- 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
applications. However, they can preferably be used in breast punp devices
for punping off breast mlk, or as drainage punps for suctioning off body
fluids. 15 There are suction punps in ¢l ased systens which at all tines
nove the sane air within the punp chanber. However, open punp systens are
al so known with an air rsﬂdn&ﬁn\gumgewﬁﬂhﬂacxufémgowﬁhad cyclically via an
el ectromagnet. 20 The requirenents placed on these suction punps, in
particul ar when they are used as breast punps, are quite high. They shoul d
be as powerful as possible but, FechnécsdmEieilde, relatively small.
Particularly 25 in their use as breast punps, they should be able to
operate wi th m ni mum mai nt enance and shoul d be easy to clean. Sunmary of
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i nacti vat ed g§£ ?%u?ggg?%fggrg?cg %?pfﬁ%ﬁé¥et gtﬁﬁgﬁﬂgeggégﬂcﬁéd into the
punp and has 35 accunul ated there. This object is achieved by a suction
punp having the features of patent ehbio® hrt 2-

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, in
particular when they are used as breast pumps, 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.



The suction punp according to the invention has a safety valve with a first
stage which opens at a first underpressure, and with a second stage which
opens at a 5 second underpressure. The first underpressure is

guantitatively lower than the second. This two-stage design of the safety
val ve ensures that mlk cannot get as far as the second stage. Since the

10 first stage opens even in the event of2 @ very slight deviation fromthe

i deal underpressure, it will still open, in the event of clogging, when the
underpressure is at a higher level, that is to say in an emergency
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therefore red§€E°PHe %%ﬁ?¥% %.?%Iat&@@l nEﬁB?F ti Eﬂﬁfggﬁ4unn 00 nuch
force. The puqnaﬁtd@bduwglyolbherZEhamveME @eciondsui table for a wide variety
of applications. It is suitable in particular as a breast punp for

suctioning off breast mlk and as a drainage punp for suctioning off body
fluids. The pOipsasserHdtagecdes dymgof othke safedt imlves eusundsethat
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punp cycles. In this preferre n alr ease bod
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

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



closes an air release opening of the air release valve, is at first only
partially lifted. In this way, a smaller force is needed than if the whol e
air release opening is freed in a single step. 5 The neans for actuating,
in particular for lifting, the air release body can therefore be |ess
powerful and can thus be nmade smaller. If an el ectromagnet is used as such
a means, a relatively |ow power type can 3be used. 10 The reason is that,

when pulling up or lifting the air release hod the e romagnet can at
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openi ng can bepéndﬁgr&bafreeaylhaageln§messEapures a rapld cancel | ati on of
t he underprgssure and, therefore, the desired functionality of the punp. 20
The punp easily reaches 120 cycles per mnute. However, it can also operate
optimal |y at @heymeensatferofaciiatdnguy direpaperiorlan eforrhbi £ irg, c'?bﬁe rate
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force than it does at the end of the movement. This
initially available lower force, however, is sufficient
to free a relatively small opening. It is therefore

15 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,
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.



The air rel ease opening is preferably polygonal, in particular square or
triangular. The nenbrane too is preferably polygonal, preferably square or
triangular. - 4 To permt easier lifting of the menbrane, a connecting pin
can be secured to it or integrally forned on it, and this connecting pinis
connected to an armature of 5 the lifting nagnet This connecting pinis
preferably situated in the edge area of 4he nmenbrane that covers the air
rel ease openi ng. However, the nmenbrane can also be designed with a raised
flange, in which case the connecting pin is not arranged over the air

release 10 ORQNigbit é§§i@§d193tihgsoﬁwﬁﬁ§1ﬁémﬁﬁﬁnleatbennean&nglng pi n
is designed so.,as to be novable _relative to,the %S|ble to

overcome anyPifodtRR i BR- |§99ﬂ4ﬁ9cﬁ°a§§édﬁTylpEFgF§g?YoléFaﬁ%%s 1% Errors
in the angl e ehd il ectninsdgney pan alsso;dmecnymamaamdarﬁaodreeafl ts

hi d t whi ch d LI
el cace monfr S8 nbUErbFS S PRODETe S SinFeRneRs tAARar of SJpRerkrabidt &1
t hi ckeni ng ofsﬂnmaUHdN1mJthbaadgﬂfaxnanbfZ&Ha|Mémh£&neItheanCDNeI@rned
thereon in a @ ‘3&{“¥£T£ase*$ f%g 'ﬁb ééPp'FhS”R§ﬂ5E§HE chiie agls@sticity
n 0 e |

of the naterla he "connec |ceé | novabl e about
its point of &te addakghed25vith aaotmsgitbcﬁdlaneﬁb imewhiichy ef23 e thedy has

a first subsidipldcdiofy god & secand Tinéhgéa \p-ﬁdythé‘ fA{St rejuligledi ary

body cl oses the air e openi ng on since 1t has an air
rel ease cha@n&pearHinch buly cqistead cQJhrfé’tJtS cﬁufﬁﬁsinﬁ ¥8+ rel ease opening to
30 the outside. This first subsidiary body including the air release

channel can be closed by a second , subsidiary body. Wien air is relﬁgsed
only the firstIf the connecting pin is designed so as to be movab

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



subsidiary body is at first lifted, or distanced from the air rel ease
channel , such that only part of the air 35 rel ease opening is freed. The
second subsidiary body can then also be distanced fromit, such that the
whole air release opening is now freed. In this second stage, the second
subsidiary body can preferably be actuated - 5 jointly with the first
subsi di ary body. Conpared to this enbodi nent, the first enbodi nent
mentioned, with the air rel ease nenbrane that can be 5 actuated in an edge
area, has thejedngdvayd thhahe f igmdysabsiddlaryghasess and thus, particularly
when used in a breast punp, ensures there is no | eakage of the punped-off
ml k. 10 A further advantage of the abovenentioned enbodi nents, ..

particul arly &£ompag&dds the ks orenpRAHI®RE anethes LiREE n8m§BPFW§§tare
needed, and thRoAURRIG,0f witRdittHeduad r Pl 2alsequhémtr £t thatefede be
reduced. Since no spring has tqQ be fitted, the work.involved in 15
assenbl i ng Ph&SFHA%S% %ﬂqsd’nr c8098d.258%yr ePBPr et&“eenﬁgaﬁﬂgﬁgehatshal‘%el&bj ect
to create a sWhirds Pleakiddittness badputhusqQoaidryi@asladsy | yhas usesisi bl e.
20 Thi s suctiaqn pun‘g has _an air release valve with an gir rel egge nbr ane,
and this air rd) eds8 REffr AR dSBSULEE uHERS bt AnBOusERRaTGeRbr 58 the
vacuum are desinpeettdffi egilk.ly in the formof a common nenbrane 25 plate
Arranging the air release val ve and the vacuum nmenbrane on the sane plate
means that these elenents are |l ess expensive to produce and are easier to
assenbl e. 30 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



In a preferred enbodi ment, the punp conprises an upper housing part, a
m ddl e housing part and a | ower housing part, wth a nenbrane plate and a
val ve plate being arranged between the housing parts. This division neans
35 that several elenents can be formed on the sane structural part. In
particul ar, the vacuum nenbrane needed to generate the underpressure, and
the air release nmenbrane needed to rapirdfy-cancel the - 6 underpressure,
can be forned integrally on the sane structural part. Control flaps and
valve flaps camogrRyessiter neal nbegri@mmedn iategradd Yst Pctdial %ﬂ'\ﬁ[

El ectric not org@nfh il ot rpumonetos@rober 5assr 4di valhe Elapsechausilay part.
By dividing the punp into several _ levels, preferably fi v%&#e el s, _the

nunber of i nd%i dRHMShr INtCIF L F e@iced t SO MTHYE i'ng to
give up the crTdE¢ily mbtdheapdnelagssevhagnetThiam rod satyreédineshehe
outer dinmensions of the,punp 10 assenbl.y,. hut also mnimz t roducti on
and assenmblPy $9% sho}ﬂksf"ﬁgt tP@rrqii‘dngt éidéi léﬁr{gni léﬁﬁné)ﬁﬁ?" & (l:gt?]%t % %é%r%(rjli with
several |evel deéweldat tphefrrmgbloan dvel eahedeby, 15tke nplranibearshi mf

wi t hout having, t o. be. di n d into,its indiv{dual : jal, f the
exhaust | eadi %gn&t%lqlﬁaelsgg? %}zge,ca{]n% IS?SO?Irgée&lfidsedne{(gged‘i.D a@%@ﬁm@boy&éﬂ%tg used
in the prior drdving absoghvei up ttiet drempbseity sofkebei puopt ke gemid vand al so
to attenuate ngise 30 HRYEYSeu ey dRk Gt PAERhDIORE BETRENGUANI O
give rise to unpleasant odor. I's modul ar” construction can also be Used in
a punp thdt0 doesemty havbuthe almwenpanivasgsai rthe| epsedygrien 2mnd
according to tggééﬂyfyné@@hsFurther advant ageous enbodi nents are set forth
in the

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



attached patent clainms. 30 Brief description of the drawi ngs The subj ect
matter of the invention is explained below on the basis of preferred
illustrative enbodiments 35 depicted in the attached draw ngs, in which:
Figure 1 shows a perspective view of the suction punp according to the
invention without outer - 7 - housing; Figure 2 shows a view of the suction
punp according to Figure 1 from bel ow,-57F gure 3 shows a | ongitudina
section through the suction punp according to Figure 1; Figure 4 shows an
expl oded view of the sudidusinaunp 10 according to Figure 1; Figure 5 shows
a perspective view of a |lower housing part of the suction punp according to
Figure 1; 15 Figure 6 shows a view of a nmenbrane plate of the_,suction punp
according to Figure 2 f shawsaroetew T g eSTCEhesPEMPoRGFPEEEAD tect i on
through the nenbrane pl@EtgRCCOrfAIdM Bed dw;gure 6; Figure 8 shows an

enl arged detail of the nenbrane 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 vi ew ofigureersdr gowd ate ofohdittud@dnslict sest ponp aheoughngthe a

second enbodi nent . . .
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



from above; Figure 11 shows a |ongitudinal section through the nenbrane

pl ate according to Figure 10; 35 Figure 12 shows an enlarged detail of the
menbrane plate according to Figure 11, and - 8 Figure 13 shows a

| ongi tudi nal section through an air release unit according to the invention
ina third enbodinent. 5 Enbodinents of the invention Figure 1 shows a
suction punp according to the invention,8such as is suitable in particular
for a breast punp device for punping of f human breast mlk. 10 Fbmever t he
punp is al so §&9ﬂﬁﬁe§3(ﬁhqwﬁeﬁ L itadingds | sesFieRafhiroudt Mt aididge
punps for - suct | oni ng offeleate M dacEokilinge tactu mﬁ@nﬂ'ﬁéﬁnﬁhya s

shown. This assenbly 15 i S ﬂ % arranged I'n an outer housing. The figure
does not show this outert ?ﬁ; He' el ectronics needed for actuating

t he punp, or any energy storage rreans for exanple an accunul ator or
battery. 20 _The punp has an trenel lo SHSGIAS One of its |argest
el ements is-an el ectric not ﬁi’fﬁﬂe% orgzatgh m}u%lpéér ousing part 2, a

m ddl e housing part 4 and a |ower housing part 6, which can be plugged

together. An _at hment rt 7 is ROV wh on 25

part of these Pﬁicé}grlceng gargsogrs, &s ?As C?Chcy sé%ﬂ% 58?8k3pﬁg gg oﬁt{}% t hem

On the attachrrhnterpa'mnﬂ sutdy eass 8¢ |sHdtalvie mneapartsnuéau afemciment

pi ece 70 on c cty u 3 a broﬁsth@n £l d gggtbq.nﬂllygged

The attachnment par{t Bﬁﬁgotdceg%p%el gg%raﬁuﬁgﬁ 71. T%s e>l€haust 71 al so
10 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

15 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.

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.



| eads out of the outer housing. An air release channel 72, also protruding
fromthe outer housing, and spacer elenents 73 are also present. The spacer
el enents 73 35 brace the punp assenbly in relation to an outer housing in
such a way that vibrations cannot be transmtted and a sufficient sound
insulation is ensured. - 9 It will be seen fromFigure 2 how the individual
attachnments 70, 71, 72 are connected vi-ad ndi vidual channels to the

i ndi vidual areas of the punp. 5 The |ongitudinal section showg,in i gure 3
through the Banpwihdw kgt heRen ndixem 1 Flgw®s LhaboWhetBanp?! ﬁégbgP@ its

conpact desi ggtthsnhfe¥kded;ont o7t hree chear Idbmfacaiemgwlahabh@lwmanon
areas: a punp unit P, an air rel'ease un|t ran ed between these, a

safety 10 uni channeps §or kheyipddrignal p&ﬁﬁaéa %bé een from an
overview of Figures 3 and 4. The punp unlt P conprlses a vacuum menbr ane 31
and inlet and outlet control. flaps, 51, 52 whi.ch 1 t nl et
and outl et dp&hend® qé?%%ﬁi%ﬁ QR pERgYR haﬂbgFg Sh?% gug%rga e a
connection bepuegn aopumthdiwmﬁftdts 1B s lows Ctriuat Cﬂ:ﬂaelnphmﬁQ dekpitecuum
menbrane 31 LS connecte a.drive,shaf.t 1 f el 1l via a
connecti ng ro& Fi1, CEHBSFIHQ Pdg8 1lefogl¥6 §an%?go gﬁ%%é g??%g?yand
eccentric 13 dﬂ@t1hguusamblaﬁfuﬂnsn¢nnareas i & qeumppeuhiftt & sar Rdwer ed
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or punp curve ™t at can be free via a contro stem 25 The air
rel ease unitp Vna@m&l i aﬂtl%ucrtu@ eafs et el pemp viam beski ber epeBsETRBNDr ane

32, and an air g}v%qa&e“p%%mﬂ%u\gysc@ Gy be closed tightly by the latter

and

The pump unit P comprises a vacuum membrane 31 and
inlet and outlet control flaps 51, 52 which, together
15 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
20 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.
25
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
30 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
35 adjoins a first air release opening 54 of the wvalve
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



isin the formof an air rel ease nmenbrane seat 44. The 30 chanber 44
surrounding the air rel ease nenbrane seat 44 is connected via an air

rel ease attachnent 45 to the air release channel 72. The air rel ease
menbrane seat 44 is open at the bottom that is to say on the side
directed away fromthe air rel ease nmenbrane 32, and 35 adjoins a first air
rel ease opening 54 of the valve plate-51and a second air rel ease opening 67
of the |ower housing part 6. This second air rel ease opening 67 is
connect ed vi avhheevabamvecrha8nendo@ct the daflety opepdngvéi2ve chanber 68 and
to the inlet opening 62. The air rel ease nenbrane 32 is connected via a
connecting pin 33 to an armature 80 of a lifting magnet 5 or el ectromagnet
8. The el ectr@hegnatig |T¢leasde merbraneasad2neds arfOIE R t hik2frées t he

air release uRRERLARE n9eRifi43 B tdH SaffRisre 36 ORSsesitPinygOhabhet air
rel ease channel 72 and~through the first. and second air release openi ngs

54, 67 intoStRE \keRHAMEHT 89, The APIHONRMEHr 8sddidS nthfedlttter is

reduced. Thi s rehichligdengmanerhaver3ng £{d t Raual r frebgassharedirangeddasal so
t akes pl ace accordin%fto a predeterm ned function or accorﬁina hﬁtﬁ
function that "ERRTFESr SEAY, 4ol &Y 18BN orR 151 PRJEEENF MARHIRNEER

function i s ceqrdiredteetsel Tharirdel MR rMvenEitowgh t tike VAL HSt grGbs2RENndl. The
nmovenents of the vacuum nenbrane 3 nd of.the air release,nenbra 32 are
60100 B hed®

preferably cobrdi r: 5% WIEHE cYPTRUR s CBBRLF which is
as descri hedand Whélihdetrprasduse cini shedapdteet o isher&lueedds Thfi snot her

and child or iifiales Lhe NALULALL. SUEki g, T LI of o2 Baky.y The, as3gnbl ¥
functions in &ﬁl P i T1ons, THat"] s ?b say,g¥br exanpl €, WhEn ﬁ% iS$” lying
or standing omlsa dtnkesrpbacagaceoridédg FHee a predetermined function
or according to a function that can be freely selected
via a control system, and which function is coordinated
15 with the movement of the vacuum membrane 31. The
movements of the vacuum membrane 31 and of the air
release membrane 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’



vacuum generated is largely independent of how the 25 assenbly is spatially
arranged. The safety unit S conprises a safety valve. In the event of a

mal function or failure of the control electronics that coordinate the
novenent of the vacuum 30 nmenbrane 31 and of the air rel ease nenbrane 32,
this safety valve ensures that the I evel of the underpressure in the punp
does not becone too great and injure theélnmether's breast. 35 According to
the invention, the safety unit Sis designed with two stages. The first

st age consi st endf waich mstessfseton rdwbriiesttssafet yfmembeanephbri THisSsaf ety

val ve cl osure ¢4 isﬁi%ﬁf?ﬁeémbeﬁaégr al 1‘3%?’1%&&1?‘;@&%‘5&:% 8pdanbieh

presses on the nenbr ane Thi s Irst” stage opens even at a
| ow under pr es$@0e MdHIabout 120 nmHg. 5 The second stage conprises a second
safety menbrane 35 which is closed by neans of an adjusting screw 9. Its
limt value, at which it opens, can be nodified b a 'ustrrelgg of th%

adj usting ser dWe9 SegNt IF I oCPMBRT1FRTe At iHFEON %ﬁégEYa?e hBfer

under pressur e whiah tie c18sédr sy wleagfs oPrapxadguetdngahmtew99. nubg. | f
m | k or another, suctioned fluid accidentall ets _into the(ﬁ@pp ih settles
in the area of-YfH& fVRSHE st3lge ¥ hcaﬁﬁoto%&g% t fAGughet MK Lok st age
via 15 Lhefchamijefsfdnﬁntg of bhéwwj.us%tirigﬁh%aﬂéw HDZTAccdmﬁrrgj Ot?, the can
cover the first safety nenbrane 55., In.t.hi.s covered state, t a r
posst bly o | YEPCine by OpRRS pEsa Rt WSt efulse Bhanc s
enough to pérdirstelstagre, THor secmpd aretbradrmtal2gdy snnHy .opens only when the
limt value is actually exceeded and the punp has to be relieved. Since the
second st age

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



cannot be soiled, it always opens reliably. The individual parts of the punp
can best be seen in 25 Figure 4. This expl oded view shows that the punp is

divided into several levels I, II, IIl, IV 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 |l evels. 30 Afirst level I, which usually, but not necessarily,

forms the uppernost |evel in the operati @@ position, conprises the upper
housi ng part 2, the aforenentioned notor 1, and the el ectromagnet 8. The
motor 1 is seoune@tbyng agtoehi g ,scridvws abht PeARDRDT bPat eonpegteds t he

upper housi ng cpatkcd, Thia B! o£80n DRI SCLAMH EBhRreIE1gREOTLI] aLRe20 and

can |ikew se be plugded onto the _punp assenbly. The, housing part
conprises a @@Hﬁé@ﬂﬁ(}%&d dRantsige D3 MRl cHReCesRRFL 1Y r]é%'é‘?vetPhebe 12

connecting rogrtkenithe bakl hsger nqlol?slwnga&%d 2t her&d 0 confpidesecaentric

wth counter\/\el ght 13. The counterwei ght” 13 does pot necessarl}%ghave to be

present. The DB5EEthSRSMRET A4 "Q"Jfﬁl'éol%oﬁ?ﬂ"?E%‘ée at 5°habhet CORBREEANG4 whi ch

ils separate fred tbnaﬁpeﬂegza N@ndr Oﬂ?Ch&{mﬂ{dﬁﬁeﬁndle@tMﬂ@@néhes is )

el ectromagnet 8 is ecured. its | ower en t he upper_ housipg.part 2 has

upper | ocki ng Sﬁ"l"’ﬁ?‘iz%\%i ér‘?i"l‘?lhoeen oviriiar PPeh %Sja]a?ug?rﬁ 2sBPEw 9 for

the second st agpeaf lidekimpfatipsy @2y evhishalpyo taruden geovmadindst abl y in the

upper housing part 2. The second level Il is defined by a nmenbrane plate 3

15 which extends at | east approximately across the whole base surface of

t he upper B6ufiheg pdjusfiagd sbwewof9 thve puhp asseobdy.sthge nexfor &he pl ate

3 is made of riagl,. i u n i

relatively thlaé%q?niéf%gﬁ g“%%f (é%f@%é%@ngﬁﬁuﬁtébﬁ9 %n 26! Spper
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



20 areas, and upper and |l ower sealing lips 34, 341, 34'' which ensure an
airtight and liquid-tight connection to the upper housing part 2 and m ddl e
housi ng part 4, respectively. The |ower sealing |lips can be seen in Figure
7. The nmenbrane plate 3 conprises the air 25 rel ease nenbrane 32, which is
designed in the shape of a triangle. As can be seen in Figure 6, the air

rel ease nenbrane 32 has a triangular ba%Bc-shape. This triangle is divided
into two subsidiary areas, where a first subsidiar% area 32' again fornms a
triangle, andmembraﬂesécmndTbebQIdja@lggalarreafiBQst pybsddiagybyauase #éMmai ni ng

part of the mpgbnang ang hiusndiast Aot LBREAA ubARGard didstssornessof the

first subS|d|ary area col ncid a corner the air rel ease
menbr ane 32. ARN bppEsene isi Jagureshd ﬁpﬂs@ sub3|d|ary area 32' extends 35
parallel to an opposite side of the air release nenbrane 32, and the two
other sides of the triangle of, the first suggldlar rea 32

t
congr uent | ySwIbg GERssing RHe 33 9é8 SPTMR %ﬁ Qhet X gF@Fease -

13 nenbrane 33drn&he Jfr itdigU idstf i Suilds islikehfiren B2a. RS can ths bhi ck
than the second su idiang area 3211 S an be seen in F“ﬂures 7 and 8. 5

The connecti n§fPn 291 & neBgr &1 ¢ o?qﬂﬂ?q SPYTRePt of SRRE fir st
subsi di ary are@pibkamatemy1z@émpémdlcwmmrframIﬁ@héeSpIaaadibf|ttheojects

upward at | east roxi_nmately ndicular to.t ne nbr ane
and is fixedl §€ @8ﬁ%§@t§3§f 1?h£p§ﬁaitn%a%ﬁﬁ HEPTES %ﬁ’ #@%éé?%e fane 32
is surrountiedThe airrseleaeal ingnkrigne3432 Thes nmbrcajmd@dab@r A f fitsér

conprises the r,ane 31, whi ch is connected to the connecting rod
15 11. The coﬁ%%ggﬁﬁblggﬁgll can be forned integrally on

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



t he vacuum nenbrane 31 by material thickening and can be conposed of a

t wo- conponent nmaterial. It can also be produced separately, however, and be
connected to the nenbrane 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 nenbrane plate 3 further conprises the second
menbrane 35 of the safety valve. The | attldr - as can 25 best be seen in
Figure 7, has a v-shaped opening that w dens toward the bottomand is seal ed
of f fromthe tlpetowend ahtidheshddsiengagangs Inta kgwerahecking cHilps
sealing lip 34, 5fw%§éuEBBHQdﬁoh%in pHg 4 réeh€deInd | holésf aomageby the
m ddl e housing _ part 4. Like the uppér ~and | ower housing parts 2, 6, it is
preferably maddsst Rresent Whishi argatiay il iggmant exikh| Ehpogentering

(pol yoxynet hyligneds 3l ¢l andiirsdid piatte . i s panel -shaped and has a
pl ane upper face and a 35 plane |ower face. On its side faces, it is

provi ded \Mﬁf}Upmardly and downwardly directed catches 40, 41,
respectively, e UpRRRIssed chedodedengagi tlel Mbotthe amperwitdckismnldl i ps 22

of the upper housin art 2, and - 14, the | ower catches. 41 _engagi into
| over | O(F:)Ei ngh]c‘?'? gﬁowe?ﬁéngoﬁgﬁnl’rﬁﬁﬁ'nj‘rﬁarqr%g.e%en{"ér Fﬁ&gﬁ'&d@geﬂ are

al so present Wuoudieg epant aki gomentofM theddereeasees nforinel ehe36raafuunhne
menbrane plate 3.. 5 Two recgesses, cIOSﬁgeatvtheubottqﬂ%Pnd vwgﬁhs; | s
lateral conned¥STRFFFeniSRRE dre FP&sehtei nvERe Hi dMF R HotsiHY part 4. One
of these rddesheiines mEheheuge uochmmberbhr dneseeahd4Dff othebhe wameasaemnbr ane
and thus 10 def | h [ﬁiﬁﬁ C g? eceon f dhese ey B a
safety cl osurgEé %f I"’lt ﬁse i stgga g%?/ ?tGchgf gh% t SGEEEY"Beagd.

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



The chanber 44', with the nenbrane seat 44 arranged therein for the air

rel ease nenbrane 32, is also present in the mddle housing part 4. This
seat 44 has 15 a triangular shape in this exanple. The chanber 44' is a
recessed, h-shaped trough, the latter being connected to the air release
attachnment 45. The fourth level IVin turn conprises a flexible plate, 20
preferably of silicone. It is forned by B5valve plate 5. This too has
centering holes 50, at |east one pair of these centering holes 50 peing in
al i gnment wi t feahe 44camcera ngenonds aglr 14l eASRI| @PABLRY ng7paﬂh14ﬂhnbs of the

menbr ane pl atg, 34 étéd;”i% veh¥e 1Rl RoGoMRY | ?a&ta 611 TheCoMdDyidbap 51,

which forns an in or the vacuum chanber. It further co iges. second
control flap &Pem@REENCEOERS Hﬁ1V6uﬂL9Fef§rQﬂﬁakﬂnﬁHﬁﬂ(ﬂﬁﬁ#Eg? ¥Hdtng away
fromthe 30 sggpad eolt rdwddt aBed2inghelips T deabl ehemalrigigtdive 63 which
surrounds an ugmardlé open connecting _channel 64 arragnged in Te é wer
housi ng par? BREndM3@dfe (¥ cHMF BN RATEs Fr t Re t%i) 35 Fhe
first menbrangléheftst i sthet yavekyveliatenl Soartopredtamitdy apryducedhe

valve plate 5. The latter.als C ises the first air release opening 54,
whi ch ensure§n5e86ﬁﬁi¥tW&Ehbgpﬁeggggﬁﬁ'air rel ease nenbrane - 15 seat 44

and a second air release opening 67, which is arranged in the |ower housing

part 6. The ipdivi n e I pl kLt revi ded
with upper ajli: °l of\%eﬂ%eg{a‘?%g :-\]ispcg&{'%&ssééa? %ﬁgmféevfea{i @éﬁ? %Hg %a{e}t?n gdl e and
| ower housi®gapdrtthd, a&:tathmente pelrtnefts Bhesde twd veastst ecBnarke

preferably preduged dyteorahlyeWctiimbhe did &or, as is shown here,

they can be coupled to one another by plug connections.

The lower housing part 6 is shown in Figure 4, and in
15 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
upward at the sides, such that the lower catches 41 of
the middle housing part 4 can lock into them. Centering
20 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
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



The fifth level V conprises the |ower housing part 6 10 and the attachnent
part 7. These two parts can be forned by a single comon part, or, as is
shown here, they can be coupled to one another by plug connections. The

| ower housing part 6 is shown in Figure 4, and in 15 another perspective
viewin Figure 5. It also has a plate-shaped design, its underside formng
t he base of the punp assenbly. The | owet6élocking clips 60 project upward
at the sides, such that the |lower catches 41 of the mddle housing, part 4
can | ock |ntop@hén16CEm¥brp@@nEO phhe eaher ©uiley pePeBAnInFEn aTBHS proj ect

upward and Céenﬁsceyhﬁe%ﬁamrmghsahqsceeéﬁﬁéegeaolt%s 8Re 4&cdoad Ohirthe

menbrane plate 3, of t ou5|ng art and of the valve plate 5.
These cent eri F91pRAe aRENiBEnFdr PR§SEBEednnERE LOWBEShERSEBIsPEALLk fhe
i ndi vidual 25 | evels on one another and thus permt rapid assenbly. The

| ower housing_part 6 further c¢onpr,ises flrst circul ar ess with central
el evati on, ghcﬁ&wﬁﬁaﬂee?nFBtEﬁﬂ%ﬁquﬁzt A SEOPREC &Pﬁb(hﬁnq%i g% f or s

an 30 outl et enasi Ae Gs'ch éRhauktl el tepemeny G5 lehﬁ:onneahedoe tpllh@gedacuum
channel 69 exte din he inside Qf the | qwer hou art 6.

channel 69 11 18Fo, il ot t nihe LPEegndarya dinies aPsing, P

| i kew se deslgadd mbzatbnegbtamﬁumuw aﬁﬁaﬂhmémtsp&etyGBeMmhmmh B85 55 of
R StaSSFhécéé&aﬂgegpeTﬂggsg ? I%E?ﬁ@ﬁ}neﬁé BER g the top and

sealed off b e sealin Swer P ou3|ng - 16 part 6
and opens 1%to the outl et opening 63. ThIS connecting channel 64 is

connected to &Hgss%gﬁy%fﬁﬁ$ﬁ§-{§g¥§aﬂfﬁ§iﬂ%lé7CEésﬁgﬂ |d}tgﬁél housi ng

part 6. 5 As can be seen | nnectin annel ends in an
exhaust attacﬁﬁemﬂllSGOWmaéWt@@tr AL iepps 1iquid 9ets fto 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'’



into the exhaust 71. The second air rel ease opening 67 |eads to a breast
shield attachnment part 65, which is connected to the breast shield
attachnment piece 70. 10 This construction permts sinple cleaning of the
punp. If mlk or another suctioned liquid gets into the punp, the latter
can sinply be flushed with water or air, the cleaning medi um being pressed
or blown in through the 15 beast punp attachnent piece 70 and | eaving the
punp again by way of the air release channel 72 and the exhaust 71. Figure
9 shows a pararel alissw fubstahbtieliyt squareippthe 2nmRcting pRAin 233 As can

be seen here piifqadsiddit S &Yt LiEeSYe! yndaktin® ddodegigngd wiih

a round cross settio S screwe nt o square_thread _opening 25. This
means that a 8uedi didntdireectrR éwaﬁlﬁrqm;%hethlﬁkméyhﬁﬁﬂhﬁﬁY ILLE| gur es

10 to 12 showsg.secopd %@bq%wwo T6h§er ergedir@nt ifli T4 eeorheen ther one
described above in the area of the ait release val ve., The ot her parts are

of the san® @BBFgKiBABCAYe “%]lﬂéffaéf oR&ORBt tdeistriPBe &£jdeh 38Sh&AE PR this

exanpl e, the gken' ei:@awgm&@brﬁ@e 32 i BasN@i1dd | BREH! afourkut t&iﬂlttarehe
However, it can als iathexagonal or octa @F&al%fﬂr of arz)y desi r pl ygonal

shape. It has BBEElPBB ¥n 5t deetker R afhené& bR cl oses

and opens norgsr eime@gyarpyrpaﬂcﬂdnéw n thﬁetrsﬁd@mvm’llShaﬂe Tbe ather el ease
menbrane is on

divided, into thick and thin bsbﬁw_vy areas 32',
3211, the confi ﬁé‘e‘Pﬁg 4 33%feity Egpé’ﬁgejcflo 1EHES hf SV arygé?ea 32'.
The two subgi dpanyngr ehylﬁg ,b&8Pad -tHi/s, arhed sdssultet asbyal thhesqaare, the
connecting pi?e%éase 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



being arranged on a long side of the thin subsidiary area 32' directed away
fromthe thick subsidiary area 32''. It is now no |longer secured in a
corner, but 5 approximately mdway along this |long side, as can be seen in
Figure 10. It has also been found that the functionality is better ensured
if the connecting pin is integrally formed on the side wall 44" of the
chanmber 44', as is shown in Figure 12.- H&wever, the 10 opening |ying bel ow
this, that is to say the air release nmenbrane seat 44, is preferably
triangul ar ascomEered |t t khe caseuumhechagmrdct 68g pTheBE}SfF%Oﬂ(E)r &t abl y

arranged exactdYef¥Er HR@nedr Ng570fhddea 4ty aibmletedd. tAdnFithea e 13
shows a further enbodi nent of the air_rel ease valve according to the

i nvention. THel¥¥stabf Iekedzppchanpebe34Rsi gned the sane way as descri bed
above and is therefore not shown again here. The air rel ease body is 20 not

a nenbrane herge, but instead is fo by first and second_air. rel.ease

bl ocks 320, &ﬁ.tgﬁeaffwrgi PG P gggeb%/"@@ e i’sSfP%dﬁ;}f%Sﬁne%%ed to
the ar lrraturebé'?@ftlzf sphenyi elleng@ntadet feahs ithathorﬂqnn’ehéecﬁitrstt kel :second
air rel ease 32 ia a,first, .saft spring. el enen 2 retaining
ARt S R R G I ST (P S Ik LA
el enent 324, oaleadasehbntel32526 siirs ofindedg tlife the restmedswrehbold). ikhe base
body 325, 30 B r i.r.relesas 0, e i ni hp and
the two spri n%{%ée(?reg géggf,' fgﬁf 2'?%%%% gr%abﬁ%/é}l n%%%éogbaggﬁl?c %ﬁg’ are all
desi gned tldyed¢wpite the hpirdes. ¥ iTige eleant a324releaselhl dek BAL has a
first air relgasedhannehi326re ish taRNRE ShoSethdy ke fEFSE the

second air release channel 327. A connection is thereby

created now between the first air release channel 326
and the vacuum channel 69, and the underpressure in the

15 pump is reduced. As an alternative or in addition to
the springs of different strength, abutment elements
can be provided which limit the travel of the first and
second springs.

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,



air release block 320. The second air release block 321 closes a second air
rel ease channel 327, which is - 18 connected to the vacuum channel 69. The
second air release channel 327 has a greater dianeter than the first air
rel ease channel 326. 5 If the armature 80 of the magnet 8 is now lifted, the
soft spring elenent 322 neans that only the first air release block 320 is
lifted at first and the first air reled9e-channel 326 is freed. If the
armature 80 is lifted further, the magnet is then nore powerful and, 10
despite the hardechapaatgrdlzaderin hat thenir tvelease Padysddshdigir

rel ease bl ock 321 130¢ddusid I eidihe o SGeQNd chist I ekease chanael 3Aly A
connection is thereby created now betweén the first air, rel ease channel 326

and the vacuum ch@®adliagdy afHeese thSda il e58LRRSEN WML LPY pitd: | S4reduced.
As an alternativeger in addition to the springs of different strength,

abut ment el enents can be provided which limt the travel of the first and

second sprﬁngs. 20 Therefore, in this enbodinent too, the air rel ease body

is lifted sueh thahd tméthdd ras mehyibneds ipardbafe titemaiy tel eddehopeni ng,

with the result that |less farce i ee at _th egi.pning of .the lifting
novenent than at %ﬁﬁ1E§H$ﬁﬁFﬁ%v§%eﬂfg)2%STﬁ§ gﬁgﬁgoﬁegﬁxsdaEEEWHing to
t he invention thendfeor airafdedredses empemi ngdant, ages, 67) pradvi ges edge

wi de-rangi ng fung;'gpality within a very snmall space and can al so be

pr oduced inexpensivéiy and is easy to assenble. 30 The disclosure of this
applicati @@ conprises also: 1. A nethod for operating a suction punp, in

3. The method as mentioned in above item 2, in which
the air release body (32) is at first removed at a

corner of the air release opening (44, 54, 67).

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).



particul ar a menbrane punp for generating a 35 vacuum the suction punp
having an air release valve with an air rel ease body (32) which frees an
air release opening (44, 54, 67) at cyclical time 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 &9 mentioned in above item1, in

which the air release body (32) is at first removed from the air ,rel ease
openi ng (44, 654, §he fuaieyginprag. meptionede IPptdRAV s FRt Pondd in
above item 2, in WHiGh the ahirrel8ds8s80dyodP2)id S aaf Hiikst reedayed at a
corner of the air rel ease opening (44, 54, 6?%. 15 4 The_nethoﬂ as
mentioned i n abov@SMRIARE | (Bihi cPnd 1R stWikFR oFhEheddFr FELERSE body
(32) is at first pdnfidrethd N(¥2Xdehako i atdge f areh didr’nelaaswehichadrel , and
a second part of the air rgLea?e gody 3%%dis then lifted._ in o&der to free
a second arr 20 r&¥hs@chihhEF, Phe LN aitrIR| &% AHEnnEFLSREG ng a
greater dianeter tdp@mildge (44,St545i r67)r elpeas epamammelqf aree ttedtewo channel s
being connected to one another. 25 5. A suction punp, in particular a
menbrane punp for generating a vacuum wth an air rel ease valve, the air
rel ease val vd .haviThge ssuct ¥on epems easopenitigneds ir54/b@7 | itemabr el ease

body (32) “hiCh(Wﬂldﬂ(Fﬁ%téﬁ%ﬁﬂéiﬂéﬂﬁggﬁéongifg $4iif§4ng magnet,
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.



30 67) sealingly, and an actuating neans (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 rel ease opening (44, 54, 67) and thereafter frees
a larger partial area or the entire air _release opening (44, 54, 67). - 20
6. The suction punp as nentioned in abodé item5, in which the air rel ease
body is an air release nenbrane (32), and in which the air rel ease

menbrane (32) has an edge area (32') at which it 5 can at first be renoved
fromthe air 13el ed%e epehiog (Bdmp54s 6fentponedpennend tdfe akbve. 7. The

suction punp as mypgned i praRRYR | 18M Gy Run it CRiNe 3Gt Ugkhadsgeans (8)
is alifting magnét, 10 an e”air rel ease nenbrane (3?) i s connected to
an armature (11) ofembrans ft(BRg nbgaeta( Polygonal chasict | #§apen (33), and

h i i i i I 32
the comnecking i B33yl COMBERR 4O diliG iehase: miane (32) at

this edge area t uction pu as nentioned in above item?7,
in which the connecting pin is arranged over a corner of the air rel ease

openi ng. 20 94 ThengickeR i BHMPpafp "BIY | @R8¢ ilohe@POYR | &8N bf | Bbowi ch the
connecting pin (33) is fornmed integrally ,on the air relegse negbrane (32).
10. The suction pdmsmes Senthsregh nl3ne B¢ JPiRh I8 { &4 7XEAEESGh 9, in

whi ch the connect ingnli¥iahe (B3) | Badr haFdeGtapRirddBt £rda pespendindthar to
the air r_eLI ease nenbrane (32). , .
0 a lesse thickness and a second partial area
(32’") with a greater thickness, and in which the
edge area is arranged in the first partial area

(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



11. The suction punp as nentioned in one of above

which the air

silicone. 12. The suction punp as nentioned in one of above

30 itens 6 through 10, in

rel ease nenbrane (32) is made of a plastic, in particular of

through 11, in which the air release nenbrane (32) has at |east one
and the edge area (32') conprises at |east one of the at |east one

- 21 13. The suction punp as nentioned2i2n-one of above
in which the air
particul ar a squar@rdriauliaahgel aasRd rshaleases vatee sast MeRtieRsdas
mentioned in one
menbrane (32) has a first partial _area (3
a second parti al &lga redpapeyi VB Hegrbﬁﬁera@ru%ﬂﬁu¥§$ ST | Aemkr
edge area is arra

(321, 3211) each Rawtnan sayar@éﬁsgrfeosh@ﬁee

rel ease nenbrane (32) has a pol ygonal basic shape,

35 itens 6

cor ner,
corner.

items 6 through 12,

inb5

qf, ahveori LRed tﬂHn%JQ@I %ﬁrohﬁhv"ﬁ'SCh idewRniéhr ehease

a |l esser thickness and

&Rt he

'rhﬁ@elﬁ'&ﬁ&cBaEMfﬂ é&ﬁareiégéé méfbE&neTh@29uct i on
punp as nentioned in above items 13 and i n whi

th |
menbrane (32) has angd sRuAACWEsi BerRLRRe | ﬁan%ﬁe%h§QAé%é%é?{§l%$§$eas

(33) is arranged 20 on a |ong side of th %lnner partial area (32')
1 ORI R ol e

directed away frofi?H¥

Riafe (3211). 16. The suction

mentioned in above item 15, in 25 which the | ong side has a center,

glllléeg %\.Sc%z)o?’r?)pdrﬁp al L ahds 1one& h%\nag <a>v<0-3]c 1tgil|I iQCer].tner on

which the ¢
the thin part

15

20

25

30

35

21.

22.

23.

which a part of this membrane plate (3) is
designed as a safety membrane (35) of a safety

valve.

The suction pump as mentioned in either of above
items 15 and 20, in which 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
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
(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
plate (5) being arranged between the middle and
lower housing parts (4, 6).

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

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

rabhlyi Anwht ke tierncosfeet i ng pin

punp as
and in



17. The suction punp as nentioned in one of above 30 itens 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 punp as
mentioned in one of above 35 itens 6 through 17, in which the air rel ease
menbrane (32) is substantially plane. 19. The suction punp with an air

rel ease valve, in - 22 particular with23n-air rel ease val ve as nentioned

in one of above itenms 6 through 18, in which the_air release yalve has an
air rel ease nenbr&he NgWrangdPLatani@n 3 %?@eréﬁéé%épﬂ%ﬁ5+%nelp32) 5
and a vacuun1nenb&@&Qﬂggmafnagigﬂlﬁﬁﬁmgﬁie the vacuum are designed
integrally in the formof a common nenbrane plate (3). 20. The suction punp
as nentioned in above item 19, in 10 which a part of this nmenbrane plate

(3) is designed ahea satetiynnepimpned 3mentfionesiaf éhy onel e Abovéhe
suction punp as nantioneg i itens 15.and 20, -, which
p

ei ther of above_ .15
the punp c8nprisestMs y e’?hﬁ%‘t’]%' ng")%par OPBY 1ZANEh Phc SFTRIS | i(f7t1i)ng
magnet (8) for actami, ngptienallyy ekeasecummbaahachh88) aWD)reardvesn an

electric motor (1)_.f Orra%fec‘—’;{%'lea;[’ i?%%cg}grﬁe V@ngé“r’ @@@ﬁngﬁégaﬂlﬁ?a i gdle 20

housi ng part (4)\ﬂﬁ4\ a ane Séa ch™I's provided
for the air rel ecasmterimeiand 3% tdhed pdmpch surrounds an air rel ease
opening, and with a vacuum nenbrane seat (43) for the vacuum nenbrane (31),
and a |l ower housing part 25 (6) for form ng a vacuum channel (69) between
air rel ed9e LpeniThe (g4cthan @Ummnasamentiismeshehiingbove 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



(62, 51, 43") of the vacuum nenbrane seat (43), the nenbrane plate (3)
bei ng arranged between the upper and m ddl e housing parts (2, 4), and a
valve 30 plate (5) being arranged between the m ddle and | ower housing
parts (4, 6). 22. The suction punp as nentioned in above item21, in which
the valve plate (5) and the nenbrane plate 35 (3) are substantially plane.
23. The suction punp as nentioned in ettdr-of above itens 21 and 22, in
which the valve plate (5) and - 23 the nenbrane plate (3) are nade of a
plastic, in partikodnr (3203i bedmge.cammectingd stet ADn aymesuxs nedh)i oded in
one of above 5 itgms FdilpughaRdr QP 5haQ e CxBRURL (gﬂﬁsuiiﬂijr}(/ 22

optionally, a vacuum attachnent ( 0) and an _air ease attachpent

whi ch protrude frohedy (8alerbréngi fgnarctrd somphelfizst MePsifiasrh punp

as nentioned in abgygy It@@@)ZL;l@nQ Frsth S aelefﬁaﬁust ihachamat (66)
is fornmed |ntegrall%ﬁon t he | ower  housi ng part and can be onnected to

the exhaust®(71) fbp (feCiQRdeg?‘éPF}dbﬂr’én deacr‘ { g@Ying) 2 1558 The
Isuctl on pgg}) as ng@iro&@dea@eonﬁlaﬁn@bowzs;twmom éamouleh 02L5>dsem ol ﬁh t he
ower, m e and_upper, si ng .pa e pl.ygged together so
as to forma cl osef®fo 595 léas %A' 1%0 égédﬁheﬁgag?von %%Cﬂg ti oned
in above item 26, subsmbiahytbedyouseng @&seﬁhbya:seﬁdnﬁéﬂﬁﬁa&éyEase
wat erti ght and can S hr qu Vi a br egst pur attac 70) to
the exhaust (71) angg? ¥ Q§§75 ﬂH]the 23658°hir LB f
10 (327) having a greater diameter than the first air

release channel (326).



25 air release opening (72). 28. A suction punp with a safety valve, in
particular a suction punp as nentioned in one of above itens 19 through
27, in which the safety valve has a 30 first step (55, 46) which opens at a
first underpressure, and a second step (35, 9) which opens at a second
under pressure, the first wunderpressure being quantitatively |ower than the
second. 35 29. The suction punp as nemti%hed in above item5, in which the
air release body has first and second subsidiary bodies (320, 321), the
first subsidiary - 24 body (320) being connected to an armature (80) of a
lifting magnet (8), and the sgggedosubeEdiranye Bagus(321) being connected to
the first subsidiary body (320) via a first spring elenent (322), and 5 the
second subsidiary body (321) having a first air release channel (326) which
can be cl osedp by thepdmp Stinstibsi di ary body (320), the second subsidiary
body (321) closing a seconqvgir rel ease channel (327), and the second air
rel ease chahngl 10 (Y FSATa%Qtkater dianeter than the first air

rel ease channel (326)safe?p uhist of reference signs P punp unit 5 V air

rel ease unit S safety unit | first level |11 second level 10 IIll third
| evel
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



IV fourth level V fifth level 1 notor 15 10 drive shaft 11 connecting rod
12 ball bearing 13 eccentric with counterweight 20 2 upper housing part 20
notor plate 21 fastening screws 22 upper |locking clip 23 connecting rod
chanber 25 24 magnet chanber 25 thread opening 3 nenbrane plate 30
centering hole 30 31 vacuum nmenbrane 32 air release nenbrane 32' first
subsidiary area 3211 second subsidiary Z4rea 33 connecting pin 35 34 first
sealing lip 34" second sealing lip 3411 third sealing |ip 35 second

menbr ane of tI3R0 saf etfivat vair peleaseobieekt air rel ease block 321 second
air release block 322.LbkS§tasPM 80858823 retaining clip 5 324 second

spring elenment 325 base body 326 first air release channel
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



327 second air release channel 10 4 m ddl e housing part 40 upper catches

41 | ower catches 42 centering hole 43 vacuum nenbrane seat 15 43" punp
chanber opening 44 air rel ease nmenbrane seat 44' chanber 4411 side wall 45
air release attachnment 20 46 safety valve closure of first stage 46

| ateral opening 5 valve plate 50 centering hole 25 51 first control flap 52
second control flap 53 sealing lip for @3dnnecting channel 54 first air

rel ease opening 55 first nenbrane of the safety valve 30 6 |ower housing
part 60 | owd7 | ocki mgaendp aig] redmaEst ORENINT 62 inl et opening 35 63

outl et openi g 64 co@Qﬁg&%ngniﬁygnyﬂaﬂyérbreast shield attachnent part 66
exhaust attachnent - second air rel ease opening 68 safety valve

chamber 69 v&uum ch¥@taum 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



5 7 attachnent part 70 breast punp attachnent piece
rel ease channel 73 spacers 10 8 |ifting magnet 80 arnature

71 exhaust 72 air
9 adj usting

screw - 28 - Patent clainms 1. A suction punp with a safety valve, in which
the 5 safety valve has a first step (55, 46) which opens at a first

under pressure, and a second step (35, 9) which opens at a second

under pressure, the first underpressure ing quantitatively |ower than the

second. 10 2. The
rel ease val ve has
rel ease nmenbrane (

3. The suction punp as clainmed in claim 2,

suction punp as claimed in claim1, in which the an

an air release nenbrane (32), and in which this ai

r

32) and a vacuumgpFemkr a1aimdl) used to generate the 15
vacuum are designed integrally in The Tormol a comon nenbrane pl at

e (3).

in which a part of this nenbrane

plate (3) is designeduasian ungaleiyh manyame( 31ed, t ha safiefly visdve. 4.

The suction punp as

lai med.in either of cl in which th
SAEREY nieLRr BoroR FATEh PAER V5 n A0t (TN heeh e (B) Tor

conpri ses ah upper

er _Q ains 2

25 actuating the aat welfiass mendeapeesdidyeandnd exeseesndn sdlegct (3%, not or
(1) Tor actuating phie  yACKUBIRIP AR (3lhecBall ddhelPHaLEGrB2" k)

10

15

20

25

30

35

first wunderpressure being quantitatively lower
than the second.

The suction pump as claimed in claim 1, in which
the an release valve has an air release membrane
(32), and in which this air release membrane (32)
and a vacuum membrane (31) used to generate the
vacuum are designed integrally in the form of a
common membrane plate (3).

The suction pump as claimed in claim 2, in which a
part of this membrane plate (3) is designed as a
safety membrane (35) of the safety wvalve.

The suction pump as claimed in either of claims 2
or 3, in which the pump comprises an upper housing
part (2) which receives a lifting magnet (8) for
actuating the air release membrane (32) and
receives an electric motor (1) for actuating the
vacuum membrane (31), a middle housing part (4)
with an air release membrane seat (44) which is
provided for the air release membrane (32) and
which surrounds an air release opening, and with a
vacuum membrane seat (43) for the wvacuum 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 vacuum membrane seat (43), 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



with an air rel ease nenbrane seat (44) which is provided for the air

rel ease nmenbrane (32) and 30 which surrounds an air rel ease openi ng, and
with a vacuum nenbrane seat (43) for the vacuum nenbrane (31), and a | ower
housing part (6) for formng a vacuum channel (69) between air rel ease
opening (44, 54, 67) and an inlet opening (62, 51, 43') of 35 the vacuum
menbr ane seat (43), the nenbrane plate- 23)-bei ng arranged between the upper
and m ddle housing parts (2, 4), and a valve plate (5) being arranged

bet ween the ni ddl epantis| éderbhousing - 29 - parts (4, 6). 5. The suction
punp as claimed in claim4, in which the valve plate (5) and the nenbrane
plate (3) are_ 5 substantially plane. 6. _The suction i

unp as .clained in
either of claPms 4ThEGNEUSELOR \PHTEH ?ﬁeCJQPW€ddelec%§}maﬁd e W%%%%rane
plate (3) are nadetRé @apkaspilatel N5)1QAndarHHe Wenbrinesipiaone(3)7. adde
suction pumg as claiped in.ogﬁ of .claims 2 through 6, conprising an exhaust
(71) and, optionafPystantigddis BLfBEhnent (70) and an air 15 rel ease

attachment (72) which protrude froman outer housing of the punp. 8. The

suction punp as clajned in.clains 4 and | i e aghnment
(66) is for rreg' 20%& gélr‘:glllof/l M EheT o%%?lrﬂ%%s:i\ﬁg%gg?‘t%r( g}a;c’#aa%{één %e
connected to the eahdush, (710 fwhie ithtegralllve pdaide at(bachardt phet (7).
9. The suction pu i LQ O of ai 4 5 thr i n; whi ch
the | ower, m ddl e@ﬁ@ﬁﬁgggr nsg%ggi ngf%ar%lgé(f{,%f é% cgn ggg%Fgggedﬂtﬁgget her
SO 10 particular of silicone.

7. The suction pump as claimed in one of claims 2
through 6, comprising an exhaust (71) and,
optionally, a vacuum attachment (70) and an air

15 release attachment (72) which protrude from an

outer housing of the pump.

8. The suction pump as claimed in claims 4 and 7, in
which an exhaust attachment (66) is formed
20 integrally on the lower housing part (6) and can
be connected to the exhaust (71) formed integrally

on an attachment part (7).

9. The suction pump as claimed in one of claims 4
25 through 8, in which the lower, middle and wupper
housing parts (2, 4, 6) can be plugged together so

as to form a closed housing assembly.

10. The suction pump as claimed in claim 9, in which

30 the housing assembly is substantially watertight
and can be flushed through via a breast pump
attachment (70) to the exhaust (71) and the air

release opening (72).

35 11. The suction pump as claimed in one of claims 1 to
10 , wherein the suction pump comprises an air
release valve, the air release valve having an air

release opening (44, 54, 67), an air release body



as to forma cl osed housing assenbly. 10. The suction punp as clained in
claim9, in which 30 the housing assenbly is substantially watertight and
can be flushed through via a breast punp attachnment (70) to the exhaust
(71) and the air release opening (72). 35 11. The suction punp as clai ned
in one of clains 1 to 10 , wherein the suction punp conprises an air

rel ease valve, the air release valve havdtg-an air rel ease opening (44, 54,
67), an air release body - 30 (32)_ which can close the air rel ease opening
(44, 54, 67) seal {33} ywhigh SMaiREs nghaedns roLerse RIVARI nifthe air
rel ease body (32), sghaga¢t efdaz8Ggliy) tdid dheaattiatehgaseabedy(d)32fogan be

actuated 5 in such a way, that, upQn openin f the valve, it at first frees
only a parti al areﬁcBFaghﬁgthe PéFé&%ge@ﬁ%h3%§£%4ﬁ§§%ﬂ,c%ﬁ§a%ﬁﬁr%ﬁ% eaf ter
fr )ees alar gﬁr paihi &haar Q&leoraitﬂlqerélédé.d&@ Bi:ﬁyr Qbeaseammihangttﬁaﬂdedm,
67). 10 12._The suction punp as claimed in claim 11, in i C the air

rel ease body is anlﬁiFUF&(%ﬁﬁ?Xﬁﬁﬁﬁ%ﬂeuP?%Z??eBﬁﬂgiﬁgmﬁgé1xﬁﬁ¥%ﬂrl el ease
menbrane (32) hasatn figet arfeee320nlat avhpalrtiblcaaraed fofr sthee dbrrenoved
fromthe air rel eas nin 44 5 67 u ni Y 13.
The suction punp agg%gggﬁeggle%’lagai Qﬁﬁ’z,g?h %?c%%‘at hée}gaarg%auéa :arngﬂrrégﬁs (8)
is alifting magnet, Janger2Opahtialr amdacase rohebreneif82piirs rehe@seed to

?Reaégﬁﬁzéféﬁéléi nopEint; (MUEDSTEOBY (6" he air rel ease menbrane (32) at
12. The suction pump as claimed in claim 11, in which
the air release body is an air release membrane
(32), and in which the air release membrane (32)
has an edge area (32’) at which it can at first be
15 removed from the air release opening (44, 54, 67)

upon opening of the valve.

13. The suction pump as claimed in claim 12, in which
the actuating means (8) is a 1lifting magnet, and
20 the air release membrane (32) is connected to an
armature (11) of the 1lifting magnet (8) wvia a
connecting pin (33), and the connecting pin (33)
is connected to the air release membrane (32) at
this edge area thereof.
25
14. The suction pump as claimed in one of claims 12 to
13, in which the air release membrane (32) has a
first partial area (32’') with a lesser thickness
and a second partial area (32'’) with a greater
30 thickness, and in which the edge area is arranged
in the first partial area (32').

15. The suction pump as claimed in claim 11, 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



this edge area thereof. 25 14. The suction punp as clainmed in one of clains
12 to 13, in which the air rel ease nenbrane (32) has a first partial area
(32') with a |l esser thickness and a second partial area (32'') with a
greater 30 thickness, and in which the edge area is arranged in the first
partial area (32'). 15. The suction punp as clainmed in claim1l, in which
the air release body has first and secongil 35 subsidiary bodies (320, 321) ,
the first subsidiary body (320) being connected to an armature (80) of a
lifting magnet (8)bodwd (BRE)secondasdtigisti sprinmdeleseny H&i22) .cor@cted to
the first subsidiate: stleorUbubd2iakla dhdy I ¥528P" MM BAEMBN £{ig2), and
t he second subsidiary body (321) having a first air release _channel (326)
whi ch can be cl ose®8liby redigase rchamugpki dpapy whdEh a0 benhelasashds

subsi diary body (3ghe ClFa¥istg asaeiithd) I b&aPas§a2ehannalhd 32ddcordd the

second air release channel (327) having a greater dianeter, than the first
air rel eas® ChannﬁPb§$§6?¥Y body (321)  closing a second air release

channel (327), and the second air release channel
(327) having a greater diameter than the first air
release channel (326).





