- 1 - Suction punp with a safety valve Technical field 5 The invention
relates to a suction punp with a safety valve according to the preanbl e of
patent claim1l. Prior art 10 Suction punps are known for a w de variety of

appl i cati ons. However,
for punping off breast mlKk,

fluids.

15 There are suction punps in ¢l ased systens which at al

they can preferably be used in breast punp devices
or as drainage punps for suctioning off body

ti mes nove

the sane air within the punp chanber. However, open punp systens are al so
known with an air rel easesustdom Wi witth e sxfetyd vakve cally via an
el ectromagnet. 20 The requirenents placed on these suction punps,

particul ar when they are used as breast punps,

in

are quite high. They should

be as powerful as possible but, aTechmicadeftiedd relatively small.

Particularly 25 in their use as breast punps,
W th m ni mum mai nt enance and shoul d be easy to cl ean.

t hey should be able to operate
Summary of the

i nvention 30 Thei §nvhotébor gedatesj coe of sued lion umpnwibhmakesahitY abl e a

suction punp Wy ¢h base

l'iquid,

in partricular n?? een suc Intot

PRGCLY VRe VBradio Y0l 68 £a00AE Bealiast ! vated by

e punp and has 35

accunmul ated there. - 2 - The suction punp according to the invention has a
safety valve with a first stage whichegeengrat a first

10 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

electromagnet.

20
The requirements placed on these suction pumps,
particular when they are used as breast pumps,

in

are

quite high. They should be as powerful as possible

but, at the same time, relatively small. Particularly

25 in their use as breast pumps, they should be able to

operate with minimum maintenance and should be easy to

clean.

Summary of the invention
30

It is therefore an object of the invention to make

available a suction pump which has a safety valve and

which cannot be inactivated by liquid, in particular

milk, that has been sucked into the pump and has

35 accumulated there.

This object is achieved by a suction pump having the

features of patent claim 1.



under pressure, and with a second stage which opens at a 5 second

under pressure. The first underpressure is quantitatively |Iower than the
second. This two-stage design of the safety valve ensures that m |k cannot
get as far as the second stage. Since the 10 first stage opens even in the
event of a very slight deviation fromthe ideal underpressure, it wll still
open, in the event of clogging, when the 2inmderpressure is at a higher |evel,
that is to say in an energency situation. The second val ve prevents the
entire safety 15 valve fromopening at too small a deviation, but it stil

opens reliabl ¥hpn g8AcEIMBARISHGNp Side@didihg thi THawoiskege isaf ehysvabve can
al so be used in_a punp_that dqes ngt have the a mentioned air relgase

Qv
val ve 20 accoPafR§Yt Yae iidhtd ol bPt t RERRGAMPAF : SRELAT oh. E¥h&Csucti on
punp accor di ngntierphesisurent aoid GdtH kersiooml redige winecly acpems i at aa

relatively short time and wi thout too much fprce. The pu C ding_to the
25 inventi o% pecond; ab‘l“ég?]éﬁ’r%swla%' va%& y g}r?ﬁ)pl iugielrﬁcsg Sﬁq‘rel s gﬁi tabl e
in particul ar gaant ibaedsvelygulpweer thact ithel Bgcobid.breast nmlk and as a

dr ai nage punp for suctioning off body fluids. The punp assenbly according to

the invention is suitable in particular 30 for use in a portabl e breast
punp, as is dehdsi hod-staye tdesign of shel Isafethe yailble sérsufey/ Chat
2004/ 000061. .pr ef ed e di efearr fornact Yaki ng a
suction punp @éﬁ%1§%4ﬁ§%n€?€eé%eg%§§¥%?2t§é %%SP%% §$¥t e puﬁ% et at the
same tine aP| duinsg s¥kage poppneycwen in 8he @vEs af & rveRY eB3é9bpeni ng
of the air Ielesacidiierrn Bhel l{aOMhiapppkegble] | fedyiln bRESINAY, 2
smal l er force 1s needed t%an it the f%ole_alr rel ease opening is freed in a
single step. open, 1in 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

15 valve from opening at too small a deviation, but it

still opens reliably in an emergency situation.

This two-stage safety valve can also be used in a pump
that does not have the abovementioned air release valve
20 according to the invention or the modular construction.

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
25 invention is suitable for a wide variety 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
30 for use in a portable breast pump, as is described in
particular in still to be published PCT/CH 2004/000061.

A preferred embodiment and a preferred method for
actuating a suction pump permit the smallest possible

35 design of the pump yet at the same time allowing short
pump cycles.

In this preferred method an air release body, which



5 The neans for actuating, in particular for lifting, the air rel ease body
can therefore be | ess powerful and can thus be nade smaller. If an

el ectromagnet is used as such a neans, a relatively | ow power type can be
used. 10 The reason is that, when pulling up or lifting the air rel ease
body, the el ectromagnet can at first apply less force than it does at the
end of the movement. This initially availPable | ower force, however, is
sufficient to free a relatively small openin It is.therffore 1Slgossible
to use a rel afi9ee§ RuPLTakGlERSS éﬁﬁﬁlpﬁéfgéﬁQQM?ﬁﬁeiﬁ GHEYNET Y br eover
the air rel eagsg openifigsrandpgymegartehaliyvel yfted ge. IMhithienswags aar api d

cancel | ati on of e underpressure gnd, .therefor th Si I. ponality
of the punp. §@a#ﬂﬁrpgﬁﬁ‘é%s*?yn?gggﬂe Effb:5€c€%§ B@Pq%iﬁéﬁg.éégﬁéégr, it
can al so operependnyi sl fyeatl ancuckéngatesboep50-72 cycles per mnute. The
first cycle.rate is particularly suitable for stimulation, the second one
for expresston 25 of breast mlk. In a preferred variant of the above

menti oned met fbd, meahy doredgEuvatdagnf irheartricwlaaskohobiyfttnat thest
removed from Lk i e ' Wl pgiqely f echy needed
if this edge é?ga%%gF%%Fdg)s?%\ﬁp?}%wa%cﬁf%efrg% lthaie alr %‘?ée)gggl b%%l?/. c%’ﬁe air
rel ease body kbuprdfermatie smaddieranelf Tha |¢¥ectrPrAdnes éggalsidadfs made
easier if theg|phted n%%rf‘sd,geaafsfawvéfgs1bm§6w55}artytpiée dstpof ubba.
menbrane. The air release opening IS preferably polygonal, in particular
square or 1Pi ZRGuIrEasOothel sierrtanewhed PYlpiBgetRbIGE potfigdithl theratErabl y

square or trigaagehde bodyd thel QIRRIUBImRAR e cdd fdt NGi Pét tAspTPTDERBE, a
connecting pin can be seCured to it or |ntegraJLg formed on it, this
h

and,

connecting pi hOFSecomrit &8 tPeHh afndilif e®BE % nEhE; F‘lqwer%gne?glﬁ"hi s
connecting pi Anii%ipnekenaklil aplicdudicetr NFdiee cdaswaren, oist baffeeabeane t hat
covers the air release openhnﬂ, Fgmever, t he _nmenbr ane_can aIER be_desi gned
with a raised™ ahgeS it WAtehiVEL¥ (FRALHONRBERIRY pi Fti S 5hotPEFPEREEd over
the air reflbapest@bideenitng hge | ast ealdatdvelys smaiéd &hdngehukf &ahso
connectin in_i i.gned s to he novable relative tq.the rane, it
i's possib?ept6n8% %@ %%ean§i§F358@?98§trel e rasgéﬁ%|§9%é|5§§§983

tol erances. opening can be made relatively large. This ensures a

rapid cancellation of the underpressure and, therefore,
the desired functionality of the pump.
20
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
suitable for stimulation, the second one for expression
25 of breast milk.

In a preferred variant of the above mentioned method,
only an edge area of the air release body is at first
removed from the air release opening. A minimal amount

30 of force is needed if this edge area coincides with a
corner of the air release body.

The air release body is preferably a membrane. The
lifting of its edge area is made easier if the lifted
35 edge area is less thick than the rest of the membrane.
The air release opening is preferably polygonal, in
particular square or triangular. The membrane too is
preferably polygonal, preferably square or triangular.



15 Errors in the angle of the el ectromagnet can al so be conpensated. Good
results were achi eved using a connecting pin which is forned integrally on
an air rel ease nenbrane nmade of silicone and which, by means of suitable
thi ckening of the material, has sufficient 20 stiffness. It can be forned
thereon in a hinged manner. However, in a sinple enbodinent, the elasticity
of the material of the connecting pin suf4ites to nake it anabIe about its
poi nt of attachment. 25 In another enbodinent, the air rel ease body has a
first subsidiary body and a second subsidiary body. A first subsidiary body

cl oses the ai ird glaasi: 0pesiss 2nEYingr bfaldhe xﬁem.emé has cannact ingl ease
channel which greéates a connection froqmthe air ?is éf en| g.to0.30 the
Fﬁgré Y

out si de. Thi s PAT s$aRuBSi AFYF GO A&l (A ng™ PAnd&l can be
cl osed by a s%@@mtm&)swmm&tb@glyplﬂ\he@ aionriexteel eas ealn aningltuhe oifr st

bsi di first |if d duf n
el 2 B o1 Bk LhL bbbk mdl o YLBhALEESal” UB s Ak ek BLERSS,

channel ,
second sub5|msﬂqudmmw tmnthbemdgexatmadoﬁtaMaﬂmémbrane tkath colverrst he

whol e air rel %y a pxe”xléf‘ﬂer a‘%? { %érfx:[r? d. lilév'}e%‘ifs BREOREmBLAAE: chiieaigeOnd

subsidiary bo can prefe e ac .
be designed w1th a ralsed flange, in which case the

connecting pin is not arranged over the air release
10 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
any production-related or assembly-related tolerances.

15 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
of suitable thickening of the material, has sufficient

20 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.

25 In another embodiment, the air release body has a first
subsidiary body and a second subsidiary body. A first
subsidiary body closes the air release opening only
partially, since it has an air release channel which
creates a connection from the air release opening to

30 the outside. This first subsidiary body including the
air release <channel can be closed by a second
subsidiary body. When air is released, only the first
subsidiary body is at first lifted, or distanced from
the air release channel, such that only part of the air

35 release opening is freed. The second subsidiary body
can then also be distanced from it, such that the whole
air release opening is now freed. In this second stage,
the second subsidiary body can preferably be actuated



jointly wwth the first subsidiary body. Conpared to this enbodi nent, the
first enbodi nent nentioned, with the air rel ease nenbrane that can be 5
actuated in an edge area, has the advantage that it ensures |eaktightness
and thus, particularly when used in a breast punp, ensures there is no

| eakage of the punped-off mlk. 10 A further advantage of the abovenenti oned
enbodi nents, particularly as regards the use of the nmenbrane, is that no
springs are needed, and the nunber of individual parts required can
therefore be reduotdy. wdithc &heo fdmsitn gulbsd digmye badt-ed, the work involved in
15 assenbling the punp is also reduced. A preferred enbodi nent has the
object to create a suction punp which can be put together as agLI S
possi bl e. 20 FeMPagigst i &P purbl hasePedireRtel eakBeva %Esﬁﬁtﬁmgﬁ épéngelease

nmenbrane, and delitS cdd,r eveeR e tHRDS BRe randageV afembbr debraae used be
generate the vacuun1are,designeg inte rallé in the fgrn1gf a ¢ mﬁyn.%enbrane
25 plate. APr&EUdFacheldi Al efEd8e A%re BRT (HE vAAYARCASFOr &2t od t he
same plate neansured 1&gseighemess sande thess e@enistulatly pvhebncasadd are
easier to assenble. 30 In a preferred enb%.inent t he ﬂﬁﬁﬁconpr%s%%ean
upper housi ng Par?, PEeASTdRI HRusERGUpEFt tATE S FDuwRP 3 part, With a
menbr ane pl at puapkdrofdfl weilX .at e bei ng arranged between the housing parts.
Thi s division nmeans 35 that several elements can be fornmed on the sane
structural part. In particular, the vacuum nenbrane

10 A further advantage of the abovementioned embodiments,

particularly as regards the use of the membrane, is

that no springs are needed, and the number of

individual parts required can therefore be reduced.

Since no spring has to be fitted, the work involved in
15 assembling the pump is also reduced.

A preferred embodiment has the object to create a
suction pump which can be put together as easily as
possible.

20
This suction pump has an air release valve with an air
release membrane, and this air release membrane and a
vacuum membrane used to generate the wvacuum are

designed integrally in the form of a common membrane
25 plate.

Arranging the air release valve and the vacuum membrane
on the same plate means that these elements are less
expensive to produce and are easier to assemble.
30
In a preferred embodiment, the pump comprises an upper
housing part, a middle housing part and a lower housing
part, with a membrane plate and a valve plate being
arranged between the housing parts. This division means
35 that several elements can be formed on the same
structural part. In particular, the vacuum membrane
needed to generate the underpressure, and the air
release membrane needed to rapidly —cancel the



needed to generate the underpressure, and the air rel ease nenbrane needed to
rapidly cancel the - 6 - underpressure, can be fornmed integrally on the
same structural part. Control flaps and valve flaps can also be forned
integrally on a common structural part. Electric notor and el ectronmagnet can
be secured in the 5 sanme housing part. By dividing the punp into several

| evel s, preferably five levels, the nunbe® of individual parts can be

reduced to a mnimum wi t hout having to give up the cogg]exity of the punp
assenbl y. Thi INGRTRAASEURRIUCESN hee o fidmes nensegreldy (AR pip fame

assenbly, but A ,§R-tUrHIMFHsc ! f‘@orﬂfﬂ@illcfi&);ﬂs agfd agsewdl ¥1lapst sanAafled her
advant age of this nndular_constrﬁ.tion W t i_,s . .that _the punp

several I%yeI3 A
can be cl eaned®®y RFMEG 3% 5, SR t RouCHAhg SEFUSE e ®d%dd i nt o
i ts individualglzdtdsic Biovbrt HAdoklieke rexbgunet |adily secthedouhsitde no

sponge i s needed. Such sponges are_used .i.n..the ior_art b 1.1 k t hat

has been su&&?“ﬁt OpR&MGuRiHhd BY s Jtvoldiﬂgengé epr]ijg'ipse.i&ég %%\AR%\%I, t hey

t ake up space lievdlne, pumredietatdnyd t digeve iteselsp unpheasantmbgior. of This

nmodul ar construction. c I be, used i an at_ d ;

abovenent i onedlnallrv%delfazi;sga\%gﬁvecaﬁ g%ccr)}reg?drolg OE{Jhea iﬁgéﬁ@%nwglrt er

advant ageous émbodigrene sgave sipt ther tdonpileaditat ofichbd pampnassesiy . 30

Brief descri ptd o] h awi the si{pd[' t € ¢y v?q{ni nis

expl ai ned beléaﬁg% %%% §gg?sw%p%%ﬁgfer(e.|.§¥E?$@%%€£°§%b%gi§e%t 3§p

depi cted i A tassenlakhed Bu&w rajsso i nmahimhzes. the production and
assembly costs.

A further advantage of this modular construction with
several 1levels is that the pump can be cleaned by

15 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
sucked into the pump and also to attenuate noise.

20 However, they take up space in the pump and tend to
give rise to unpleasant odor.

This modular construction can also be used in a pump
that does not have the abovementioned air release valve
25 according to the invention.

Further advantageous embodiments are set forth in the
attached patent claims.

30
Brief description of the drawings

The subject matter of the invention is explained below
on the basis of preferred illustrative embodiments
35 depicted in the attached drawings, in which:

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



housi ng; Figure 2 shows a view of the suction punp according to Figure 1
frombelow, 5 Figure 3 shows a | ongitudinal section through the suction punp
according to Figure 1; Figure 4 shows an expl oded view of the suction
punp l1lO0according to Figure 1; Figure 5 shows a perspective view of a | ower
housi ng part of the suction punp according to Figure 1; 15 Figure 6 shows a
view of a nenbrane plate of the suction plunp according to Figure 1 from
above; 20 Figure 7 shows a | ongitudinal section through the nenbrane plate
according to Figure 6; Mausiedd shows an enl arged detail of the menbrane

pl ate according to Figure 7; 25 Figure 9 shows a viewinto a part of the
upper housing part from above; Figure 10 shows a, view of a neggtane pl at e of

t he 30sucti on Figmreadcorsiians to slewe @hdtkehsurhip® PHBR 8560891BFgtPe 11

shows a | ongitudinal segtiqitd hr G4n e dwenbrane plate according to Figure
10; 35

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

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

20 Figure 7 shows a longitudinal section through the
membrane plate according to Figure 6;

Figure 8 shows an enlarged detail of the membrane
plate according to Figure 7;

25
Figure 9 shows a view into a part of the upper housing
part from above;
Figure 10 shows a view of a membrane plate of the
30 suction pump according to a second embodiment
from above;
Figure 11 shows a 1longitudinal section through the
membrane plate according to Figure 10;
35

Figure 12 shows an enlarged detail of the membrane

plate according to Figure 11, and



- 8 - Figure 13 shows a longitudinal section through an air release unit
according to the invention in a third enbodi nent. 5Enbodi nents of the
invention Figure 1 shows a suction punp according to the invention, such as
is suitable in particular for a breast punp device for punping off human
breast m | k. 10 However, the punp is also suitable for other applications,
for exanple for drainage punps for suctiofing off body fluids. Only the

actual punp assenbly is shown. This assenbly 15 is,usualhlr’fy arranﬁed dn an
out er housi ng Figwre ilgure e sandongidivdimad oseet 1ABuSHY e dtr

el ectroni cs needed for adladdiGualle AEBBrdfhgamy &l Gineéntbge Wmams, for
exanpl e an accunul ator or, bajtery.. 20 The punp has an extrenely conpact
structure. One of its |dr eé?%?%‘rﬂ%m?s an electric notor 1. It also has
an upper housing part 2, a mddle housing part 4 and a | ower housing part 6,

whi ch can bg pl ugged t oget h%@oﬁ} atgit%crbggar}ttheoairntve;léisbnal so provided which
n € g par as

is a conponent 25 part of t S ofr, IS the case here, is
pl ugged onto them On the attachnment part 7, there is at | east one breast

shield attachnen iece 7 n_whi_ch onnect j tu a hrea hield
can be pl ugge?lél"hlge atfac%}rﬁ%‘rﬁ’? pa'?rt salé;ﬁlsrgc%l CO¢T‘%%ID segggﬁggiﬁgus?c’?l%’ﬁi S
exhaust 71 al simvesstisout sofcht hesouter switsibike Am apartéruiss chennd 72,
al so protrudi o] . ousing p n ar, So
'Bkééé“n?gﬁ %&R@éﬂﬁéﬁ%&aggﬁﬁgné Q&%’ﬁﬂﬁﬁg beeddtanf 1@

present. The spacer e nts . e"punp assenbly in relation to an
out er housilify Howeirh, a Wde t hREmMPi bris i o s@anniibabieanske¥t e PARY a

sufficient sol 118K BEAON | BoeNSW@thple %or | tdkhiha§e Spampkr omdy gure 2
how t he i ndividual,k atfachnents 70, 71, 72 are connected via i ngl vi dual
channel s to t HR*GHEPRARAILE BrRedY of L4HéS punp. 5 The | ongitudinal section
shown in Figure 3 through the punp, now w thout notor 1, shows that the

punp, despite jts coppact design, is divided into three ear |

di sti ngui shabl%“]stmE or"f‘%\:r”@zsils: ‘H“%uﬁﬁsﬁﬂgin,lsans}%l‘?‘?mr e&b&% %grﬁetmk\}yand,

arranged befswebd tuzesdlya aatehyedO iini &nS odther shioustitige oThé hef igpinge can

best be seen fciget%aﬁo%\/esrﬁ%v?wt%fisﬁ&tgeers I%ofalggi.né' and the electronics
needed for actuating the pump, or any energy storage

means, for example an accumulator or battery.

20 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

25 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
30 to a breast shield can be plugged. The attachment part
7 also comprises an exhaust 71. This exhaust 71 also
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
35 brace the pump assembly in relation to an outer housing
in such a way that vibrations cannot be transmitted and

a sufficient sound insulation is ensured.



The punp unit P conprises a vacuum nenbrane 31 and inlet and outlet control
whi ch, together 15 with inlet and outlet openings 62, 63 and
hanber opening 43", create a connection between a punp chanber
um channel 69. The vacuum nmenbrane 31 is connected to a drive
he electric notor 1 via a connecting rod 11, coupling piece 12,
e a ball bearing, and eccent¥it 13 and, by neans of this notor

flaps 51, 52
with a punp c
43 and a vacu
shaft 10 of t
for 20 exanpl
1, it can be
curve or acco

lifted and | owered according to a predeterm ned rh¥t£n1 r
' idredt e
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punp
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a control syshephcRRehBg a6, I elieasgauniteV LHAY AR @adi indel edsalval ve
el ease_nenbrane 32, ;and an air rel aiﬁgo%ening whi ch can be
0 n

with an air r
cl osed tightl
seat 44. The

connected via
The air rel ea

first air re
openi ng 67 of

10

15

20

25

30

35

ghppneps g tBe aRdivddugli REeps

M r el ease menbrane

30 chanmber 44' surrounding the air release nenbrane seat 44 is
n air release attachment 45 to,the,.air rele n 72.

?genaﬁ&%ﬁé“g@ﬁl FETS IpefiR A8 S3EUEH e.%J h‘gﬁg?'g&?ogggy on

the side direguag,anew Withdute notor el easicowenthanet B, pamg, 38eadjibens a

ease opening 54 of. the val ve.pl. 5. a nd .aj | ease
1tRe F%W@Fc%ouéﬁﬁdgﬁartlé. $ﬁ?§8§§coﬁgggirtgeﬁgasgﬁgég%'ng 67
i s connected diattinguistaibhechfumetiG® aveassafetgump 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.

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
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
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
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
air release channel 72. The air release membrane seat
44 is open at the bottom, that is to say on the side
directed away from the air release membrane 32, and
adjoins a first air release opening 54 of the valve
plate 5 and a second air release opening 67 of the
lower housing part 6. This second air release opening
67 is connected via the vacuum channel 69 to a safety



- 10 - valve chanber 68 and to the inlet opening 62. The air rel ease
menbrane 32 i s connected via a connecting pin 33 to an arnature 80 of a
lifting magnet 5 or el ectromagnet 8. The el ectronmagnet 8 |ifts the air

rel ease nenbrane 32 and thus frees the air rel ease nenbrane seat 44. By this
means, air passes through the air release channel 72 and through the first
and second air rel ease openings 54, 67-i abo-the vacuum channel 69, 10 and
the underpressure in the latter is reduced. This lifting and | owering of the
air rel ease neaivenehafbelrsést akds tpl dbe dodetdiopgntiodaépr-edet er mi ned
function or according to a function that can be freely selected via a
control system and which function is coordinated 15 with the novenent of

t he vacuum nefbean@izl. mhkeassenpambranet hd2yad§umGRIARERI 31VHAd 8f the
air rel ease rryalastag@@%_i é ¥i% ALiES sl Vaap00didag € dof Na SUEh: anyamaghat a punp
curve is obtained which i's as described in WD 01/ 47577 ﬁﬂ% whi ch 1's, adapted
to the 20 nBe®@¥ Slephirmagnet cBil dhsr ¢IRTHIRIMRE ndt drdtSs 'R n§LFhyt hm
of a baby. Theeasageb! MehbPghbons2 i mrdl | tpOSi t fp86s tHled iadirt Orsdgaskor
exanple, when it _is lying or standing on a table, or bein ﬁﬁrrieg. The
vacuum gener afegrane, S§aty 44dehe BFaHw Ehe E%Sﬁgge Fousl LBStially
arranged. Theasaf ale)l daitid chaagl | BRsakd Sthedyghathe. finst handveetoantl a

mal function or_.failure of the contré% q% ctrgnicg t hat coor ina%g g%e
novenent of tﬁéxV&@&ﬁﬁgﬁJQRﬁﬂﬁQﬁﬁe ' ght PR hERG YoretBaS8aRERtr 8de 32

t his safetgovande €heunesieirpatesiserd einel thle thetterdedipr assduaed n Theéspunp
does not beco QQ gre nd injure the ther's . cordi,ng to
the inventi on,rIBlt helnsqgf %ﬁé 31nolx¥e1§{r|1% 8tgsi %}]r;l%d%%rt hr?%&%%aﬁ%@ﬁéf ?rast
stage consi st ailgo & dkestptatet pcoerdiage ts6 anprefletexmine@héuncglionaf ety
val ve cl osure ' ; S l.ateral en ' ' sses on
the first saféési%2¥%$%§3f5§? %ﬁkgn ?ﬁgb g?%géQ%%gdégeggﬁggYWEEE%ﬁE%a

under pr essur e Vdfa @oantpgl nsirgten, Twed sebbed fvagbiennpri seordinagedd

saf ety MeniBans c3p WHe D nicvenledted JBY BRNS valcudih Afichbrial@ S8ReW Gnel t's
limt value, at which it opens, can be nodified by adjustnent of the

adj usting scr &@VEMeRtEr Bfngtk® VREUYUR eleMbRanet dbedfidat Of Hiheplr

under pressur e fhahdd@nembrane 32 are preferably coordinated in such
a way that a pump curve is obtained which 1is as

described in WO 01/47577 and which is adapted to the

20 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

lying or standing on a table or being carried. The

vacuum generated is largely independent of how the
25 assembly is spatially arranged.

The safety wunit S comprises a safety wvalve. In the
event of a malfunction or failure of the control
electronics that coordinate the movement of the wvacuum

30 membrane 31 and of the air release membrane 32, this
safety valve ensures that the level of the
underpressure in the pump does not become too great and
injure the mother'’s breast.

35 According to the invention, the safety unit S is
designed with two stages. The first stage consists of a
first safety membrane 55 and of a semispherical safety
valve closure 46 which has a small lateral opening 46’



10 first stage, for exanple at about 290 nmmHg. If mlk or another suctioned
fluid accidentally gets into the punp, it settles in the area of the first
stage and cannot pass through to the second stage via 15 the chanber |vying
in between. At the very nost, therefore, it can cover the first safety
menbrane 55. In this covered state, the latter possibly no | onger opens at
the preset value, but it always opens eafllly-enough to permt release. The
second nenbrane al ways 20 opens only when the limt value is actually
exceeded and thd plnijchhasrassdse areltiley offi r i nerfety mewbnanet Bje ThiaRot be

soiled, it al 0 Yy ndi wi eopu n best
be seen in ZSﬁ%Sre hlﬁs&%( ?V%lgd \%I gwﬁggf)\?snﬁfaéﬁet%u%@un%% ggglﬁ\% ded
into several ﬂ@@em@HB; I1l, 1V and V, where parts of the punp unit P. of
the safety unit S and of the air release unit V are arranged on common

| evels. 30 Afirst level |, which usually, but not ne essarl for t he
upper nost | 8vahe $eIRNGRFAIE nGOPBELELEN2 Rk 321 %Y ﬁﬁgrﬁﬁﬁsggg part

2, the af orengbtiiceness Bl 6sed, bdNGhedifs %ﬂchﬁom@m@tl Herewtor 1tiss
secured by fast.ening screws 21 onto.a pptor plate 20 o 35 t Pe;up e% housi ng

part 2. The tcalebbescrinetdifto the RARG: pLafe 29 &wi se be

pl ugged onto tadgusmemssefibkiie B UxpisigigsEpel 28 .cudsEna connket i ng
rod chanmber 23 mhl%p is used to recglve Lh%1
invention, 1t opens a4t a higher underpressure than the

10 first stage, for example at about 290 mmHg.

If milk or another suctioned fluid accidentally gets
into the pump, it settles in the area of the first
stage and cannot pass through to the second stage via

15 the chamber 1lying in between. At the very most,
therefore, it can cover the first safety membrane 55.
In this covered state, the latter possibly no longer
opens at the preset value, but it always opens early
enough to permit release. The second membrane always

20 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.

The individual parts of the pump can best be seen in
25 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
the air release unit V are arranged on common levels.

30 A first level I, which usually, but not necessarily,
forms the uppermost level in the operating position,
comprises the upper housing part 2, the aforementioned
motor 1, and the electromagnet 8. The motor 1 is
secured by fastening screws 21 onto a motor plate 20 of

35 the upper housing part 2. The motor can be screwed onto
the motor plate 20 and can likewise be plugged onto the
pump assembly. The housing part 2 comprises a
connecting rod chamber 23 which is used to receive the



- 12 - connecting rod 11, the ball bearing 12 connected thereto, and an
eccentric with counterwei ght 13. The counterwei ght 13 does not necessarily
have to be present. The upper housing part 2 also conprises a 5 nagnet
chanber 24 which is separate fromthe connecting rod chanber 23 and in which
the el ectromagnet 8 is secured. At its |ower end, the upper housing part 2
has upper |ocking clips 22 which protrudé2dewnward. 10 The adjusting screw 9
for the second stage of the safety valve is also arranged adjustably in the
upper housi ngcpanec2inghe rascorid | evdie | |bakl ddve¢aetn®y 32nmefpRBAEtEHate 3

L5 uhich ext eRfg Rld, eaghq apR! Og&gﬁlg@%yca%w tBenvbel.eigase i fepe of the

upper housi ng part ) hus o unp assenbly. The ngnbrane plate 3 is
made of a flegounEerwedahdl | 430 siaas carel ReFevRrilng haveel 5Pi vBPy thin

It has centeripRgsheles 3fei Nuppér edBuAhPr page apd JRRET congbdidery seal ing
lips 34, 34', 34" which ensure an airtjght and |quld-tlght connection to
the upper h8uBPSgehachambety 34 d ot FRPPER e 4L TPBshBEt FOBRGCEHAE | ower
;gal i Ing l'i ps ervt'z)bﬂl b@h%lgﬁéa’in _nzfi _mag In 'W}gidfeﬂbﬁéneepé@tﬁ?ﬁag@@pr@eistzg air

rel ease nenbrane 32, ichjs designed .in the shape of a trjapgle. can
be seen in Fi 586 iE &S r]eqvéea%ee‘%iﬂbt?lé%eu%@eﬁggg’ésf?gaﬂﬁﬁkaa hﬁ?i c

shape. This t uppeg! docking clips 22 which protrude downward.

10 The adjusting screw 9 for the second stage of the
safety valve is also arranged adjustably in the upper
housing part 2.

The second level II is defined by a membrane plate 3
15 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
flexible material, in particular silicone, and 1is
relatively thin. It has centering holes 30 in its edge
20 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,
respectively. The lower sealing lips can be seen in
Figure 7. The membrane plate 3 comprises the air
25 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
is divided into two subsidiary areas, where a first
subsidiary area 32’ again forms a triangle, and the
30 second subsidiary area 32'’ is formed by the remaining
part of the membrane and thus has a trapezoid shape. A
first corner of the first subsidiary area 32’ coincides
with a corner of the air release membrane 32. An
opposite side of the first subsidiary area 32’ extends
35 parallel to an opposite side of the air release
membrane 32, and the two other sides of the triangle of
the first subsidiary area 32’ extend congruently with
respect to the sides of the triangle of the air release



is divided into two subsidiary areas, where a first subsidiary area 32
again forns a triangle, and the 30 second subsidiary area 32" is forned by
the remai ning part of the nenbrane and thus has a trapezoid shape. A first
corner of the first subsidiary area 32" coincides with a corner of the air
rel ease nenbrane 32. An opposite side of the first subsidiary area 32
extends 35 parallel to an opposite side »8 the air rel ease nenbrane 32, and
the two other sides of the triangle of the first subsidiary area 32' extend
congruent | y wnembresped2 t oThée tgiidagudan heirst agybeidiarlie anga rékease -

13 - menmbranes g2 oHae i ANANEE [HESkeBURE St AEY Fred S33085 BBI Ck
than the second Subsi lary area 32", as can be seen in Figures 7 and 8. 5
The connecti ngapi he3gees fior Fagurgsedr andy 8on the free corner of the first

subsidiary area 32'. As can also be seen fromFigures 7 and 8, it projects
upward at | east approxi mtely perpendicular to the plane of the nbrane and
is fixedly eoRREctCENESHIRY R ¥t g?‘ eléofofé‘e‘i‘hé%%&r%qéfa@ rr&‘r%pgﬁge% is
surrounded bycarhefrSiofsedld M ddtP sitbsildiaarExenespl atks Scanrabso benpri ses
t he vacuun1nenbran% 31, which is conge%ted to the gonnecting rod

seen from Figures 7 an , 1t projects upward at least

approximately perpendicular to the plane of the

membrane and is fixedly connected to the armature 80.

10 The air release membrane 32 is surrounded by a first

sealing lip 34.

The membrane plate 3 further comprises the vacuum
membrane 31, which is connected to the connecting rod

15 11. The connecting rod 11 can be formed integrally on
the wvacuum membrane 31 by material thickening and can
be composed of a two-component material. It can also be
produced separately, however, and be connected to the
membrane 31 during assembly. The vacuum membrane is

20 sealed off from the upper and middle housing parts 2, 4
by means of a second sealing lip 34°'.

The membrane plate 3 further comprises the second
membrane 35 of the safety valve. The latter, as can

25 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
sealing lip 34’’ that surrounds it.

30 The third level III is formed by the middle housing
part 4. Like the upper and lower housing parts 2, 6, it
is preferably made of a solid plastic material, for
example POM (polyoxymethylene). The middle housing part
4 is panel-shaped and has a plane upper face and a

35 plane lower face. On its side faces, it is provided
with upwardly and downwardly directed catches 40, 41,
respectively, the upper catches 40 engaging into the
upper locking clips 22 of the upper housing part 2, and



15 11. The connecting rod 11 can be fornmed integrally on the vacuum nenbrane
31 by material thickening and can be conposed of a two-conponent nmaterial.

It can al so be produced separately, however, and be connected to the
menbrane 31 during assenbly. The vacuum nenbrane is 20 sealed off fromthe
upper and m ddl e housing parts 2, 4 by neans of a second sealing lip 34'.
The menbrane plate 3 further conprises-tid second menbrane 35 of the safety
valve. The latter, as can 25 best be seen in Figure 7, has a v-shaped

openi ng t hat Viite risowemacat ches bétt ©NgAg1ids 0 eower ipekinfe cddps and

m ddl e housin S Ad rgl sea p thgt e rounds
it. 30 The thl%rog fevt(:aﬂ% #o@¥r %ﬂgl%] ?at he ér?‘l ddl e&é]%tﬂéél; nléifg?t . aLI ke the
f &

upper and | owe¥ %@IW%‘&erlQh Grel tin sapkemanbl Yitadé nESLiRD| asti ¢

material, for el Mo nkpywiidypene .3 The nmiddl e housing part 4 is
panel -shaped and has a pl ane upper face and a 35 plane lower face. On its

side faces, St is provided with upwardly and downwardly directed catches 40,
41, respecti veﬂ-w@ thedieey, C@u@m 4@tengngi ngot Hidm tdred upnfnh | @mallg clips
22 of the upp hou%l', art 2, and - 14 - the |ower catchﬁ?1 (ﬂoqgl ng
into | ower %@ %9C5+n9h89986£93h01?§en991b%ﬁ?nt6 18entEr "Pr? es 42
are al so presamuyﬂtng;hpare an anegferithedd hrébesseat Eormg lhhkeesraRiund t he
menbrane plate 3., S
membrane seat 43 for the vacuum membrane and thus
10 defines the pump chamber. A second of these recesses
forms a safety closure 46 of the first safety stage.
The chamber 44’, with the membrane seat 44 arranged
therein for the air release membrane 32, is also
present in the middle housing part 4. This seat 44 has
15 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.

The fourth level IV in turn comprises a flexible plate,

20 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
centering holes of the middle housing part 4 and of the
membrane plate 3.

25
The wvalve plate 5 comprises a first control flap 51,
which forms an inlet for the vacuum chamber. It further
comprises a second control flap 52, which forms an
outlet for the wvacuum chamber. Leading away from the

30 second control flap 52, there is a double sealing lip
53 which surrounds an upwardly open connecting channel
64 arranged in the lower housing part 6 and seals this
connecting channel 64 at the top.

35 The first membrane 55 of the safety wvalve is also
formed integrally in the valve plate 5. The latter also
comprises the first air release opening 54, which
ensures a connection between the air release membrane



Two recesses, closed at the bottomand with small |ateral connecting

openi ngs, are present in the mddle housing part 4. One of these recesses
forns the vacuum nenbrane seat 43 for the vacuum nenbrane and thus 10
defines the punp chanmber. A second of these recesses forns a safety closure
46 of the first safety stage. The chanber 44', with the nenbrane seat 44
arranged therein for the air release nmenbrsane 32, is also present in the

m ddl e housing part 4. This seat 44 has 15 a triangular shape in thjs
exanpl e. The stabbét and iz gerepdssdd, NrlAR{RICPEBLIRY, 6he WhitGeriHei ng
connected to 4Pe,akEyr alfagRe Al TBRbuSPng TRAOUS t h ThevelndMridudurn

conprises a flexiblre plate, 20 preferably of Silicone. It is, forned gy a
val ve plate 5elemeBteopfnibec¥alyei Ryafs & a¢ it 4R PTRELIRE rVHElt hese

ﬁent ering holgﬁpég la]gﬂdnﬁléwaal 5881eA wiibg. tt‘fztg grﬁalet}xem hfﬁl@:iﬁfethe ni ddl e
ousi ng part and o e nepbrane te 3. val ve pl at c rises a
first contrdl tFFap‘“B@‘,ﬁ%i%‘?ﬁf?o]er’ée nell'lorﬂsétnq mpa{lﬁ'ec‘ vieuu 'chgﬁ’gergﬂgt
further conpréesefeatseamdig®nvadvel Ip@ate?, s Wareh grasferaniyoupreduéed the
vacuum chanber; . Leadggahamﬁ% Ehongtgg 30 second control flap 52, there is a
doubl e seal i ng*FFR*s WehsGPPoutG5®4n upwardly open connecting channel 64
arranged in the | ower housing part 6 and seals this connecting channel 64 at
the top. 35 The fid. ep5.0 atety valve i : f d
integrally i njilﬁﬁe f'\r/la tv}{emgg\régg E¥5 % é{’ﬂ;%éer%gl soldg'%)errxgr%lélelg&ﬁﬁe p%{ﬁtsai r

rel ease optdi agds4thehiattarivents pagsnnéct i Thepet Vi peerts r cral ehee
menbrane - 1% - at. 44 a e ir e openis 1 IS
arranged int 8rwgae%wh§hs?%8&%§r%8%g0$héﬁﬁﬁ%i3?§Uaﬁgeﬁ%gé%%?ng?h§ %'valve
plate 5 are i hheyr gapr bei geuphethtoppae angdthewebyspaMgngonngstionseal t hem
relative to 5 the mddle and | ower housing parts 4, 6. Al the elenments of
the valve plate 5 _are preferably produced integrally with the latter. The
fifth | evel VIBEnpO%eEs howsingepahbusi A phewis 10 FAGuirge 4t tarbindRt part
7. These tyg Bﬁbi:ﬁe‘iar}?@ﬁsﬁé&tf@@e byriawsi 119! €igRFeONs partl, flsodhdss ghown
here, they can_be coupl ed to one another Db ["ug connections. -The | ower
housi ng part BlR&esR eﬂnqﬁﬁiﬁﬁa4%t%nﬂn¢%r§5dgngpﬁgﬂnﬁeFﬁﬁuﬁ?%% 9tew in
Figure 5. It gheo giagp capsaisighapded desiean, lbtringdenspde dorprogetbe base
of the punp assenbly. . T

y | ower | ocki i ps 60 project rd t he
si des, such t HRWafe 3toddi® SdRs 34C fgkﬂg ﬁgﬁdlg tﬁﬁ#ﬁ?ﬁ%ﬁtfi 8£n | ock
into them Cenher midd2e picusimy gaartaldsaar essrk tchtlad,so Penteeingpward
and can be,guj through the centeripg holes 30, 42, 50 .of the ane
late s, orot RERE, & D AT REPSEAL MR AEa, dfe Gt Wi R
centeri ng pi nsaantec gutigieidnhhrolugsh ridee genteasing haoles adk, t42, | Hdi oEdua
the membrane plate 3, of the middle housing part 4 and

of the wvalve plate 5. These centering pins and
centering holes make it easier to stack the individual
25 levels on one another and thus permit rapid assembly.

The lower housing part 6 further comprises a first
circular recess with central elevation, which forms an
inlet opening 62. A second circular recess forms an
30 outlet opening 63. This inlet opening 62 is connected
to the vacuum channel 69 extending in the inside of the
lower housing part 6. This channel 69 first passes
through the safety valve opening 68 which is likewise
designed as a trough and over which the safety membrane
35 55 of the first stage is arranged.

The connecting channel 64, open at the top and sealed
off by the sealing lip 53, extends in the lower housing



25 levels on one another and thus permt rapid assenbly. The | ower housing
part 6 further conprises a first circular recess with central elevation
which fornms an inlet opening 62. A second circular recess forns an 30 outl et
opening 63. This inlet opening 62 is connected to the vacuum channel 69
extending in the inside of the | ower housing part 6. This channel 69 first
passes through the safety val ve opening B which is |ikew se desi gned as a
trough and over which the safety menbrane 35 55 of the first stage is
arranged. - R&8rt partaml aepedsenintat othde Vihlesr operimg 683 - ThFais

connecting chagngbcB4nyS GRINRAL €64t G d heonRELPEd it M EheagRRpRNI &0r 67
present in the | ower housing part 6. 5 As can be seen in Figure 5, the

connecti ng chﬁﬁﬁ@ﬁse4oéﬁ§én9n63nP€%ﬁ8§§t1&tFH§hﬁ@Wﬁr6§°%ﬁFEH Pahthé -pl ugged
into the exhaust 71. The second air rel ease opening 67 | eads to a breast
shield attachrrent art 65, which_is connected to the breast _shield

attachment i# bg) §66R dBnFHINGS ot pERFi COPTRMHLEI I RARTIRE 0f4t he

punp. |If ml keﬁdsarmtfm éuﬁaugﬁedtltlaqmmrﬁet@smh@chheanurnte pheggedt er can
simply be flus

er Or the cl egnin i um bein ressed or
bl own in thr oﬁﬁﬁo e1§ Uﬁ‘p The aEfifieh gcé: a%itd ?%%?/f ?ﬁe purrp
again by way béatlbe ta rarblkease chdeiel alﬂ:aacrtdnetrtte pahaust, 7]thR11rguxe

Shows a part Bboibeielr 08! BRAVE LELR KRFCYRPEL-ZRLAAHE! BICRAr o2 AS can be
seen here, thé a |ng SCrew e sa y va esigned with a
round crosk0Osection but is screwed into a square thread opening 25. This
means that a syffi ciggt %glerﬁ;g i SiAb1&! bikh esurad i gures
10 to 12 show a seco % ﬁ%?ﬁ} rﬁ%#s ﬁ@%d?nent g???ers fron1§ﬁ%50ne
descri bed abo¥é mialkher another suctioned liquid gets into the pump,

the latter can simply be flushed with water or air, the

cleaning medium being pressed or blown in through the

15 beast pump attachment piece 70 and leaving the pump
again by way of the air release channel 72 and the
exhaust 71.

Figure 9 shows a partial view from above into the upper
20 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 is screwed into a square thread
opening 25. This means that a sufficient passage of air
is at all times ensured.
25
Figures 10 to 12 show a second embodiment. This
embodiment differs from the one described above in the
area of the air release valve. The other parts are of
the same design and are therefore not described again
30 here. In this example, the air release membrane 32 is
not triangular, but square. However, it can also be
hexagonal or octagonal or of any desired polygonal
shape. It has been found in practice, however, that the
square shape closes and opens more reliably compared to
35 the triangular shape. The air release membrane is once
again divided into thick and thin subsidiary areas 32',
32’’, the connecting pin 33 being arranged on the thin
subsidiary area 32’. The two subsidiary areas 32', 32'’



area of the air release valve. The other parts are of the sane design and
are therefore not described again 30 here. In this exanple, the air rel ease
menbrane 32 is not triangular, but square. However, it can al so be hexagonal
or octagonal or of any desired polygonal shape. It has been found in
practice, however, that the square shape cl oses and opens nore reliably
conpared to 35 the triangul ar shape. Theldaif rel ease nenbrane i s once again
divided into thick and thin subsidiary areas 32', 32", the connecting pin 33
bei ng arrangearen almo t hithstahtidilayy squres?' theheconmeatdng dbdny 33 eas

32', 32" - 1g 1ngr %x?ﬁgr&béﬁa@iféﬁt% aguar &f | PRe CRMCtLYs DRy bei ng
arranged on a long side of the thin subsidiary area 32' directed away from
the thick subdrefasy ardbrepred | awpy faRmohengbickeanbsd dirry cdF®r, but

S5 approxi mat ey m dway akongoy hing, | P8Rgel d@edir&NiRe Seebrngri apie 10. It
has al so been found that_the Iunctlonaglty iIs better ensured if the
connect i ng pi APPEOKAMBERAY| yidfaedasanghdkisielRRY| sdgde of28h&ahadiBer 44',

as is shown iBeEhguie ¥Figuldeveyer. mithendf QPEYH nBebii NEored Owhblki sghéhat i's
to say the air rel ease_nenbrane seat 44, is prejirggly trlanaular as before.

In this case, TPRELEBRALEEY NG i PeBReT s epPurEant ParfpEd 9 yPtler the
corner of theikritmgedasilhpl efcidned 5 dn guhe 18igdowmld f uat'her ognmboré ment  of
the air releasg éﬁlvewgcpordin . to _the inyventj.on. Th re?} of the ﬁﬁnp can
be designed tfiBPEBRE i ‘as3fest?i 8GYEbotW AAGYE ther e OPEVRSr shd%n again
here. The ndropehéage bpiiggi sbelow this, that is to say the air
release membrane seat 44, is preferably triangular as
before. In this case, the connecting pin 33 is
preferably arranged exactly over the corner of the
triangular hole 44.
15
Figure 13 shows a further embodiment of the air release
valve according to the invention. The rest of the pump
can be designed the same way as described above and is
therefore not shown again here. The air release body is
20 not a membrane here, but instead is formed by first and
second air release blocks 320, 321.

The first air release block 320 is fixedly connected to
the armature 80 of the 1lifting magnet 8. It is

25 connected to the second air release block 321 via a
first, soft spring element 322 and a retaining clip
323. The retaining clip 323 is secured, via a second,
harder spring element 324, on a base body 325
surrounding the air release body. The base body 325,

30 the first air release block 320, the retaining clip 323
and the two spring elements 322, 324 are preferably
made of plastic and are all designed together in one
piece.

35 The second air release block 321 has a first air
release channel 326, which can be closed by the first
air release block 320. The second air release block 321
closes a second air release channel 327, which is



20 not a nenbrane here, but instead is forned by first and second air

rel ease bl ocks 320, 321. The first air release block 320 is fixedly
connected to the armature 80 of the |ifting magnet 8. It is 25 connected to
the second air release block 321 via a first, soft spring elenent 322 and a
retaining clip 323. The retaining clip 323 is secured, via a second, harder
spring el ement 324, on a base body 325 siff rounding the air rel ease body. The
base body 325, 30 the first air release block 320, the retaining clip 323
and the two spnnRFedmie stbe2 vaouunr chnrsiel a§ldy nBbe oFePPRdt idtand are

al | designed topeidier dnan@ed Phe¢e hadp Ihgiepand Aibmeek@asehhoddhe321l has
a first air re] ease channel whi ch can be closed by the first air

rel ease bl ockEERE e LRERARE ahanReLa328 bl ock 321 cl oses a second air

rel ease channel 327, which is - 18 - connected to the vacuum channel 69.
The second air_re] ease channel_ 327_h a greater_ djameter t.than the . first air
rel ease chahmet 512%. agmaturee 84 of ugﬁesﬁ‘ GPSENS nknBPVe 1L t56w Fﬁlﬁ ed, the

soft spring esefenspd2Agnedrmetat3zml jeshe fthast aily reheafdrisitodd820 is
lifted at first, and t fir ai,r. releas hapnel, 326 .i s, fr ) Tt he
bt ur o 80 1S EITRPERFEnaR0” e TRIGAR T THERC n3P8 DOReIRdS Tty 10
despite the heeleasspchannelleng2é 324, freedbl &ft othef tannteEwrcofd dis

rel ease bl ock n fr t nd _.ai el 324,14 A
connectionis&%%ﬁ?%bgug?gg édqﬁgﬂl %ﬁﬁ%@anhéﬁF%}§ﬁg%§r§?g?gg§% %ﬁg%nel 326
and the vdduudtespipmetheghazdert spnimderelramanty 324, t he ablpume ikifteduced.

As an alternatpye fcddy adght i Lo éh%ﬁ%%ﬁé ngs Ofargdfft?nh%nt fﬁéée!’tﬂ{é"’
abut nent el ements can be provi ded WhT ch 1imt the travel of the first and
second spri nggecomd The¥ ereteasenchansednBadi- minccondectiipn dis thexelse body

is lifted suchrédigddi howt YdthiderPNtie £8@3tPAHlr Ofelb8sd! Chaph@AS&NPENI Ny,
with the result that |less force is_needed at the beginning of the |ifting

novement tharfBf ERe ¥AEUER £henpglefdnt ands thge LTRHeSSHRS ddtdrng to

]Ehe i nvenltlisarpﬁxhpLgfsor@cniééu .dSJA§E\é&I aéla@lgﬁ@tmels or ':)irli)r au'gdes_gw' deo rangi ng
unctionality within.a very_s space and can_.al so_be produce

i nexpensi vel yFihd SPEIRGS, E\SB zrgjs%?ﬁﬂp%‘?t 36 RIS E}QHFEQBF tH N i cati on

conpri ses al sean lbe Aprethaddf ehiohelaming thestetivel fMrhd rfipastt iamd ar a
rembr ane punp, § g5, §eggE ALi09 2

20 Therefore, in this embodiment too, the air release body
is lifted such that it at first only frees part of the
air release opening, with the result that less force is
needed at the beginning of the lifting movement than at
the end of the movement.

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

30

The disclosure of this application comprises also:

1. A method for operating a suction pump, in
particular a membrane pump for generating a

35 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
intervals and closes it sealingly again,



35 vacuum the suction punp having an air release valve with an air rel ease
body (32) which frees an air rel ease opening (44, 54, 67) at cyclical tine
intervals and closes it sealingly again, - 19 - characterized in that the
air release body (32) is |lifted in such a way that it at first only
partially frees the air rel ease opening (44, 54, 67). 5 2. The nethod as
mentioned in above item1, in which thel& r rel ease body (32) is at first
renoved fromthe air release o enln%1(44 54, 67) at an edge area. 10 3. The
met hod as ment i onedhanaciiesiigs ath the cdix heebhease ebedye (Bady1€32) is

at first removed atj g Pr NGl %fuct}heaal kval '%?a%% openi B¢ (44rse4, odl) 15
4. The nethod as nentioned in above item 1, n_which a first art of the air

rel ease body (32)HQ¥QﬂakLstr¢$$t§@Qlﬁ%ﬁdé?lﬁésﬁrQQQQHﬂ91; 44i r 5fal ease
channel, and a segend part of the air release body (32) is then lifted in
or der to free a second air 20 rel ease channel, the second air rel ease

channel ha?ing a greater dianeter than the first air rel ease channel, and
the two chanmel s t'l&id”lgn@tﬂmcégdméﬁtﬁzaﬁedn(ihh%lbov% Hcend }suclihomhnum), in

particular a nenbr e punmp fo ener vacu W.th_an air ase
valve, the air reIZﬁ%éP ?ﬁé%:&;@% g?%?r%feﬁggkbﬁgh rgmpygd §E°%B7),

air rel ease body (t3® ahrclredmsel ospen treg ai(k4r, el Base6Bpermtngai44dged, 30
67) sealingly, an actuating neans (8) for actuating the air rel ease body

(32), characterizedin that the air rel ease body (32) can be actuated in
such a wayOthat, upon opening of the valve, it at first frees only a partial

area of the oI SIHLlRANeQPED! Rl ddnedt ORI hehoal  eh fraes o

| ar ger partlal area or Ire air ease openin 4, 54, 67 - 20 -
6. The suction pu@@@xﬁlﬁnﬁ¢lﬁﬁ§ﬁ|bp®%00%2)téﬁ]ét fﬁrﬁﬁ|€ﬁmpﬁédaﬁﬁ Bel ease

body is an air r elmmr@{@ 432 readihd PGy t ey aidy F &3-pase menbrane

(32) has an edge area (32') at which it 5can’at fiTst be Temved fromthe
air rel ease

15 4. The method as mentioned in above item 1, in which
a first part of the air release body (32) is at
first lifted in order to free a first air release
channel, and a second part of the air release body
(32) is then lifted in order to free a second air

20 release channel, the second air release channel
having a greater diameter than the first air
release <channel, and the two channels being
connected to one another.

25 5. A suction pump, in particular a membrane pump for
generating a vacuum, with an air release valve,
the air release valve having an air release
opening (44, 54, 67), an air release body (32)
which can close the air release opening (44, 54,

30 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
in such a way that, upon opening of the valve, it
at first frees only a partial area of the air

35 release opening (44, 54, 67) and thereafter frees
a larger partial area or the entire air release
opening (44, 54, 67).



openi ng (44, 54, 67) upon opening of the valve. 7. The suction punp as
mentioned in above item®6, in which the actuating neans (8) is a lifting
magnet, 10 and the air release nenbrane (32) is connected to an arnature
(11) of the lifting nagnet (8) via a connecting pin (33), and the connecting
pin (33) is connected to the air release nenbrane (32) at this edge area
thereof. 15 8. The suction punp as nent@ned in above item 7, in which the
connecting pin is arranged over a corner of the air rel ease opening. 20

9. The sucti of -punFhes SHEHtIGhRUTR ABolentieped, ith afgeh tF"cennéting pin

(33) is formed inkearcd | ¥nen bhe ai-e1égkeassodpnirainar 3dkir relélselhe
suction punp as nentioned in one of above 25itens 7 through 9,ehn whi ch the
connecting pin (3PeMErans an@e?tr} apfki nt el Yhbet peFBfcuPEF t 5eLRESE

rel ease nenbrane mdkbrane {d2) Thassuet iedgduapeas (Fent)i eiedwhichngtof above

30 itens 6_through 10, in which the air rel ease memjrane (.32) _is _nmade of a
plastic, iR parti &ar g{rﬁgon&a rem‘i‘ﬁe.gﬂér%g%hc?n &(:H"p ggiﬁgﬁﬁ oned in
one of above 35 i topemimg hi4agls4l,1,67)n udore logdrei ey rofr edleasalwenbr ane (32)
has at | east one corner, and the edge area (32') conprises at |east one of

the at |east one corner. - 21 - 13. The suction punp as nentioned in one of
above itens &.t hr dligh shistion whimp &he ment iosledasian raddrentt€B2F, hds a

pol ygonal basic sRgpey ihoRAULLAY A feslals) Oist Ll 20gY3G Raghecshape.

10 and the air release membrane (32) is connected to
an armature (11) of the lifting magnet (8) via a
connecting pin (33), and the connecting pin (33)
is connected to the air release membrane (32) at
this edge area thereof.

15

8. The suction pump as mentioned in above item 7, in

which the connecting pin is arranged over a corner
of the air release opening.

20 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).

10. The suction pump as mentioned in one of above
25 items 7 through 9, in which the connecting pin
(33) 1is arranged approximately perpendicular to

the air release membrane (32).

11. The suction pump as mentioned in one of above
30 items 6 through 10, in which the air release
membrane (32) is made of a plastic, in particular

of silicone.

12. The suction pump as mentioned in one of above
35 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
least one corner.



14 The suction punp as nentioned in one of above itens 6 through 13, in
which the air release nenbrane (32) has a first partial area (32') with 10
a lesser thickness and a second partial area (32") with a greater thickness,
and in which the edge area is arranged in the first partial area (32'). 15
15. The suction punp as nentioned in abqve itens 13 and 14, in which the air
rel ease nmenbrane (32) has a square basi 1sﬁape, in which the two parti al
areas (32', 32") each have a square basic shape, and in which the connecting
pin (33) is arranged 20 on a long side of the thinner partial area (32')
directed away3f.r omhiehestibtdckar panpi &s ameatided The swrei @f pabpves
mentioned i n above i 5, | Lch e Long si h and in
whi ch t he connectﬁ%&k%yh%(sg?ng grrg%gedh?n‘%ﬁgﬂarégﬁhfgﬁﬁ?sgggﬁggs on the
thin partial areamed®ranel7.(3Phe bastian pekygerakemdsited sh@Péne 8P above
30 items Sgthrough16; i 4hiLRdlefidr 14 iearfi1Re Yt d Shaped, 67) has a
pol ygonal 8a5|c shape, 1 n particular a square-or triangul ar basic shape. 18.
The suction punp as nmentioned in one of above 35itens 6 through 17, in which
the air rel eage MyHy aggct3dh | puspPHRNWedltlivnRld@nen on&?2 of Pabbieul ar
with an air release valve as_nentioned in, one of above itens 6 through 18,
in which the air rAdie8se byaFRECHEE ah3ai rif ol W el afdX(33F1€386 i n

which this air rehRagaafRTO[BNE 132) a FidRd PpaACIHIM pedr aBe’ { 3k)ithsed to

generate the vacuum gre designed.integrally in the faormof @ conmon _nenbrane
plate (3)1%o0. Thé sdEassT p&h}cﬁl t B8ed 3 n 556 | PEMEESL | RF®F0 whi ch
a part of this nment@2ang pritle &3yreatdesitieknessy safetin mehbehnehe35) of a

safety valve. 2L e SYeLlon PUIp, a5, L8NG 0Nl | B59tNeLall: 8PO%Fea

(327) .

15 15. The suction pump as mentioned in above items 13
and 14, in which the air release membrane (32) has
a square basic shape, in which the two partial
areas (32’, 32’’) each have a square basic shape,
and in which the connecting pin (33) is arranged

20 on a long side of the thinner partial area (32')
directed away from the thicker partial area
(3277).

16. The suction pump as mentioned in above item 15, in
25 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').

17. The suction pump as mentioned in one of above
30 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.

18. The suction pump as mentioned in one of above
35 items 6 through 17, in which the air release

membrane (32) is substantially plane.

19. The suction pump with an air release valve, in



15 itens 15 and 20, in which the punp conprises an upper housing part (2)
which receives a lifting magnet (8) for actuating the air rel ease nenbrane
(32) and receives an electric nmotor (1) for actuating the vacuum nmenbrane
(31), a mddle 20 housing part (4) with an air rel ease nenbrane seat (44)
which is provided for the air rel ease nenbrane (32) and whi ch surrounds an
air release opening, and with a vacuum 2@nbrane seat (43) for the vacuum
menbrane (31), and a | ower housing part 25 (6) for formng a vacuum channel
(69) between air mpemdsallegerivih (a8, a3z, wheased EWlvel @ Bgasirgeds2, 51,

43') of the vacuumyeghiage gelve(43emd he PRFBLEAC 1Y 2l (FhibRI Raear ranged
bet ween the upper and m ddl e housing parts (2, 4), and a valve _30 plate (5)

bei ng arranged betdiden reA€ameddValifd Paferdahoishing HeHORSe 4MegPragse The
suction punp as memd)oneghd niabeuecht @Rizl.aim Wi &dsé hpenBrigepl (@@ (5) and
the nenbrane plate 35(3) are substantially plane. _- 23 - the ne ane plate
(3) are made of a Phsti VAGUHIhRENRLRR? dP i | FEhe F4IeRFEAL R c punp
as nentioned i n oR&Afunfbave dedilgied Sihbegughly3.ircopei Fioigh adf exhaust

(71) and, optionally, a vacyum attachnent_(70) and an air rel ease attachnent
(72) which protru&’éy%“éﬁﬁ‘&ﬂiﬁr& H?lcﬁfs‘?n{f)o‘f the punp. 10 25. The suction
punp as nentioned in above itens 21 and 24, in which an exhaust attachnent
(66) is for in rally on the | ower housing.part_{6) an an ,be .connect ed
L6 T he” exhaudd (7 B8 Rk BG4S BRRbhoate AehnekpvBart Sl 14308 The
suction pa®p as nevtiadned i parte obf abbhesi t memb2anehr plighe25,(3)n visi ch t he

| ower, mddle andégﬂﬁ%ﬁ“QPuagngaﬁ%%&%t%g’Q%WbﬁénganCHﬂ pgggggdsgggﬁ er so

as to forma clos sihg asse € suctl'on punp as menti oned
in above item 26, valwehi ch the housing assenbly is substantially watertight
and can be flushed through via a breast punp attachment (70) to the exhaust
(71) and the 25air rel ease opening (72). 28. A suction punp with a safety
val ve, in pardliculTe asegeipBnPpiPp a8 Mentioned i oithgr apbvebovers 19

through 2945 in whighhdesalgldy ¥@l venhashfch the pump comprises an

upper housing part (2) which receives a 1lifting

magnet (8) for actuating the air release membrane

(32) and receives an electric motor (1) for

actuating the wvacuum membrane (31), a middle

20 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

opening, and with a wvacuum membrane seat (43) for

the vacuum membrane (31), and a lower housing part

25 (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),

the membrane plate (3) being arranged between the

upper and middle housing parts (2, 4), and a valve

30 plate (5) being arranged between the middle and
lower housing parts (4, 6).

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

23. The suction pump as mentioned in either of above
items 21 and 22, in which the valve plate (5) and



30 first step (55, 46) which opens at a first underpressure, and a second
step (35, 9) which opens at a second underpressure, the first underpressure
bei ng quantitatively |lower than the second. 35 29. The suction punp as
mentioned in above item5, in which the air rel ease body has first and
second subsidiary bodies (320, 321), the first subsidiary - 24 - body (320)
bei ng connected to an armature (80) of &3lifting magnet (8), and the second
subsidiary body (321) being connected to the first subsidifr pbody .(320) via
a first spring el &hentmegmizrgne gpdate t(3d fxOMBRIGLSEdiI%rD %%H&C(sé ) havi ng

a first air rel easprdhianmner 2 &®i1wHgsHe .can be cl osed by the first
subsidi ary body (320), the second subsidiary body (321) closing a second air

rel ease channel (327), and the second air rel ease channel 10(327) having a

greater di ameier i shetfiohstpanp rad eavatdonedel ia326e of 2abovki st of
reference signs pu unit 5 Vair release unit.safety unit fii rst
| evel |1second | eve®™D IIY?E?%E?e&%? comprising “an’ exhaust (71)

and, optionally, a vacuum attachment (70) and an
air release attachment (72) which protrude from an

outer housing of the pump.

10 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)
and can be connected to the exhaust (71) formed
integrally on an attachment part (7).
15
26. The suction pump as mentioned in one of above
items 21 through 25, in which the lower, middle
and upper housing parts (2, 4, 6) can be plugged
together so as to form a closed housing assembly.
20
27. The suction pump as mentioned in above item 26, in
which the housing assembly is substantially
watertight and can be flushed through via a breast
pump attachment (70) to the exhaust (71) and the
25 air release opening (72).

28. A suction pump with a safety valve, in particular
a suction pump as mentioned in one of above items
19 through 27, in which the safety wvalve has a
30 first step (55, 46) which opens at a first
underpressure, and a second step (35, 9) which
opens at a second wunderpressure, the first
underpressure being quantitatively lower than the
second.
35
29. The suction pump as mentioned in above item 5, in
which the air release body has first and second
subsidiary bodies (320, 321), the first subsidiary



| Vifourth level Vfifth level 1lnotor 15 10drive shaft l1llconnecting rod 12bal
bearing 13eccentric with counterwei ght 20 2upper housing part 20notor plate
21f asteni ng screws 22upper |ocking clip 23connecting rod chanber 25 24magnet
chanmber 25t hread openi ng 3nmenbrane plate 30centering hole 30 3lvacuum
menbr ane 32air rel ease nenbrane
- 24 -
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 first spring element (322), and
5 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) closing a second air release
channel (327), and the second air release channel
10 (327) having a greater diameter than the first air
release channel (326).



32'first subsidiary area 32"second subsidiary area 33connecting pin 35
34first sealing lip 34'second sealing lip 34"third sealing |ip 35second
menbrane of the safety valve - 26 - 320first air rel ease bl ock 321second
air release block 322first spring elenment 323retaining clip 5 324second
spring el enent 325base body 326first air rel ease channel 327second air

rel ease channel 10 4ni ddl e housi ng part 25 -

List of reference signs

P pump unit
5V air release unit
S safety unit
I first level
I1 second level
10 III third level
Iv fourth level
v fifth level
1 motor
15 10 drive shaft
11 connecting rod
12 ball bearing
13 eccentric with counterweight
20 2 upper housing part
20 motor plate
21 fastening screws
22 upper locking clip
23 connecting rod chamber
25 24 magnet chamber
25 thread opening
3 membrane plate
30 centering hole
30 31 vacuum membrane
32 air release membrane
327 first subsidiary area
327! second subsidiary area
33 connecting pin
35 34 first sealing lip
34’ second sealing lip
347 third sealing lip

35 second membrane of the safety wvalve



40upper catches 41l ower catches 42centering hol e 43vacuum nmenbrane seat 15
43' punp chanber openi ng 44air rel ease nenbrane seat 44' chanber 44"side wal l
45air rel ease attachnment 20 46safety valve closure of first stage 46'latera
openi ng 5val ve plate 50centering hole 25 51first control flap 52second
control flap 53sealing Iip for connecting channel 54first air rel ease
openi ng 55first nenbrane of the safety & ve

320 first air release block
321 second air release block
322 first spring element
323 retaining clip
5 324 second spring element
325 base body
326 first air release channel
327 second air release channel
10 4 middle housing part
40 upper catches
41 lower catches
42 centering hole
43 vacuum membrane seat
15 43’ pump chamber opening
44 air release membrane seat
44’ chamber
44"’ side wall
45 air release attachment
20 46 safety valve closure of first stage
46’ lateral opening
5 valve plate
50 centering hole
25 51 first control flap
52 second control flap
53 sealing lip for connecting channel
54 first air release opening
55 first membrane of the safety valve
30
6 lower housing part
60 lower locking clip
61 connecting pin
62 inlet opening
35 63 outlet opening
64 connecting channel
65 breast shield attachment part

66 exhaust attachment



30 6l ower housing part 60l ower |ocking clip 6lconnecting pin 62inlet opening
35 63out| et openi ng 64connecting channel 65breast shield attachnment part
66exhaust attachnent - 27 - 67second air rel ease opening 68safety val ve
chanber 69vacuum channel 5 7attachnent part 70breast punp attachnment piece
7lexhaust 72air rel ease channel

- 27 -
67 second air release opening
68 safety valve chamber
69 vacuum channel
5 7 attachment part
70 breast pump attachment piece
71 exhaust
72 air release channel
73 spacers
10
8 lifting magnet
80 armature

9 adjusting screw



73spacers 10 8lifting nmagnet 80armature 9adjusting screw - 28 -
Patent Clains 1. A suction punp with an air rel ease valve, wherein
the 5 air release valve has an air rel ease opening and an air rel ease
menbrane which closes the air rel ease opening -and wherein this air

rel ease nenbrane and a vacuum nenbrane. used to generate the vacuum
are designed integrally in the formof a comon nenbrane 10plate. 2.
The suction punp as clained in claim2,gin which a part of this
menbrane plate is designed as a safety nenbrane of a safety valve. 15
3. The suction punp as clained irbé&&ﬁ?&12§m§|ai”5 liar 2, in which

t he punp conprises an upper housing par Ich receives a lifting
magnet for actuating the air rel ease nenbrane and receives an

el ectric motor for 20 actuating the vacuum nenbrane, a mddle
housing part with an air rel ease nenbrane seat which is provided for
the air rel easelmenthr SHECIAIIPWRE CALR AT GiMdeIgASRIRIFRY &R8EcigpERR NG,
and with a vacuum nexipr aeksseavalwer hhheavagihumeleady apeni@ncnd bkower

housing part for 25 f0r Hegadt RGHYMRLNAIRE! distyeemdi 4if eLarase

openi ng and an inlet_open of . the vacuum.,nenbrane seat, the
nenbrane pl ate bei né’pgt?'{r%%gggﬁ E')'}é?rv\eé'gn%ﬁhse UFpér HiTT W%ageh%%i%g
parts, and a val ve PPSFE bBFTRF2ERr A7§8d Bet FEEH2Ehe CHE dAPEWEhd 2Fdwer

housi ng parts. designed integrally in the form of a common membrane
10 plate.

2. The suction pump as claimed in claim 1, in which a
part of this membrane plate is designed as a safety
membrane of a safety valve. ‘

15
3. The suction pump as claimed in either qf claims 1. or

2, in which the pump comprises an upper housing part
which receives a lifting ma.:gnel: for actuating the aix
release membrane and receives an electric motor for
20 - actuating the vacuum membrane, a middle housing part
with an air release membrane seat which is provided
for the air release membrane and which surrounds an
air release opening, and with a vacuum membrane seat
for the wvacuum membrane, and a lower housing part for
25 forming a wvacuum channel between air release opening
and an inlet opening of the vacuum membrane seat, the
mewmbrane plate being arranged between the upper and
middle lhousing parts, and a wvalve plate being
arranged between the middle and lower housing parts.

30
4, The suction pump as claimed in claim 3, in which the
valve plate and the membrane plate are substantially
plane.
35 5.. The suction pump as claimed in either of claims 3 and

4, in which the wvalve plate and the membrane plate
are made of a plastic, in particular of silicone.



30 4. The suction bunmp as clained in claim3, in which the valve

pl ate and the nenbrane plate are substantially plane. 35 5.. The
suction punp as clained in either of clains 3 and 4, in which the

val ve plate and the nenbrane plate are nade of a plastic, in
particular of silicone. - 29 - 6. The suction punp as clainmed in one
of claims 1 through 5, conprising an exhaust and, optionally, a
vacuum attachnment and an air rel ease attachnment which 5protrude from
an outer housing of the punp. 7. The “s@ctTon punp as clainmed in
claims 3 and 6, -in which an exhaust attachment is forned .integrally
on the | ower-housing part and can be connected to the 10exhaust

formed integral ky omnhan @k&@@ﬁ] NMeidp Pa&t c18imelneiSUBhHd OBE PWIRImS 1

clained in one of (izlh% tryogggﬂl]l e%’ﬂema%gttg’%' oaéﬁgommi dlg and

upper housi ng parts can [ 'SO_as ¢l osed
housi ng assembly. 9VagHem satﬂ:éf‘? 38 #HaiTheePYen 2EEANTPRE Y CWM ch
t he housi ng &ssenbl wrpsrtsi;bértamanacbdtyrmp-nggm thnadwpan be fl ushed
through via a breast punp attachnent to 20t he exhaust and the air

I 10 h d 1
rel ease openi ngy. 10Iheystichl QlaPUlD Afsiba! IRAciN1@Ng dhackal gy 1

eas rane. has an e area at
can at first be rerrﬂ’ é‘ff‘f?'brﬁ’g’ﬁui‘fra'?té‘%’&eé’é 2%0%8 155y - ’15‘;58?11‘3&\3@n?ﬂg of

t he val ve. the lowex housing part and can be connected to the
10 exhaust formed integrally on an attachment parkt.
8. The suction pump as claimed in one of claims 3

through 7, in which the lower, middle :-and upper
housing parts can be plugged together s¢ as to form a
15 closed housing assembly.

8. The suction pump as claimed in claim 8, in which the
housing assembly is substantially watertight and can
be flushed through via a breast pump attachment to

20 the exhaust and the air release opening.

10, The suction pump as claimed in one of ¢laims 1 to 9,
in which the air release membrane has an edge area at
which it can at first be removed from an air release

25 opening upon opening of the valve,

11. The suction pump as c¢laimed in claim 10, in which the
actuating means is a 1lifting wmagnet, and the air
release membrane is connected to an armature of the

30 lifting magnet via a “~comnecting pin, and the
connecting pin is connected to the air release
membrane at this edge area thereof.

12. The suction pump as claimed in claim 11, in which the
35 connecting pin is arranged over a corner of the air
release opening,



11. The suction punp as claimed in claim 10, in which the actuating
means is a lifting magnet, and the air rel ease nmenbrane is connected
to an armature of the 30 |lifting magnet via a 'connecting pin, and
the connecting pin is connected to the air rel ease nenbrane at this
edge area thereof. 12. The suction punp as clainmed in claim1l, in
whi ch the 35connecting pin is arranged over a corner of the air

rel ease opening. - 30 - 13. The suction punp as claimed in claim11,
in which the connecting pin is forned i3gtegrally on the air rel ease
menbrane. . 5 14. The suction punp as clained In one of clains 11

through 13, injuhi chhe! BECARNEGH A Pldinks H@Q%Qﬁép% Qs BB §leY
perpendi cul ar to the ai rtrel ease rmnbéoane. 10 15. :I.} e suctlon Eg%rrp as
claimed in one of .FVAFRE"F (RtDudh 1P FR WHICER T HE of? rePed
menbrane has a firstelpase i"elb%¥nea with a | esser thickness and a
second partial area with a greater thickness, and in which-the edge

area is arr anged, i mHehesokist Pakdi 86 128RA- in one of claims 11
: through 13, in which the connecting pin is arranged
approximately pexpendicular to the air release

membrane.

10 13, The suction pump as claimed in one of -rclaims 1
through 14, in which the air’ release membrane has a
first partial area with a lesser thickness and a
second partial area with a greater thickness, and in
which the edyge area ia arranged in the first partial
15 area.





