l,
in which the an rel ease valve has and in which this air vacuum
menbr ane used to designed _integfalient Chaimyprbrane plate. an air
rel ease nmenbrane, rel ease nenbrane and a generate the vacuum are the
formof a conmon

1, A suction pump with a safety valve, in which the
5 safety valve has a first step which opens at a
first underpressure, and a second step which opens
at a second underpressure, the first underpressure
being quantitatively lower than the second.

10 2. The suction pump as claimed in claim 1, in which
the an release wvalve has an air release membrane,
and in which this air release membrane and a
vacuum membrane used to generake the vacuum are
designed integrally in the form of a common
15 membrane ﬁlate.

k The suction pump as claimed in claim 2, in which a
part of this membrane plate is designed as a
safety membrane of the safety valve.

20
4, The suction pump ag claimed in either of claims 2
o or 3, in which the pump comprises an upper houging '
part which receives a lifting magnet for actuating
the air release membrane and xeceives an electric
25 motor for actuwating the vacuum membrane, a middle
housing part with an air release membrane seat
vhich is provided for the air release membrane and
which surrounds anr ailr release opening, and with a
vacuum membrane seat for the vacuum membzrane, and
30 a lower housing part for forming a vacuum channel
between air xelease opening and an inlet opening
of the vacuum membrane seat, the membrane plate
being arranged between the upper and middle .
housing parts and a vialve plate being arranged
35 between the middle and lower housing parts.

5. The suction pump as claimed in claim 4, in which
the wvalve plate and the membrane plate are
substantially plane.



3. The suction punp as clained in claim2, in which a part of this
menbrane plate is designed as a safety nmenbrane of the safety val ve.
20 4. The suction punp as clainmed in either of clains 2 or 3, in

whi ch the punp conprises an upper housing' part which receives a
lifting .magnet for actuating the air rel ease nenbrane and receives an
electric 25 notor for actuating the vacuum nenbrane, a m ddl e housing
part with an air release nmenbrane seat which is provided for the air
rel ease menbrane and which surrounds an air rel ease opening, and with
a vacuum nmenbr ane seat for the vacuum nenbrane, and 30 a. | ower-
housi ng part for forming a vacuum channel between air rel ease opening
and an inlet openi Ageosudthen vawpuas nelRiined cins edthext bé oenimsase pl ate

bei ng arranged betwaens} hi wpper aRd valddlAapousidgrpagtmand a val ve
pl ate bei ng arrangg@aﬁépggé/\eﬁéhet he: nadgiaestg ﬁ\/\?rr@ﬁlﬁ Lphg, parts. 5.
clal
26

d |
The suction gunp a med 1n claim4;7imn \e\hié e val've plate and

t he menbrane”pl at e Sart*%Gbstantially plane. - -' 6. The suction
punp as.clainmed in either of clains 4 and 5, in which the valve plate
andlthe menbr amﬁ ph-aéesﬁdtaoﬁaﬁampfzf ®laastd cinicshao?;fticqgh@g pfh )
Ssilicone.: 7. The $HELIAN sPULRES [ | .PN ' t-hr oug
6, conprising an exhausgft?i agd, t?or?:lagegx%ﬂ\?gcgﬁfh g%%g%ﬁéﬁt "and an

air release attachieht THWAFAFBFRt Aie™F romh R HRFTEPRY of the
punp. 8. .Thé%suct i BRIPuRpCaaide| Erofedn igvter dionsing ghAdtl®, pwwp.whi ch an
exhaust attachnent is forned integrally on the | ower housing Part and
can begco%ects.d t ond ures S NSt ad QEBRLd &hefaiaaknls}q %fazéairt aﬁhgen_t
part. 9. e sucti gy i e. i, Mg ugh 8, in
whi ch the | ower, mgﬁlﬁrg%n%%u&%%r rgg'gﬁ%ﬂt}?ﬁﬁ ,lgpg%mgdcéﬂtebqe %?)ﬁgged
together so as to PBrh% 'erYs A Ak PRYE fCeRfh Pe TP eRTedstR i on
punp as cl atfred i ntls aPriagst| formed hintegrablysi oy asseptrohmert
substantial | y wat epdrtght

9. The suction pump as claimed in one of claims 4

through 8, in which the lower, middle and upper

20 housing. parts can be plugged together so as to
form a closed housing assembly.

10. The suction pump as claimed in claim 9, in which
the housing .agsembly is substantially watertight

25 - and can be flushed through wvia a breast pump'
attachment to the exhaust and the air release
opening,

11, The suction pump as claimed in one of claims 1 to

30 . 10 , wherein the suction pump comprises an air
release valve, the aixr release valve having an air

release opening, an air release body which can

close the air release opening sealingly, and an
actuating wmeans for actudting the air release

35 body, characterized in that the air release body
can be actuated in such a way that, upon opening

of the valve, it at first frees only a partial

aru?a of the air release opening' and thereafker



25and can be flushed through via a breast punp' attachnment to the
exhaust and the air rel ease opening. 11. The suction punp as cl ai ned
in one of claine 1 to 30 10 , wherein the suction punp conprises an
air-release valve, the air release valve having an air rel ease
opening, an air release body which can close the air rel ease opening
sealingly, and an actuating means for actuating the air release 35
body, characterized in that the air_rghease body can be actuated in
such a way that, upon openlng of the valve, it at first frees only a
partlal area of t he %I‘ ease ning. and thereafter - 27 - frees
a larger partial area or” t & SEht |FF3§ it ¥EPedsle DiferiMigre 12i% The
suction punp as cl Z4f8deiepegiagm 11, in which 5 the air rel ease body
is an air release nenbrane, and in which the air release nenbrane has

an edge. area atz.whiigh subt L paﬁqpfasr glagﬁ‘edr ‘EHDE/:{% Efﬁmﬁh?«

rel ease operg ng u n val ve. SUC |on “punp
as cl ai med |r§n cl ar)%{é Jaent L?ﬁé acta&ataf‘ﬁ 8aR% TLPINE A t i ng

magnet- and the alafndrléf’e‘él?é: P(Br%ﬂr?erﬁée%?@-nﬁ rege t tpsanaedast ur e of
the 1ifting magnet®¥Ra2h Wochett sy ptnfirandbé hemeeanaebinnghedi N is
connected to the aix relmseoﬁaiﬂﬁgbip@ﬁeo@hlgglo% egogaayea thereof.

14. The.suction punp as clained in' one of claims 12 to 13, in which
the air-relgas rmt[nbrane has a first «&g\rtlal area wth a | esser

t hi ckness and a ' SEeCoNEICUGNORITR A5 Sheidegi Ph HagRekernt nhidtness, and
in which the edge Hfe8Ctuating aneprd iin hhdiftingt mpaet| abndarea. 15. The
suction punp as cladirneedléasechanmrahd, ibNcomfeckbd Cib the ahitdLl ease

body has first an@fSQﬁ@ndlﬁﬂ.&b@I qhglr,‘yt t@@ %S’coﬂmeectlh % nsub5| di ary
body being connect.gd 5&1)@&3{4% o tl ftl i ng i{ ' ahd the
second subsidiary bOd’éﬁl&e' Ag nnecst ea ’?Qﬁ Bfe"q tPSt T TubEHASEr y body
via a first sprind ntt thag edus rFRe sbewned-subsi diary body havi ng
afirst air release channel which can be cl osed by the first

subsi diary botd, the second mrpsSislicAbYnd0dY GlO8E NG Ansecond air

rel ease channel, apg iﬂﬂ%&@ﬁoﬂ{é aif £aly ﬁé‘é%el%%e'hasav'él%s@ greater,

35di anet er t han thrgla&st air gl eaf Sse

area wit r Ehlckness and a second

20 partial area with a greater thickness, and in
which the edge area is arranged in the first
. partial area. N

15. The suction pump as claimed in claim 11, in

25 which the air release body has first and second -
subsidiary bodies, the first subsidiary body being
connected to an armature of a lifting magnet, and
the second subsidiary body being connected to the
 first subsidiary body via a fixst spring element,
30 and the second subsidiary body having a first air
release channel which can be closed by the first
subsidiaxy body, the second subsidiary Dbody
closing a second air release channel, and the
i second air release channel having a greater

35 diameter than the first air release channel.





