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air release valve Technical field 5 The invention
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punps, they should be able to 30 operate W th m ninmum

mai nt enance and shoul d beP eas cl ean. Sunmary of

the invention 35 It is thHete? rae %n obj ect of the

invention to make available a nethod for actuating a

S pu saf, val and k .
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drainage pumps for suctioning off body fluids.

There are suction pumps in closed systems which at all
20 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.

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

30 operate with minimum maintenance and should be easy to

clean.
Summary of the invention

35 It is therefore an object of the invention to make
available a method for actuating a suction pump with a
safety wvalve, and to make available a suction pump

having an air release valve, both of these permitting
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the smal | est possible design of the punp yet at the

sane tinme allow ng short punp cycles. This object is

achi eved by a nethod and by a suction 5 punp having

t WO R6a6uP8216%6 patent clains 1 and 5, FESHAGO000529
In the nethod according to the invention, an air

rel ease body, which cl oses arf air rel ease openi ng of
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step. 15 The neans for actuating, in particular for
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desired functionality of the punp. 30 The punp easily
r'daches 120 cycles per mnute. However, it can also
operate optimally at a cycle rate of 50-72 cycles per
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The reason is that, when pulling up or lifting the air
20 release body, the electromagnet can at first apply less
force than it does at the end of the movement. This
initially available lower force, however, is sufficient
to free a relatively small opening. It 1is therefore
possible to wuse a relatively small and thus also
25 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.

30 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
of breast milk.

35 ]

In a preferred variant of the method according to the
invention, only an edge area of the air release body is

at first removed from the air release opening. A
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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.
Errors in the angle of the electromagnét can also be
25 compensated. Good results were achieved using 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
stiffness. It can be formed thereon in a hinged manner.
30 However, in a simple embodiment, the elasticity of the
material of the connecting pin suffices to make it

movable about its point of attachment.

in another embodiment, the air release body has a first
35 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
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35 subsidiary body and a second subsidiary body. A
first subsidiary body closes the air rel ease opening
only partially, since it has an air rel ease channe

wROchooeryeakaesea connection fromthe ai rPoEiRID5/000529
openi ng to WD 2006/ 032156 PCT/ CH2005/ 000529 4 the
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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

assembling the pump is also reduced.

It is a further object of the invention to create a
suction pump which can be put together as easily as

possible.

This object is achieved by a suction pump having the

features of patent claim 19.

The suction pump according to the invention 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 plate.



The suction punp according to the invention has an air
rel ease valve with an air rel ease nenbrane, and this
35 air rel ease nmenbrane and a vacuum nmenbrane used to
r uum are designed integra
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This not only reduces the outer dimensions of the pump
assembly, but also minimizes the production and
assembly costs.

25 A further advantage of this modular construction with
several levels is that the pump can be cleaned by
‘simple flushing, without having to be dismantled into
its-individual parts. By virtue of the exhaust leading
to the outside, no sponge is needed. Such sponges are

30 used in the prior art to absorb milk that has been
sucked into the pump and also to attenuate noise.
However, they take up space in the pump and tend to

give rise to unpleasant odor.

35 This modular construction can also be used in a pump
that does not have the abovementioned air release valve

according to the invention.
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S ' ing the features of patent claim 28.
51%8%%§Q%§g§?ogﬁ%5§b according to the invention has a

safety valve with a first stage which opens at a first
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a_ secon underFressure“ The first underpressure is

qtaRtPESEi 981 P2FBREr CLRAR EHe second. 15 This

t wo- st age design of the safety val ve ensures that
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39%88? rekButBe guant,ieh &l eegide theich opens at a
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afeefBfgertfife ety ich. TRBCsechhtFval VEGSIEIERLR Hehe 15
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deviation, but it still opens reliably in an
energency situation. 25 This two-stage safety val ve
cahial seobetaged dasigrpump thbabadety netlvwmvengimees that

aRgYE”%%gﬂgyﬁgéﬂraéekSQS%gﬁﬂﬁ@ second stage. Since the

first stage opens even in the event of a very slight
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deviation from the ideal underpressure, it will still
20 open, in the event of clogging, when the underpressure
is at a higher 1level, that is to say in an emergency
situation. The second valve prevents the entire safety
valve from opening at too small a deviation, but it
still opens reliably in an emergency situation.
25
This two-stage safety valve can also be used in a pump
that does not have the abovementioned air release valve

according to the invention or the modular construction.

30 The suction pump according to the invention can
therefore reduce the wvacuum in a relatively short time
and without too much force. The pump according to the
invention is suitable for a wide variety of
applications. It 1s suitable in particular as a Dbreast

35 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

for use in a portable breast pump, as is described in
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according to the invention or the nodul ar
construction. 30 The suction punp according to the
i nvention can therefore reduce the vacuumin a
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advant ageous enbodi nents are set forth in the

attached pat eBtief adescripBiorefofieshei gtawings t he

drawi ngs The subject matter of the invention is
eérlained_beIOMI on the basis of preferred

i Mhgstsisst enpoderents the) idestianh i hst hepaatacletelow
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of . the suct.ion punp according to the invention

LOWAERaGEetutdr R0 StREhers IMatireg S sibwih ki ew of

the suction punp according to Figure 1 from bel ow,
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ure
suctgl on

ho

ongi tudi nal section through the., 20
FurS SHEbAORnPump

expl oded vi ewcofrdiilmg suct | drh@unjnveascbedi ngithoktgubater
1, 25 Figurgogsﬁg_ws a perspective view of a | ower

housing part o

He suction punp according to Figure

151: Figure 6 shows a view of a menbrane plate of the
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Figure 2

Figure

Figure

Figure

Figure

Figure

Figure

shows a view of the suction pump according to

Figure 1 from below;

shows a 1longitudinal section through the

suction pump according to Figure 1;

shows an exploded view of the suction pump

according to Figure 1;

shows a perspective view of a lower housing
part of the suction pump according to Figure
1; .

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

above;

shows a longitudinal section through the

membrane plate according to Figure 6;

shows an enlarged detail of the membrane

plate according to Figure 7;
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30 suction punp according to Figure 1 from above;
Figure 7 shows a | ongitudinal section through the
menbrane plate according to Figure 6; 35 Figure 8

skheWs086/68basged detail of the nenbranectplcato®os/000529
according to Figure 7; WD 2006/ 032156

PCT/ CH2005/ 000529 8 Figure ® shows a viewinto a

part of the upper housing part from above; Figure 10 |,
sho9RTe Vi efPBPSa2ndranétyl & £37t tHe TBF sepPFhnhousing
punp accor dpagtt 6ramsagend ;enbodi nent from above;

Figure 11 shows a |ongitudi nal section through the
menbrane plate according to Figure 10; 10 Figure 12
shbgsranienkapged detaiéwofoff he newbbaree ppdteee of the

according t ' e Eigur h di
Iongitudina?uggggﬁoﬁ%%ﬁ}%hgCug%ygfs%§f§ %%?%g%eeﬂﬁ?tlment
accordi ng t é6reReabavention in a third enbodi ment.

Enbodi nents of the invention 20 Figure 1 shows a

suction punp according to the . invention, such as is
sﬁ??ﬁﬁ?eg'nSBSW?icﬁla QQﬂl9¥d1EF@asFEHﬁH6”HevgﬁﬁoT% the
punpi ng of f mbubaankr epaatenakkordiawever Figheeputp i s

al so suitable for other applications, for exanple for

dr ai nage punps for 25 suctioning off body fluids.
Oiigurkelacsbakspuap asséabpydi sdehawh. TFhi sthesemphihrane

is usually g&geegs@cquaﬁ ouher;Bauvei ARG, The figure
does not show this outer ﬁou5|ng and the electronics

30 needed for actuating the punp, or any energy
st9gage 18eaAswsi & exaERtedanNadcEEBYAOr tarobght Y. air

release unit according to the invention in a

third embodiment.
Embodiments of the invention

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

suctioning off body fluids.

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

means, for example an accumulator or battery.

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

part of these housing parts or, as is the case here, is



The punp has an extrenely conpact structure. One of
its largest elenents is an electric notor 1. It also
has an 35 upper housing part 2, a mddle housing part

4wdNnd 0d 6l/@WBH slgousi ng part 6, which can g I%Qg(%d 000529
t oget her/ An attachnment part 7 is al so prow i ?1

is a conponent part of thesedShousing parts or, as is
the case here, is WD 2006/ 032156 PCT/ CH2005/ 000529 -
9rlpoggde®nét 6helfem On the attachnment part 7, there
Is at | east one breast shield attachnent piece 70 on
V\,hl ch a connectl tube 5 to_a breast shield can be
pPhgdé® MRt tpdrt thediesd ctfpr}aest apne breast
eéhﬁé&ﬁ Ektéﬁhﬁéﬁﬁhﬁuéberbéﬂéﬂ wh&@ﬁsdﬂ&oﬁﬁeébﬁng tube

I h I 72,
5 DLt AUGTIR T ofH L RET oGREr Thoddt Hotin g g6 Achment part
eWemelms @@mpresabscamreshahstTh?a SpHces elk@amiats 78 also
19egr ac %L}éqeoﬁj - a833€ )I"Jto %%aatﬂnonairo %g%égr channel

housi n in such a way tiOohs  canho
t Pa3nsAlaedamdrudingf fremnethes ey dsuisitipn asd spacer

epshett sl t7 v bhebe seenph ooy gupg 25 ?QWeﬁrheeleme ts 73
i ndi vi dual 15 attachmsnps 70, 71, 72 are connecte

10y PRICRAIACI PAIMP ARSIt t FRL2 HHPY | BRiafh aPehST ohousing

the purh alhey angid udised c 5664 | @nsHOWe | Pr&hgdi€tdd and
t hr ou Qw wi.t hqut nmotor 1, shows that the
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three clearly distinguishable function areas: a punp

upit n r ni d,, a ang be
tﬁgse{gl%'&&sa?é Sé%rlnt nl{lThI!(;eli{i%ctzur:ie1 ot ?ﬁ H%%’ldual
15 pastaphmenss f?@m Hn oveér vhew oformiquiresd ?l@ndlndlfzsdual

T URpst Cc 4 La and
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with inlet and outlet openings 62, 63 and with a punp
clragbaromyienidig43' se©f 6t esRowANAACHI g rRetIVeEir dugh the

p%ﬁ%p, now without motor 1, shows that the pump, despite
20 its compact design, is divided into three <clearly
distinguishable function areas: a pump unit P, an air
release unit V and, arranged between these, a safety
unit S. The structure of the pump can best be seen from
an overview of Figures 3.and 4.
25
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
30 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
35 to a predetermined rhythm or pump curve or according to
a rhythm or pump curve that can be freely selected via

a control system.



30 chanber 43 and a vacuum channel 69. The vacuum
menbrane 31 is connected to a drive shaft 10 of the
electric notor 1 via a connecting rod 11, coupling
pweceodg/obanseexanpl e a ball bearing, are/@4eewls/1000529
13 and, by neans of this notor 1, it can be lifted
and Iomered according 35 to &0%redeternined rhythm or
punp curve aor according to a rhythmor punp curve
thae Gdf UE¥5aRT yuRBiFedt SPTRE %S cBht AT syRtRATe Wiplve
20@6h03ﬁiSﬁlPCIkﬁH&Qﬂ5/Bﬁﬁﬁﬁane— 1@ Higl adn realeagelease
unit _V conpr.i ses_an r.el e th.an
r 8PE83BI e ane 32, gl3n&lan alr % %P eggoﬁgﬁré%t ?%hand
caa be chesédrti glit layy it heelettermandrans seathes. Th
an ,air rLane h e
S pgPIeglr Sh et e SRR AT RN A e Ea o T reBAID ot
céfnéet egnvepatad e Bl edse 1w iertmenttIshnent he> APrthe

r gk ease chapnelhfithe The2ai Fryel ss_afse rEREhANG SR and4seat
IS open at the bottom that is %ﬁ% on the side

d|?edﬁbd”ﬁﬂbyafrSQQWHPEﬁ?mreFaﬁge NB? afdY32™ ary 18+9e
adLﬁEGSea fdwest ambnwetnaseuapememgaEé afieritheaval B2, and
te, 2 and second. |ease ni 0g 47 t
1°|o§é Hou3|nglﬁggt B 'Tﬁ %%gggondgggl engSQEOtEhl gatve
6Plasecdnnestedh visacomel vasuumeheamrel opentinda %&féﬂy the
vabyerChiien 68 and Eo e d né&t:oﬁ)@eﬁ'l@g 2 ealsx TBfening

alr reI ease nenbrane 32 is connected via a connectl ng
PR 33 (PHEIRGHatYFR BDSofVAEYYT (FhRPRRgnEP ter a safety

el;aci-e0nngnBEr8e s TARdELeCcthemagnet Bplkinfihg the air

rel ease nmenbrane 32 and thus frees tﬁe air release 20
menbrane seat 44. By this neans, air passes through

thke akbrrelredsaschammetbr2nand3ghr dsgh ddmnefdirest ante a
S _a] e peni h

chanRgreEhs BERGIEr cOlal Mt ad M A B EMY Chagnet
r@uu@é@ctmrr@gmeutf t§ ngThad dlemdrianpatet he dilftseltdisealr

n?@@éé@@ %%mtmane 32 and thus frees the air release

20 membrane seat 44. By this means, ailr passes through the

15

air release channel 72 and through the first and second
air release openings 54, 67 into the vacuum channel 69,
and the underpressure in the latter is reduced. This
lifting and lowering of the air release membrane 32
25 also takes place according to a predetermined function
or according to a function that can be freely selected
via a control system, and which function is coordinated
with the movement of thé vacuum membrane 31. The
movements of the wvacuum membrane 31 and of the air
30 release membrane 32 are preferably coordinated in such
a way that a pump curve 1is obtained which 1is as
described in WO 01/47577 and which is adapted to the
needs of mother and child or imitates the natural
sucking rhythm of a baby. The assembly functions in all
35 positions, that is to say, for example, when it 1is
lying or standing on a table or being carried. The
vacuum generated 1is largely independent of how the

assembly is spatially arranged.



25 al so takes pl ace according to a predeterm ned
function or according to a function that can be
freely selected via a control system and which

f%‘:tz'o m!l%zcl%%rdi nated wth the novenen(t:?/g%%%ajss/oooszg

vacuum “ane 31. The novenents of the

menmbrane 31 and of the air 30 rel ease nmenbrane 32 are
preferably coordinated in such a way that a punp
curve is obtained which is as described in WD

0475110800 WILEh o AABLEd Lo Lhe. aceds of uther

and chi i mtates e na uraI e
b&YFntThefas sentiy fumedtiicons dmn dldil3geposift i o  towatt rol

|%ﬂé%S%ﬁhléé”tﬁg@nPbSrdﬂﬁ§Ee'Eﬂésmédgﬂgh@r £t 2l R cuum
on a table or being carried. The vacuun1generate 'S

3 éﬂeg@rﬁ%d%beﬁ&ém%f thewaie raiserdl yambrsya i ak}y this

asdrged. WA12Q06/ @32156 FCT/tGHER005/t0R0529 eve1ll oHE the
valve. In the event

saf unit S ca rlses a safet
P At 1T, S TS Gt HBoEoREFBRe foo great and
ehegummﬂuheumwmuﬂﬁarwnﬁﬁstlhe nmovenent of the vacuum
5 nenbrane 31 and of the air rel ease nenbrane 32, this
safety val ve ensures that the |evel of the
Lo0yAgeorddssur €0 nthise pmvenddes .notthsecerEettgp gneat S  is

1 it c Ln i a
S L0 08 W 1 SPRL 400000 A0S o

sEtAGEE. SRfEH (Rem¥apR 55nensk ©hofa asefrwghega@éitysafety

neabwan&ﬂﬁ%dygi4é ﬁhﬁ@ﬁ1§§§e%!%ﬂaﬁﬁﬁfﬁﬁérdﬁ|M§enln% 46"
clo ggmh ich has a | at er a enin
Y

wh'ch @gﬁﬁ?%ﬁu?ql§ Lf et ySHERbY sHemBEangnps - This

15151&6t$$tﬁ§ﬂﬁppﬂn55eveﬂnaataaﬂdMNmﬁdEﬁgMéﬁﬁuM@ of about
. The second stage conprises a second
?ety nbrane 35 which is closed by neans of an
adjustlng screw 9. Its 20 limt value, at which it
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Bem19 Accordlgg to the

ich is close means of an adjusting screw 9. Its

20 limit wvalue, at which it opens, can be modified by
adjustment of the adjusting screw 9. According to the
invention, it opens at a higher underpressure than the

first stage, for example at about 290 mmHg.

25 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
the chamber 1lying in between. At the very most,
therefore, it can cover the first safety membrane 55.

30 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
opens only when the limit value is actually exceeded
and the pump has to be relieved. Since the second stage

35 cannot be soiled, it always opens reliably.

‘The individual parts of the pump can best be seen in

Figure 4. This exploded view shows that the pump is
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separ a romthe connecti
20 secured. At its lower end the upper housing part 2 has

upper locking clips 22 which protrude downward.

The adjusting screw 9 for the second stage of the
safety wvalve 1is also arranged adjustably in the upper

25 housing part 2.

The second level II is defined by a membrane plate 3
which extends at least approximately across the whole
base surface of the upper housing part 2 and thus of
30 the pump assembly. The membrane plate 3 1is made of a
flexible material, in particular silicone, and 1is
relatively thin. It has centering holes 30 in its edge
areas, and upper and lower sealing lips 34, 34', 34'’
which ensure an airtight and liquid-tight connection to
35 the upper housing part 2 and middle housing part 4,
respectively. The 1lower sealing 1lips can be seen in
Figure 7. The membrane plate 3 comprises the air

release membrane 32, which is designed in the shape of



rod chanber 23 and in which the electromagnet 8 is 20
secured. At its lower end, the upper housing part 2
has upper |ocking clips 22 which protrude downward.
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of the air_ release nenbrane 32. The triangular first
Sﬁﬁgp&gapg &%&aﬁﬁfst subsidiary area 32‘. As can also be
20 seen from Figures 7 and 8, it projects upward at least
approximately perpendicular to the plane of the
membrane and is fixedly connected to the armature 80.
The air release membrane 32 is surrounded by a first
sealing lip 34.
25 ' |
The membrane plate 3 further comprises the vacuum
membrane 31, which is connected to the connecting rod
11. The connecting rod 11 can be formed integrally on
the wvacuum membrane 31 by material thickening and can
30 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 1is
sealed off from the upper and middle housing parts 2, 4
by means of a second sealing lip 34'.
35 .
' The membrane plate 3 further comprises the second
membrane 35 of the safety wvalve. The 1atter, as can

best be seen in Figure 7, has a v-shaped opening that



15 is less thick than the second subsidiary area 32' '

, as can be seen in Figures 7 and 8. The connecting
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fwés§0§gp§3gi§gy area 32'. As can al so Ber/2429987 000529
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menbrane and is fixedly connected to the armature 80.
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Two recesses, closed at the bottom and with small

10

20 lateral connecting openings, are present in the middle
housing part 4. One of these recesses forms the vacuum
membrane seat 43 for the vacuum membrane and thus
defines the pump chamber. A second of these recesses
forms a safety closure 46 of the first safety stage.

25 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
a triangular shape in this example. The chamber 44’ is
a recessed, h-shaped trough, the latter being connected

30 to the air release attachment 45.

The fourth level IV in turn comprises a flexible plate,
preferably of silicone. It is formed by a wvalve plate
5. This too has centering holes 50, at least one pair
35 of these centering holes 50 being in alignment with the
centering holes of the middle housing part 4 and of the

membrane plate 3.
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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,

a t r. catches 41 engaging into | ower | ockin
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20 integrally with the latter.

The fifth level V comprises the lower housing part 6
and the attachment part 7. These two parts can be
formed by a single common part, or, as is shown here,

25 they can be coupled to one another by plug connections.

The lower housing part 6 is shown in Figure 4, and in
another perspective view in Figure 5. It also has a
plate-shaped design, its underside forming the base of
30 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
pins 61 are also present which also project upward and
can be guided through the centering holes 30, 42, 50 of
35 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

levels on one another and thus permit rapid assembly.
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connecting channel 64 at the top. 10 The first
menbrane 55 of the safety valve is also forned
integrally in the valve plate 5. The latter al so
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connection between the air releaSe nenbrane
seat 44 and a second air release opening 67, which is
15 arranged in the | ower housing part 6. The
i ndividual elenments of the valve plate 5 are in turn
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secaond circul ar. recess for an 5 outlet.open 63-
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into the exhaust 71. The second air release opening 67
leads to a breast shield attachment part 65, which is

connected to the breast shield attachment piece 70.

This construction permits simple cleaning of the pump.
If milk or another suctioned liquid gets into the pump,
the latter can simply be flushed with water or air, the
cleaning medium being pressed or blown in through the
beast pump attachment piece 70 and leaving the pump
again by way of the air release channel 72 and the

exhaust 71.

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

is at all times ensured.



to the vacuum channel 69 extending in the inside of

the [|ower housing part 6. This channel 69 first
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pBFHPBENELNpPE PRERINGRLF Phe Pumpn¥os Iesigedk Bplygonal
asatper. suchm&ne@dn(ﬂﬁuhQﬁﬂm praotide, phﬁWevefhethat the

latter ca I fl hed MAth wat er. or th
cPubRFeg 2habel M, S et et EE REe Y ChghPRRed o
-10b§hsttmmﬂ@qmﬂamﬂﬂhaneplﬁhe a@ramwﬂaaﬁﬁrmﬁmbmammnps once

ag bﬁlnb}ﬁl‘(@ﬁeﬁf 191'%% aé}flglglaﬁ'ﬁ;?et:}@mn@@ﬂ)szg g 10eas392

exhaust . igure 9 shows parti al view %rom above

i AEO’ t'héh@prfé?nn%sf%%gpb%r?32beA§9ca¥nf@%e&erpme?lée thin

tBQba‘iﬁm&Eyn&re&CfﬁW 9 Tofe thpo sl yavatyeafed s 32' 32' '
desi gned wth Cross section but is_scr

i ft6 & aﬁgb?ﬁlaggdaliﬁen?%baﬁ% TS ﬁ@ﬁ’ﬁgc‘fﬁﬁ? a?ln 33
15sbefingi entrgragshgenofa alongi sigte abf theeslensusedsidary

L0 564 0 00529 L Quke 0.1
%g\% a%s%écondglégg% gé/raf %om %eﬁbézéﬁr%{nt é’ é)larzy area
f B8M thellondsdeBevi ey é@@gérl nsederedr éa ot tchvefrmrr, but

rﬁbﬁ%%?cﬂﬁ@'t\é@ Wfd»@;_«,healaa@t *Re 9bngt e &aMeadesign pe
and are, there?bre not™ describ agai n
seen 1in Figure 10. It has also been found that the
20 functionality is better ensured if the connecting pin
is integrally formed on the side wall 44’’ of the
chamber 44’, as is shown in Figure 12. However, the
opening lying below this, that is to say the air
release membrane seat 44, is preferably triangular as
25 before. 1In this case, the connecting pin 33 is
preferably arranged exactly over the corner of the

triangular hole 44.

Figure 13 shows a further embodiment of the air release
30 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
not a membrane here, but instead is formed by first and
_ second air release blocks 320, 321.
35 _
The first air release block 320 is fixedly connected to
the armature 80 of the 1lifting magnet 8. It is

connected to the second air release block 321 wvia a
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5 here. In this exanple, the air rel ease nmenbrane 32
is not triangular, but square. However, it can al so
be hexagonal or octagonal or of any desired pol ygona

sh@Pgookyobassbeen found in practice, hegeyeu2obBab00529
the square shape closes and opens nore reliably

conpared to 10 the trlangufa18shape The air rel ease
menbrane is once again divided into thick and thin
skibsFHi arsPidr e6BT329, ebemant i BE2coRR@ctd ngSprAnasg clip

beb B9 aneanged @A nighe: 1t m2subsi deatyedr e&id32' .a Thé€cond,
two subsidiary areas 32 32" are al so Eubsta ti
a

[ 1
SYRELET t FETdSnecti D n 334 15 Bei iy aPP&Rged< y325
| ongrsudeing tthe thin &@&Eaﬁ&uyoayeaﬂﬁé Uasecm@ﬁy 325

a@@¥o%£9gkth?rtQ&gﬁaggb%f§5¥¥x%Le%h etalﬁlﬂ$ @Pyb 323

nger secure N a corner rOXInH
mildd/aytfai ohyot hsBr inmg edicfentss 23R, be3245eéﬁ¥e| npﬁ:@%nf@bly

%ét J]fa Bl so; beensf ound that dhe R4 upshbenaki tih one

etter ensured IT the connecting pin isintegrally
f%%ﬁ%@ on the side wall 44'' of the chanber 44', as
is shown in Figure 12. However, the opening Iying

below this, that is to rel ease ne .
SEAE 43°CPRd prtler arbef]fafsﬁy &{}Lﬂgﬁ' 33125%85’1‘0% n at
theSeaaeechhh@edonnBtt|nglphnca&|be ptefedablyy the first

n c oth
P el el oo
a¢10$@5ea%e S%ﬁJHvblﬁélacéé#MﬁQﬁf t 6hpRaeilny @it/ onwh¥aB 1is

reshnettthe @ynﬁjmﬁaﬂagﬁuﬁestﬁﬁﬁﬂelhﬁiﬁanﬁﬂﬁﬁysé&ond air
descri bed above _and t her ef ore not sEomn agai n

HERLeaThe IR oddd bRy Ps IRGELST efgan the
boi rkbskeadreseheenedahyefli Bg6.and second air rel ease

bl ocks 320, 321. 35 The first air release block 320 is
fixedly connected to the armature 80 of the lifting
nagnehes.annatsre cdhnett sdhet cadnetsetond aiow rlglfdzye the

b£8§E %%%fﬁéiéﬁé%%@@o§é93%%%%5PQH5%QQQ§§Ogﬂéz%irst air
release block 320 is lifted at first and the first air
release channel 326 is freed. If the armature 80 1is
lifted further, the magnet is then more powerful and,
despite the harder spring element 324, is able to lift
the second air release block 321 and thus free 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
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.

Therefore, in this embodiment too, the air release body
is 1lifted 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.



- 18 first, soft spring elenment 322 and a retaining
clip 323. The retaining clip 323 is secured, via a
second, harder spring element 324, on a base body 325
SURI air rel ease body. The bggze:

ﬁb ?IHng %lzﬁllg?el ease bl ock 320, the retail m-gi/cf?/sooésw
323 and the two spring el eneats 322, 324 are
preferably made of plastic and are all designed
t @het arcti ipronpumpi eceoridniphet g etdved Hilvemtei@aseherefore

b 1 ir |l e hannele
cég%bggé o%ggegyi éﬁv%%éﬁ %lraﬁglghse ock@§§§h%%ﬁglng
séuBRiana lidlveddd inock B2y Hakksspacdecapd aarp also be
ﬁ&@@%@eaha&%edpe%%iwew Ghd Ss eRected dmtie vacuum
annel 69. The second air 15 rel ease channel 327 has
a greater dianeter than the first air rel ease channe
326. If the armature 80 of the nmagnet 8 is now |ifted,
the soft spring elenment 322 nmeans that only the first
air 20 release block 320 is lifted at first and the
first air release channel 326 is freed. If the
armature 80 is |ifted further, the nagnet is then
nore powerful and, despite the harder spring el enent
324, is able to lift the second air release bl ock 321
and thus free the 25 second air rel ease 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 punp is reduced. As an
alternative or in addition to the springs of
different strength, abutnent el enments 30 can be
provided which limt the travel of the first and
second springs. Therefore, in this enbodi nent too, the
air release body is lifted such that it at first only
frees part of the 35 air release opening, with the
result that less force is needed at the begi nning of
the lifting novenent than at
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the end of the novenent. WO 2006/ 032156

PCT/ CH2005/ 000529 19 The suction punp according to
the invention therefore affords several advantages.
Iﬁop?@yg¢@§2f5ge-ranglng functional ity parl/eunodsyeoy529
smal [ space and can al so be produced inexpensively
and is easy to assenble. W32006/ 032156

PCT/ CH2005/ 000529 - 20 List of reference signs P
punp unit 5 V air release unit S safety unit | first

l evel 11 second hawd ofl}dHdrddvd Gilgaieel 1V fourth
level V fifth level 1 notor 15 10 drive shaft 11
connecting rod 12 ball bearing 13 eccentric with
cpunt er wepghp u2t2 upper housing part 20 notor plate
2% fastenigg screws  22.upper | ocking clip 23

c nnectin% f ot chafber 5 24 magnet chanber 25 thread
openi ng Sahenbranéetplate 30 centering hole 30 31
vacuum nmenbr ane

I first level

I1 second level

ITT third level

v fourth level

\Y fifth level

1 motor

10 drive shaft

11 connecting rod

12 ball bearing

i3 eccentric with counterweight
2 upper housing part

20 motor plate

21 fastening screws

22 upper locking clip

23 connecting rod chamber
24 magnet chamber

25 thread opening

3 membrane plate

30 centering hole

31 vacuum membrane

32 alr release membrane
327 first subsidiary area
327 second subsidiary area
33 connecting pin

34 first sealing lip

347 second sealing lip
347’ third sealing lip

35 second membrane of the safety valve
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32 air release nenbrane 32' first subsidiary area

32" second subsidiary area 33 connecting pin 35 34
first sealing lip 34" second sealing lip 34"' third
seal L second nenbrane of the saf I

B2 B8s1bB2 e 0005, 000620 21 330 HILERADST fds2s
rel ease bl ock 321 second aipirel ease block 322 first
spring elenent 323 retaining clip 5 324 second spring
etzoent B2bshaserbedyed2e hilkstk air rel ease channe

324, secon Ir rel.ea ne| 0 4 m ddl e housing
p%%% 40 u%ﬁgPhga?E%eggl%%%%b%%rC%étches 42 centering
hdke 43 vaicuem sewbranelsesent 15 43' punp chanber
o9§g|ng 4§e@hgn5gbe@§g menbrane seat 44' chanber 4411
side wall 4:5 air release attachment 20 46 safety
5vafde cl oSBFETEf SPFAEE &§lggentss |ateral opening 5

vabge plabgséobgqgterlng hol e 25 51 flrst control flap

5% gecond ConEralr reRease channel

327 second air release channel

4 middle housing part

40 upper catches

41 lower catches

42 centering hole

43 vacuum membrane seat

43’ pump chamber opening

44 alr release membrane seat

44- chamber

44"’ side wall

45 air release attachment

46 safety valve closure of first stage
46’ - lateral opening

5 valve plate

50 centering hole

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
6 lower housing part

60 lower locking clip

61 connecting pin

62 inlet opening

63 outlet opening

64 connecting channel

65 breast shield attachment part

66 exhaust attachment
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53 sealing lip for connecting channel 54 first air
rel ease opening 55 first nenbrane of the safety valve
30 6 | ower housing part 60 |lower locking clip 61

| PgsPi86 62 inlet opening 35 63 pyt)el2008P000529
éﬁgggﬁﬁigg?%gﬂ%hannel 65 breast shield attgchnentypart
66 exhaust attachment WO 20067 032156 PCT/ CH2005/ 000529
- 22 67 second air rel ease opening 68 safety valve
chianber 69eqerd A €hedketse 5oFeRtRachment part 70
bt gast pusprat S aclipat cpimieer 71 exhaust 72 air
rel ease channe 73 spacers 10 8 |ifting magnet 80
2 frat ur e P A USTRMPSEr ew WO 2006/ 032156
PCT/ CH2005/ 000529 - 23 Patent clainms 1. A nethod for
oper ating suction pupp, in 5 particular a nmenbrane
punmp for @%%%?%??%5 apgacuunl the suction punp having
ancair rebeaset yahweawiahhmanhi pieetease body (32)
whj ch fre?§hggstair rel ease opening (44, 54, 67) at
cyclical timnme

72 air release channel
73 spacers

8 lifting magnet

80 armature

9 adjusting screw
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intervals and cl oses it seal i ngly again, 10
characterized in that the air release body (32) is
lifted in such a way that it at first only partially

‘;riétseﬁ E?o%?&s%e' ease opening (44, 54, p%@/cnlz%o?s/oTJbeszs

as clarnmed in claiml1, in which the'a
rel ease body (32) is at firse3renoved fromthe air
rel ease opening (44, 54, 67) at an edge area. 3. The
nmethod as clainmed in claim2, in which the air 20

rel ease body (32) is atpfudt J&myed at a corner of
the air rel ease openi ng(44,—54—67). 4. The nethod as

claimed in claiml, in which a first part of the air"

rel easg bebtHo) Fsrat oberSltingd® ldft edctiodr dgu®, in
free a first air release. channél, and a second ]%ert

Sof thePaFFifdfatse BodiE™EP)e i sPHHBN 5% eBSHE
to freeaauasgondhai rsudtelcaseuabannelinghearseednd aklease

rel ease_ch nnel haV|n a reater di a than t
first al“f:L %0 re e&se c%ann e, ¥y éxﬁwy nﬁm{c‘ﬂ%}m%el Prees an
bei ng a@@nnr@diewet c@mr@oth@r 55, A73ucti orypligali hime

particyhfpgoFBMOr ang pura&Js%rss tgeﬁefatéé‘?%ggfg““”égam

with an air release valve e air al ve

havi ngCBATaFFeraredsanopdfitnghessisaelemse odyr (32) is
rel easeibedy (33) sﬁGhChaCQQa?|0§ﬁathela|raﬁe|§@§§t only
openi n 44 ? 67) sealin nd an actuatin

means PaF CA81 VD 666 05956 ACH | 6868399 (4 54,
actuateng.the air release body (32), characterized in
that the air rel ease body (32) can be actuated in

such a way that, upon opening of the valve, it at
f Rr st ﬂ“heegled;hb;i asparleiiziedarign dfaimhel ai in Swhitkeatke air
openi NG 445e560467)(337d 1tsh%1rte‘¥1 t fslreé?n?oc’ve&1 tA5HeEhe air

partlal area or the entlre alr relea
release opening (44, 54, 67) at an edge area.

3. The method as claimed in claim 2, in which the air
release body (32) is at first removed at a corner

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

4. The method as claimed in claim 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
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.

5. A suction pump, 1in particular a membrane pump for
generating a wvacuum, Iwith an air release wvalve,
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,

67) sealingly, and an actuating means (8) for
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opening (44, 54, 67). 6. The suction punp as cl ai med
inclaim5, in which 10 the air release body is an
air release nenbrane (32) , and in which the air

Nfd €266 fESP{gee (32) has an edge areaptd2cliz2ébswooob29

it can at first be renoved fromthe air rel ease

openi ng (44, 54, 67) upon: %pening of the valve. 15

7. The suction punp as claimed in claim6, in which
the ackebErhindehhs e8Y r&€leass sy nedbiet , ChaveRACt el zed
air re{gaggaerbeans £ 320148s€088BaGt €d2h 0 caih ket Mt tili®ted

(11) of the Jiftin net (8) via a.20 cannectin in .

(33) 31%n8uFﬁeacaﬁ%%gﬁgﬂb'p'Bg?Sg?enﬁggcg ng %ﬂY%iﬁé’ it

tEe ai st r gliease mMeebkanen(P2)a aparthiad edgeaarea the air

thereof .. 8. The suction punp.As [ [ 4 7, i

whi ch 5%1?%%ec8ﬁﬁgépﬁndﬁ%71?§7a§?2n52§(%héQ%?égﬁ%eéP?es

of (, 3 lehgeai rpaetease agpeni ay. te Teet suet ifagw pierpease

as claj N g m{, Epywhich the connecting pin

(33) i38$o%n£d?%nfegrélly)én 30 the air rel ease

menbrane (32). 10. The suction punp as clainmed in one

?§3§|6TH§ Euc&hbguqhm%; &8 whih@heldheircoshethi Bg pim which
i s, _arranged. approxi nately perpendi cul.ar. to th

air 380F elaé%ser%ﬂ‘gg%néoo 2)'1.“¥1f‘.n T%lersﬁgtliegr?epurh@p&%]éane

cl ai med32n, onadofic| ahireh6 tiehraighrédearr wemdrarse (32)

BCT/ CrBt05000ag5 2Eeha a2 F SO o, can at first be
parti cuemepved $iromcéde aip. reheasacPPERipgnpdds 54, 67)

c!ainegpgﬁ_gﬁgngﬁgcbgigﬁe6vagbgqugh 11, in which the

air release nenbrane (32) 5 has at | east one corner,

and the edge area (32') conprises at |east one of the

at .| eagheOB@cEAMEIpump as claimed in claim 6, in which

the actuating means (8) is a lifting magnet, and
the air release membrane (32) is connected to an

armature (11) of the 1lifting 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.

8. The suction pump as claimed in claim 7, in which
the connecting pin 1is arranged over a corner of
the air release opening.

9. The suction pump as claimed in claim 7, in which
the connecting pin (33) 1is formed integrally on
the air release membrane (32).

10. The suction pump as claimed in one of claims 7
through 9, in which the connecting pin (33) 1is
arranged approximately perpendicular to the air
release membrane (32).

11. The suction pump as claimed in one of claims 6

through 10, in which the air release membrane (32)



13. The suction punp as clainmed in one of clains 6

through 12, in which the air release nenbrane (32) 10

has a pol ygonal basic shape, in particular a square

or trlan uIar basi ¢ shape. 14. The suctlon

V3 #RBe7 R36Re%f clains 6 through 13, B %(ﬁgoszg

air rel ease nenbrane (32) _-1l5shas a first partlal area

(32") with a | esser thickness and a second partia

area (82 mafleWotthaaplgkealer itthigeldtassl aandf kithicehhe .

the edge area is arranged in the first partial area

(32'). 20 15. The suction punp as clainmed in clains 13

and. 14Thei nswdii thn t pemgi ras eldasamedenbnanme 38f hAsims 6

squar e shape,: i n C I

(32", g?&h%gatl% 'have welll\M;ghugcr%Qbas crgﬁégég m&gﬁﬁéne (32)
5whi ch hae @ﬁhnb%@$hgopenq9¥ﬂeﬁs @mdaﬁ@@daﬂ9%1§¥ﬁaoﬁg2

si de ofohPeitRisnaer 1RALE 8healga (i3l 'k 1USRCIRE Bher.

fromthe thicker partial area (3211). 16. The suction

punp as claimed in claim15, in which 30 the |ong

sigde hapea ©edtEdn @E]ldlpl nghicQhirel cenred i 8g Rilaims 6

Ui h pRPEPHBRIRG: (2 ittt bcte Do periolarane (32)

10cl ai nedasn anepoﬂygbaaﬁs bas3t t bhapgh 1Gn i pawhichlar a
e, 21 bglghease ebaalag (d4pacth hlbdas a pol ygonal

basic s a square-or triangul ar
basi c shape WO 2006/032156 PCT/C}QOOS/OOOSZQ - 26

184 . Th@h%”%lh@@lo%‘ chai rad ik Pnen oforfd abfrs Baims 6
through 17, in whi t e air release nenbrane (32) |?32

substaﬁFFQPBF 6@anén shigh Hhe Y i bRl pudp IRTAraRe
15air rehaaseavaFvesti rpapaidl cldda W (32gn adifthr elaea$esser

xﬁ:zﬁ ?ﬁé %%%g%d In Ongegéngl Enﬁlaltﬁﬁgﬁgh gb”’ w1th a
greater thickness, and in which the edge area is

arranged in the first partial area (32').

20 15. The suction pump as claimed in claims 13 and 14,
in which the air release membrane (32) has a
square basic shape, in which the two partial areas
(327, 32’’) each have a square basic shape, and in
which the connecting pin (33) is arranged on a

25 long side of the thinner partial area (32')

directed away from the thicker partial area

(327 7).
16. The suction pump as claimed in claim 15, in which
30 the long .side has a center, and in which the

connecting pin (33) 1is arranged in the area of

this center on the thin partial area (32').

17. The suction pump as claimed in one of claims 5
35 through 16, in which the air release opening (44,
54, 67) has a polygonal basic shape, in particular

a square or triangular basic shape.



rel ease valve has an air rel ease nenbrane (32), and

in which this air release nenbrane (32) and a 10

vacuum rmenbrane (31) used to generate the vacuum are

desi ally in the formof a co [N

ﬁé Qeﬁg{bﬁggnghe suction punp as claiggg |ﬁ§?ﬁg m >29
in which 15 a part of-thés-nenbrane plate (3) is

deS|gned as a safety nmenbrane (35) of a safety val ve.

218. Th@hsucﬂumcgunpuap dxi redimedei iheonef efainging 6

and 20,y kBu?ﬁ %b HE RAIRICOTY 565 A dPPC meRBrane (32)

housi ng par |ch receives a lifting magnet (8)

for ac@@aﬁphgt?ﬁélaﬂﬂYréﬂéﬁ§e menbrane (32) and

receives an electrlc not or (1) for actuating the

vacuum penbr ane, (31), a n1d e housi.ng

5 ah%ai r TRE| cH&e" TShDPEAE sBhY (4H5 ﬁﬁFchggge?§é éavﬁéd in
for thpaatﬁcﬁebea&etHEﬁhran& @ﬁ@e&ﬂ&ivaiweﬁasuclaumdd in
an air relea e opening, a a, gvacyum

seat (43 E Cﬂé”@&%ugn1gg r E 31)1%I gﬁﬂg{omer

housi ngebaatse(ﬁaa]f\m hesm amwy alrvat@hm%ﬁaﬁmbl(% (32),

bet weepngi i of §i82%L GPRNI APr 3Pel 84 seSher®Par@Nd( R and a
inl et opening (62, 51, e vacuum nmenbr ane

4
10geat (48FUUPHhEGREHF Ehe ( %igt@Seﬁsﬂ“heﬂﬁﬁeg?Fﬁndéﬁa vacuum
betWﬁeﬁrbhQk#ﬂ@ﬁkxﬁnﬂnﬂbgﬂb$1thuﬁIﬂgepakhﬁn(af 4) ¢ommon
and a val ve Iatf g ? ing arranged between the
nlddlemgﬂﬁr? PITRGGSsI §~ 35 parts (4, 6). 22. The
suction punp as claimed in claim?21, in which the

2806, 083756 5t BSuHT ibe oL el S iyl ' wnien
15 pl ane. a2Bar¥hets Gétlisomeplmangs rdladisre® )i niei dpeigeed as a

Cla'nssg%et9nQe%grah@ W@B@hOEhﬁ %@E&Qypb%HQe (5) and
the 5 nmenbrane plate (3) are made of a plastic, in

21. The suction pump as claimed in either of claims 15
and 20, in which the pump comprises an upper

20 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

25 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

30 (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

35 parts (4, 6).

22. The suction pump as claimed in claim 21, in which

the valve plate (5) and the membrane plate (3) are



-particular of silicone. 24. The suction punp as
claimed in one of clains 5 through 23, conprising an
exhaust (71) and, 10 optionally, a vacuum attachnent

828R/ B8P ousi ng of L he punp. 25, PHAL IR dS2s

punp as clainmed in clains 212and 24, 15 in which an
exhaust attachnent (66) is forned integrally on the

| ower hobstagtpadfly( 6laard can be connected to the
exhaust (71) formed integrally on an attachnment part

(7). 20 26. The suction punp as clained in one of
cRainsTRe suletdeghp2Bp ias whiahnadeln oetherni dél elapgs 21

upper oHQusbag PAL L SiHi%h 4ch@) Ganhvae ;Ipialeged %)og%tdaer the
so as to forma closed housing assenb

5suct i oRepREANEs BlarfRed(?h c?%ﬁrn@ﬁﬁelr?ﬁMn%:hPlﬁﬁélc' in

housi ngagssemblky b sibstanki.ally watertight and can
be flushed through via a breast punp attachnment (70)
to the exhaust (71) and the air release opening (72).
30428. TAeSLE:md:tohoqnuppnw tdisacéasfieteyd vahveyne nof claims 5

Crai mero e o o7 APEuRg AL ear ey Vb hhs 27

10first os>tepn(aaay 463 Maucelhmbp@ﬁ%a@hmgnf—u rgt0)3sand an air

under presguke. apdagnaesend, $§)9I0 widteh O)p Mt Glie OGRS  an
at a second underpressure the irst underpressure

bei ng GUAREI DRUSIEGy AfoBe PRAR the second. WO
2006/032156 PCT/CH2005/000529 - 28 29. The suction

p ¢l al e in claim5b, in alr | eas
DO od B Sufna® R n o drane iy RS 24,
15321), tihe whish sabsiailmyst attachment (66) 1is formed
'~ integrally on the lower housing part (6) and can
be connected to the exhaust (71) formed integrally

on an attachment part (7).

20 26. The suction pump as claimed in one of claims 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.

25 27. The suction pump as claimed in claim 26, in which
the housing assembly is substantially watertight
and can be flushed through wvia a breast pump
attachment (70) to the exhaust (71) and the air
release opening (72).

30 '

28. A suction pump with a safety wvalve, in particular
a suction pump as claimed in one of claims 19

through 27, in which the safety valve has a first

step (55, 46) which opens at a first
35 underpressure, and a second step (35, 9) which
opens at a second underpressure, the first

underpressure being quantitatively lower than the

second.
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5 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

(380 i EESt spring el ement (322),
sgéo%%ygaggﬁgFgry body (321) having a fF?E?Cf%QSF/000529

rel ease channel (326) which g&8n-be cl osed by the
first subsidiary body (320), the second subsidiary
body (321) closing a second air release channe

(327) , raBd e i$RC o Bl @1e3sRLhaNel 216327) in which
having a greater dianmeter than the first air 15
r el easBR&harfidl (g%%§§se body has first and second

subsidiary bodies (320, 321), the first subsidiary
body (320) being connected to an armature (80) of
a lifting magnet (8), and the second subsidiary
body (321) being connected to the first subsidiary
body (320) wvia a first spring element (322), and
the second subsidiary body (321) having a first
air release channel (326) which can be closed by
the first subsidiary body (320), the second
subsidiary body (321) 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).



