SUCTION PUMP UNIT

The present Znvention relates

ot
O
w

according to the
metnod for »Hperating a sucticon pump unit according to

—

The preawmble of c¢laim 18. lThe sucticon pump serves in

particular for use 3sg & preast pump Tor ext:

nuaman breast

Saction punp units are sufficiently krown in prior art.

0]

They aore usced for extracting breast milk, but slsce in
thne mnmedical field Ifcr extracting boedy  licuics  or
fTluids., Examples for the latter idnclude extraction
processes during and afler surgical precedures, wound

drainage, thorax drainacge, and the suctioning of bod:

While punping breast milk, a wvacuun punpe 1s wsed Lo
create a  vacuum in o breast  gshicl applicd toe  the

rnctner’s breast, wilch

extracted from the breast. In crder t©o enable as
painless & suclion as poessible Lhal corresponds to Lhe

sucking rhyvthm  of  the infant, 2 chronol

nging applied tc the Dbreast

dction onprise a rapid rise In the vacuun
Lo aincspheric pressure cr Lo gome olher base value
nave proven cgpeciaclly cffcctive in practice. Figure 12

arncws a C_\'?”?”L’-S‘Sp_\'l’\'_)"v W Cressure ;_Cngff:“SSiJl’l.

L owas shown Lhal a rise in Cressure LI dhlr eXllesg

7
y
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advantagecus, ags may be glcancd

pressure

by

ance can k

G
t



Trem Figure 130 For exampie, one advantage 1s tThat any

milk That gets into the vacuum tube between The breast

1

ghield ana +The kreast pune <can pe purged. Ancther
advantage is that 2z relatively thin wvacuum tTube can be
used petween The breast shield and the pump ajggregate

Jgiven active wvertilatiorn owing To an excess pressure

gource active ventilation, the flow regsistance

in the thin tupe would pe too pig, s¢ that it would be
e To dissipate The wvacuum

inpessil ast enoucgh. Thin

tubes vield a swmall dead voluwme. ''his in turrn maves 1T

1

possinie to use smaller pumrp l.e., Vacuum

punps with a Zower suction power.

A pressure prodression witt

by using the

T -~ L~
pressure SoArce. Aowever v

of the wvacuum pump, one of the pumgo

cuun port or the exhaunst, must
This can be accomplished with a 5/2 way

disadvantzge Lo Lhese valves s Lhal

ively large, hcavy and oxpensive.  In
addition, a steep flank 13 alsn greferred Icr this
pressure progressicn during the rise 1n  pressure,
However, such a sleep [lank Ls virloally inpessible Lo

P T N S T s e
achieve with 5/2 way valvoes.

Det 182 28 4bb ciscloges a2 milk extra
vacuur o pung, whoge  vacuumn  porl and exhansl  are

connectoed with o gwitching valve. A suction line rungs

Ircm the switching valve to a breast
the switching walve 1s Cconnected with the ewhaust
acling as Lhe excess pressure source, Lhe vacuun in Lhe
breast gshicid can be changed relatively cuickiy. In
F 4y e o R P T T P ~O1 — P P T S
COlE case, the Fz\l\l;r_(_/lllllg valve o llf\'ﬁluf_u a rotating

dislk, which alternately releases a valuua Opening or an



Uz 2050/0121265 describes a breast vumpe o1 extrasting

breast miiyv with =solenoid valves.

The pressure changes achievable by means of krnown
sucTion pump units with The assistance of an ex~ess
pressure source Tave place relatively siowly. However,

repid changes 1n pressure are required to enaple as

\ﬁ

natira. an extraction as possible. A Jdemard for suction

curves witn rapidly changing pressure ratics also

in the other &areas oI

nertiornec

DESCRTHTTON OF THE THNVENTTON

ect of The invention

i)

action pump unit and a wethod Ior o

suction pump unit that cnables a rapic

-t

reduction in the applied wvacuun, ever

goys

H
rn
i

excess o

This chijecect 1g achiceved with o gsucticn pump onit having

ci claim 1, and a methoc for ovperabing a

suction punpe unit having the features of claim Z@.

The guecticn pump  unit  secording  te the  invention

ccnprises a

CUUIN COrt, an excess pressure portc and a

ive, The switcohing Ve
Lwo lnputs, wherein = is

with the vacuum port, and o socond c©i the

inputs 15 connectec with the

pressure port. The

switching wvalve further comprises an ocutput with a

Lhrough hcele, whe Lhe cutput can De nev

To the inputs from the firgt input to the gscocond input

and bhack. Thereficre, it can ke awitched back and forth
between these two inputs. As a result, the through hole

T 4 R P PR - .. R .
allernalely eslabl ishes & [luld=connunica

L4

to tho

L

connection with one of the inputs. According

L



invention, the tThrough hole of The outrut is releasec
and wentilated during &at least part of the movemert

between the two inputs.

Tn & prererred embnhdiment, The output ~—an ke 1if
ive To the two 1nputs wnile moving between the two

inputs, where:n the through hole of tThe cutpust is

released and ventilated in the Lifted state.

In The methoc according o the invention

2 suction pume unit wenticned above output  is

relative to

meved back and forth between The two

Tne Twn Inpurts. While the output moves, the through

nole alterrately  establishes a Tluaid-communicating

)

connection with one o©f tThe inputs. According To the

invention, the =hrough hole ©f +he output is rel =ed

m
U
n

and ventilated whileo moving potween the two inputs.

According to the inventiocon, the output and an oulput
line connecled with Lhis oulpul are zlrezsdy venllilialed
ags seen ag the output is removed from the vacuum port

and before it 15 cconnected with the excess pressure

ventcilation takes place faster than

in convenlional 5/2 way valves. Flgure 14 presents a

COrresponcing orossure progressicn. for cexample, it ois

u

pcssloie to achieve ventilatior TlMmes, anc hence

pressure rises in The atnosph randgs, which
correspond Lo Lhe classic suclion punp unils wilhoul

execess progsure  sources. In addition, however,  a

-
(8

in  the

poslitive wvalue rancge can be

rige or the wentilaticn curve makes

The

it possible to achieve shorter cvcle ftTimes, and hence

units

nigher cycle nunbers, than in known

wilh a poslilive pressure progression. As a conseguences,

(

L
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Cne sumiing LLOQUOHQV Jan Lo Lnoroascd.



Thnis awitTching wvalve according  to  the invention

e suction curves

soth with possipie punping frequencies ard

punp delivery rate c¢hanges, and with respect to the

shape of the curve.

If 2 membranes is used ©o seprarate media,
describped in WO 2011/035447, the rapid pr

results in a quick and reliable reset orf

I'nis also mares 1t possible to use &
nurmber for The suction curve Dy comparisorn o Known

suction purps.

LT 1s further advantageous that +TThe switching valve,

small ard

simple in design. It 1z correspondingly cost effective.
It 15 further advantageous that it is only a three-way

valve.

The cutput 15 nmeved relalive Lo Lhe Inplls, neaning

that cither the outpur and/or the inputs can be moved.

empociment, the valve body is Ifixed in

place with the inputs anc situated in the suction opuny

e

unit, and Lhe oulpul fs moved.

The mcve of the ourpur relative to the twc inpubs

nt  pbeing shiftec

linpe in s [irsl

in & gecond direction perpendicu
direction. This movement makes Lt

the through hole of the cutput ear

minimar lforce 1g sullicienl Lo

oly secured to Tthe ocutput 1s an output line of

wilh

Lhe sucbion pulap unilt, which can ke moved

the coutput. Thig cutput line lcads teo the oser. In the



reast punp unit, it leads to the Dreast

the casze of 3 drainage punp, it leads to a

patient to pe extracted.

The suctinsn pump UNIT 7an coOrrrise a vacuun sniUrce and
an excess pressure source separated and  irndererncert
prefer used as “he excess pressure source.

Therefore, the S CT I o pumy uUniT in a preferrec

embodiment compriszes a singile vacuum pump, wherein tThe
vacuumr pumnp conmprises the vacuum pors, and wherein iz
Tarther comprises arn exhaust +Thet forms the excess
pressure rort.

1 '

reep *©

relative shifting path of the
cutpat as  swall as possible, the ftwo irputs are

preferably arranged noxt to cach otheor In a planco.

In & preferred embodiment, tThe two inputs sre arranged
in a siiding plalte wilh a planar surfzce, and Lhe
cutput regsts upon this sliding plate once the fioid-

cermunicating  connecticn  with the  1nputs

established. This siicging plate enables a tight
conneclion petween Lhe Input and Lhe oulpul. I the

sliding ciate Jomprises 3 low static friction

and a lcw XKinetic friction coefficient, the
cutput can be noved relative to the i1nputs with little

exertion ol [orce.

Thne relative nmovenmer of the output

two  Lnpubts can ke achleved 1n differe
prelerrec enoodinen 12 S M ralve accoraing O
yreferrec Do V[“l\l_,, Ll\;\ XIJ_ (”lJ_ 1< Vv l\‘() 1ccording | ¢y

The invention 1g a gsolonolid vaivo.

In a preierred embodiment, it

electromachels wilh one coll each, wherein each coll is

4 o~ 3 T - Y o e B hon - e M. - -
interspersed oy a ferromacnetic, hollow core. Thoe two



nollew cnres form the Two inputs. The »utpun —omprises
1

a permanent wmagnet. 'he permanent magnet is oreferaply

2 rirg that forms +tThe Through hole. In preferred
exenpLlary empodiment, “he output 1s formwred by 3

ermanent maanet in carticualar
¥ M
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~
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embodiment.

The colls are preferably arranged so a3z to run parall

0]

T.C eacnh otner. However, Tney can alsc pe situated at an

to each other, wherein they aooroach

Jard The outpuxn This shortens the path
over which The cutput moves Pkacx and forth between the
Two inpurts by compariscon to the paraiiel ~onfiguration.

ITne switching time iz minimized 3s 3 resust.

The use of electromagnetic CTOLLS, in particular
cylindrical colls, In the oswitching wvaive cnablcs a
very rapid switching cf the wvalve. The twc onils are
exposed to an cpposing current. The valve switches over

given a c¢hange 1n the Lwo currenls., The

I
.
~
i

advantage t©e this cmpodiment 15

virtuaily no material fabticue, and ensures

switching of the

If 3 permanent magnet is used in the outout, the outouot
is attractec ky one of the cores with the coils in the

current’i state, and  closes  the

position. The prneunallc tightness is ensured In

a iow current

O T P v - - - [ . R - T = = - SR — _—
chia state. The gwitching valve compris
since the Coils only requlire CuUrrent when

ircm a vacuum to a positive pressure and

y Juide the outpgut In terms of

in relsticon t©o the two inputs,

Lhe Lwo inpuls ol Lhe valve body are covered by a 1id

in 2 preferred ecmbodiment. The lid opens up o hollow



space ~»ver the inpurs. The »urtput is movably held in

“hnls nholleow space.
Tor ventilating the cuiput as 1t moves beck and forth.
For this purpese, the hollow space 1s preferaply
expcsed To o ambient zir, i.e., The valve hcousing is not
Tignt relative To tThe environment, or it comprises an

Tortment Lz here uncerstood ag
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either tThe intericr o¢f the suction pumpe unit or th

Is

curer environment of the suction rure unit.

S asz o pe aple tTo 1lift the connection as 1t moves

~f the connection.

In o preferred cmbodinent, the twoe ccils are held In a

ared yoke TO ensure  the

ability of the wvalve,

wherein the vycke 1s arranged at an end of the valve

body I1yving opposile Lhe oulpul.

.
Inst

ci being designed as elechtromacgnetbic coils, the

switching can aigso bhe coniligured as a
paralielogran. In a preferred embodinenl, Lhe swilching
valve compriscs two plilates that are arrangoed parailich
tce each other and can ke shifted parallel tTo each
cther, wherein the cutput is held in a first of these
plates, &and Lhe twe lnpuls are silualed 1n a second ol

P N Y I R R mi. - - S - N - i~ - - - e oo oy
chegse viates. Thoe two plates are profoeorably connccted

to form a parallelogram

£-

flexura:r elements, in  particulsr  lest

cas g pe &y . 3 - % - [ reqa T Ly b
surface elemenls wilh inlegral hinges.

Thne relative ncocvenent betwe

thne outout anc the inputs

ralbiy taxkes place by

exercing force on at least

one oL Lhese LWo E_)J_jL(_,o Lo move Lhem in Lhe direclion



or their plate plane. Preferanpiy, the inruts are held

Tixediy in pilace, and the output Iis moved.

]

The advantage to the enmbodiments with the parallielogram
is that they are lignter and more cost-efTective Than
The variants with the eiectromagnetic coil

crnbhodiments are indicated in the

~
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D
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SRIZE DESCRIPTION OF THE DRAWINGS

=g

‘reterred

i o7 The invention will De
described pnelow based on tThe drawings, which are orniy

Tor explanatory purposes, and nmust ot pe construed as

limiting. The drawings show:

Figure & a  schematlic view 0% & breast gcumg unit

according  to  the  invention during the

extraction of breast milk;

N3

Figure 2 a perspective view of a sewiltching valve
according  te the inventlion in  a first

enbodiment ;

Figure 3 & longitucinal section through the swibohing

valve zccording to Figure 2;

|
'_,

(&
“
s
]

4 a view from apove of the switching wval

acccrding tc Figure 2;

Flgure 2 anoiher je view ol Lhe swilchin

i

valve gcecording to Figure Z;

Figure © 2 longitucdinal section through the switohing
valve azccording Lo Figure 2 in a [irsl

S I - - P N A
pesltlion oI thne cocutpul;
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Figure

Lhe

spplicd  to

lrise

7 a tongitucdinal sectinn through The swit~hing
valve accordirng to tThe invention in a secorc
position of The output;

3 a tongitucdinal sectinn through The swit~hing
valve accordirng to tThe invention in a secorc
embodiment and in a2 Zirst position:

9 a tongitucdinal sectinn through The swit~hing
valve according To tFigure o4 In & secornc
position;

10 & schematic wview ~»f the pba~k arnd forth
movement of tThe outout of Che switching
valve according to Figure 8;

1 3 magnificd gection of a switching wvalive
acccrding  tce  the  invention in  a thirc
embodiment;

12 3 grachic viecw oif the progsurce as a function
ci t 3 breast pung acccrding tc prior
art without & positive pressure;

3 o gravhic vicw ¢i the proegsure 335 3 function
ci t 3 breast pung acccrding tc prior
art with & positive pressure, and

14 3 grachic vicw oif the preogsure ags a function
ci time for a breast pump according to the
inventicn.

DESCRIPTICON OF PREFERRED EMBODIMENTS

1 shows a schematic bhreszstc punp unit.

Uetlicen according Lo the invenllion can slsc be
> other guction  pumps, in particuoiar to



drainage p»umpns. The sucticon pump anit  conmprises  a

suction »umn 1, 3iso referred To a5 vacuum aggredgate.

The suction pump 1 conmprises a2 suction Or 3 vacuum port
and an exhaust for wventilating +the suction pump 1. A
suction line 1% is heocked un to the sustion ~onne~tion,

wnile a pressure line 11 is hooked un to the exhaust.

two lines 10, 11 lead to a3 switching valx
also referred to as actuator. The suction

switcning valve 2 are ~onnented o ea~h

1o contreller 3. The cornnecting
deplictead schemeaetically, and marked with reference

nuanber 0.

An outout iine 4 leads from the switchirng vaive Z to 2
oreest shield %, which 1sg connected with 3 milyk
collection contaziner &. Usually situated ketween the
milk collecticon containcer € and breast shield 2 1o a
check valve 7, which limits the deac veclume. The human
motherfs bDreast upon which the breast shieid b 1is
placed 1s here nerked with relerence nunber 8. The
breast  gshiceld & can alse comprisce another  shage.
Exanpies of the latter are gsuificiently xknown from

pricr art. The output line 4 i1s ususlly a flexible

hose, 1n parlicular made cut ol silicone., However, Lhe

suction pump 1 with the gwitching valve 2 can also be

directiy secured fto breast shield &, so

cutput line 4 can be cmitted or runs inside a housing

c 7 shcocw a first exenclary eanbociment of a

f

Figure 2

switching wvalve 2 acccrding invention. it
colprises Lwo eleclromagnels, 1l.e., coylindrical colls
20, 1 Ferromagnetic cores 22, 23 run in thege enilgs
2¢, 21, anc are aliso preferably cdesigned as a hollow
cylinder. n particulsr steel or ifron cores  are

able as Lhe cores 22, Z. Therelore, reference 1g

i
mnade below to iron cores, whercin the cCoreg can aigo



~

consist of other suitable marterials. These ~ores 22, 23

> N

Torm Two 1nputs of The switching vaive 2. A fTirst core

pump L.

The tTwoe ceoils 28, 21 are held in 3 yoke 27. The vyoke 27
~onsists of a fTerromagnetic material.

272, 23 pretferably touchk or irntersoerse

Er the cppcesing end, the Twoe ~oils 20, 71 are ~overed

oy a sliding plate Z4. tThe two

project into this plate 24, The

holes 40, 241,

S
L'-/zu

connected with

Lhe first inpul formed by Lhe [irsl core 22, A second
cf the through holes 241 1 connoctod with the sccond
input formed by the sgeccnd ccre 23, This creates a

first tiuidmpermeabie line from the suction connection

1¢ Lo Lhe [irst inpulbl 22 and Lo

“~
[
L
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the firgst throogh hole 240, N gsccecond fluid-perncable

line 15 created from the exhaust via the pressure linpe
11 to the second input 23 anc to the second throuch
hole 241, Both  Lhrough holes 240, 241 prelerably

the game diameter. The two 1nputs ; 23 aligso

Sy ccmprise the game diameter. The diam

the through holes 240, 241 are identical in size to the
diamelers ¢l Lhe inpuls 22, 23, or prelerably gsmaller.

However, thoy arce preferably centrally situated on the

The sliding plate 24 preferably consistls ol plaslic, in

~arocicuiar polyamide. It orefcrakcly comorises o



v direcrted planar surtace. The latter ~an
comprise a Llow static rfricTio: “icient and & low

.
ricticon coefficiert at least i the region of

ITnis =1iding piate 24 iz covered by a lid 2b. The 1id

pelvamride. T Zorms a hellow space 250 over the =liding
4, whi~h comprises a wind»nw, here & slit b
Thne window 2Bl extends at least from the Tirst Throucgh
hole 240 tTo the sgecond through ho

enveloped by an inwardly directed suriace 252 of the

urface 2L2 preferabily ~omprises a  1ow

“lcient arg a iow kinetic

-

Situsted 1n the hollow space 250 is & permancnt magnet

(o}

“ing 2e. It comprises a throuch hole that approzimately
"o the through holes 240, 241 of the
24, The pernanent magnebl ring 26 is
in the hollow space 250, wherein the
220 i3 dinmensicned in such a way That the
be moved from the first through hole 240,

‘rom  Lhe [first input 22, Lo Lhe second

241, and hence to the scecond input 23, and
back again. The magnet ring 26 nere covers the

through hole 240, 241 conpietely, and forms

o Xe]

3 [Tuid-Lighl connecticn wilh Lhe respeclive 1nput 22,

The mnagnet ring 26 forms the output of the switching
valve 2. The oulpul Tine 4 1s heocked up Lo the nagnel
ring. The gslitc 251 is large cnough to ailiow the outout

line 4 tc meve Lninmpeded whe

n the magnet ring 26 moves.
This is readily wvisible in Figures 3 and 4. The output

away [rom Lhe Tid 25 in a U=

o3

line 4 1g preferzbly Le

p - T e a5 - o~ e a 3 N o~ -
SNape, as o may Lo SGLsoormod In F;QULO. .



The described arrangement provides the onption of
creating a Tight line between the suctiorn cornectiorn of
The vacuum pumrp L and the breast shield b, ard a tight
line between tThe exhaust of the wvacuum pumpe 1 and The
breast shield &. T» this end, the coiis 20, 27 are

orieftiy  exposed  to opposing  current. ‘I'ne resul

magnetic fielid generated in tThe core 22 ig polarized

magretic field 1in the second core 23

2 s attranted Dy a ~ore 22, and

This

illustratec in Figures & ard 6. The suction lire 10 is

now connected with the breast shield 5H.

Thne cirectior. of current is switched, i.e., 1f the

now repelled by the firgt input 22 and attracted Loy th
seccnd 1nput 23. It moves toward the seccond input 23,
during which 1t 1s fifted toward the Lid 25, thereby
releasing lls threough hole. The 1ilting ol Lhe nagnet
ring 2¢ ig limited by the 1id 25, This is readily
discernikie in [igure 3. The mnmagnet ring 26 here
slides along the inwardiy directed surface

lid 25 Loward Lhe

irpul 23, and

lewers ftagelf onto this scocond

Liftting the cutput 26 ventilate

the magnet ring, i1.e.,

Lhe cutput 28, &end hence the oulpub line 4. AL Lhe

-4y

cenclusion of itg movement, the magnot ring 2¢ lics on

the second input 23, anc forms a Iluld-tignt Lir

-

e with

ne lavtter. The exhaust and

are

now connected with the breast

A - P . R R | - v 1 PR . R Ty - -
i ond Lreast shicid 5 can bo getively wventiloted, and

evern an exXCcess DressLre Call te generazed. Acain

switching the current in turn

baclk tc Lhe [irst inpubl 22, The movemenl




ring ~2& is here The sane

cppeosite direction.

If no current 1

1

Tlowilindg,

i)

its T OTy,

The currenz

=

magnetic Tielc

The i varied

possibie, and can

parameters.

1" £y

Pregent instead

The

according %o
rar«ed

examrpl

Cezsnribed apove, Dut in the

second exenmplary embodiment

the

I

irnverntiorn.

with The szame refererce

cermanent

macnets

paralieiogram. ©, which is forned by two plates 24, 95
and  Lwo [lexible partis 92, 893, The twe plales are
preferably made ocut of metal or plastic. The output 96
ci the gwitching valve 135 arranged on the Iirst

@4, It is here fixedly secured to the ftate 94.

PN N T -a -
56 also o

i3

noe

cither t

intersperses the first

throogh

onne

cutput

QHU

PN

cled wilh Lbe line 4.

ortoLt

plate Two in the

inputs

;901 re presenc 1in the

second plalte 25, which [orns a2 vealve body. They are

aituated

23 to hook up the sucticn

drive

this

exanple

G
=

F

ig connected with

()

cach

the second

the

anda

pressure

90 Ls present for purpcse. For

an eleclric nolor, The drive
g rod 91, which igs fixedliy



cutpat 96 to ailsc ghiifit Ifrom the first irput 9k
according to Figure 2 to the se~ond input 95
To Higure 9
As 1n the <first exemplary ewbodiment, the movement

invelves a ~ompination of & straight shifting in A

first direcxt a =second direction

perpendicuiar to the first direction. This 135 readily

mven more support is given to the movewment 1f the

XanpLe. It is alse p’)SS]b]e oo uzZe Toe QrLVInG oz Yo

cnly for movement in one directicon, and to have the

res take place via thne leaf springs. In addition,
severa. driving rods can be used at different force

applicalion polints of Lhie As an

slternative, the gsccond plate instecad

ci the Iirst plate 94, or in addition to the first

11 presents a2 third cxemplary cmpodiment. It

conds to

C, exceplt that

accerding to Figures 3 To

elenents 95 with £

. - . = o
teal SOrinNnGs. e eildangLe

~

clements 93 can oo made oot of metal or

The suclion punp onil according toe Lhe inventiion wilh

(o3
[@!
o

Tne SWltCi’llf‘lg ValLwve pormlts hagoive T

iiation of the output line connected with the

output.
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A suction pump unit with a vacuuwm port, an

] b - T = - T, T e T - - > Oy
pressure  port and a switching wvalve (Z, 97,

wherein the switching wvalve (7, S} oomprises

Rl

valve body (20, zi, 9L with two inputs (22, 23;
950, ©5L1l}), wherein e Zirst of the inputs (22, S00)
g connected with tThe vacuum port, anrd a second of
the inputs {Z5, 95%7) is ~onne~ted with The ex~ess
pressure port, and wherein the switchirng vaive {(Z,
91 comprises an cutputn {26, 96) with a <tThrough
kore, wherein tThe output (26, 96) car ke nmoved
ative to The inpurs (22, 23; 950, 0b1) from the

first inpuz (22, 950 to the input (23,

952 and back, 28 a result of which tThe throu

horle alternately establishes 3 fiuid-communicating

connection with one of the inputs (22, 23, 950,

the thnrcugn hole of
the output (26, 9¢) 1is relessed and ventilated

during al lezst parl of the novemrenl belween Lhe

The sucticon pump  unit  according  to  claim 1,
wherein Lhe oulpul (26, 9¢) can ke 1illed relzstlive

to the wwe inputs (22, 23; 950, S$E1) whilc meving

tetween the tTwc inputs (22, Z23; %950, 9
the througn hole o©f the output

U
3 - . - - . : e » H - . -
relegsed and venlilaled in Lhe 2:illed slale.

The sucticrn punp unit acccrding tce cne of

nr 2, wherein the valve body {20, 21; 95%) i1s fixed
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oumre unit, and the culpul

(126G, 9G) can movo.

The sucticn pump unit according to one of claims 1
Lo Z, wherein the movenenl ol Lhe oulpub (26, 9&)

SR o e e . R o
rolative toe the twe inputs {22, 2Z; 9B¢, 951)
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e

invoives a ~ompination »f keing shirtred aitong a

straight

the sucticon pump unit according te one of

o

o ¢, wherein the cutput (26, 96) has =secursed to
it an output line {4) of the suction pump urit,

which ~an be moved togetner with The curmpun {76,

The suction punp unit according to one of claims 1
to 5, wherein it oomprises a single vasuum DUMD
i), wherein the wvacuum punp (1) conprises the
Jacuum port, and whereir. -t further <comprises an

exhaust which forirs the excess pressure port.

The sucticrn punp unit acccrding to cne

tmn &6, wherein the twn inputs

nexl Lo each olher in a
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The sucticrn punp unit acccrding tc cne of olald

tn '/, wherein the twn inpucs (22, 23; 9buU, 95
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are arranged in a sliding plate {84} wilh a planar

surface, and the output (2&, 26} rests upon this
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crice the fluic-communicating
connection witcth the inputs (22, 23; 950, 9kl has

e )
cNenea sy ogacr | gyt 1'\ e
Deen eslablished.

The sucticn punp unlt acccrding tce cne of
to 8, wherein the switching valve (2] comprises
Lwo eleclromagnetls wilh cne coil {20, 21} each,
whorelin cach coll (20, 21} is intcropersed by a

ferromagnetic, hollow core (22, 23), wherein fthe

3 £-
i

R R
b

- - .- [P 1 2 - . 4 B T P
two Cores V22, 3 orm the two  Inpubts, and
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The sucticn pump  unit according o ~iaim 9,

the permanent wmagnet 1s & rirng ({(26) arnc

The sucticon pump uniT
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or 10, whereir. the Inputs (22, 23} of tThe wvalve
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pody are covered by 2 1id (25H), which orerns up 3

hoilliow space (250).

The suctiorn pump unit according to one <of claims
i oor 1z, wherein the holliow space {(250) conprises
a height fthat exceeds a thickness of the outoput
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Tho gucticn punp unit according to one of ¢l

te 13, wnerein the twce colls (20, 21 in
a shared yoke (2V), wherein the yoxe (27, 1is
arranged ab  an  end of  Lhe wvalve body 1ying
ocpogitoe thoe output {2G6).

comprlises
two plates (94, 95) that are arranged parallel to
each other and can be shifted varallel to each

held in & fiirst

- Y . £y A . . [ PR
ol these plates (94;, and Lhe Lwo Inpuls (250,

95%) are gitecated in o gocond of theose wlates

The sucllion punp unil  according Lo clal

ad
v - o~ Ly N, U gy ~ | == I Oy sy P - — -~ — = =
whorelin the wwoe plates (94, 95) arce connccted with
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‘'he suctiorn. pump unit according to one of

ih or 18, wherein at least orne of these two ©

94, 93) can pe weved 1n the direction of its

riate ylilare through tThe exertisn »f forne, and

wherein Thi notiorn. maves it owossiple to move The

output (98} ireuts (950, 951,

Pacx and forth kbetween the two inputs (950, 9b%).

A method for orveratirng a suction punp urit

according Lo one of to 17, whereln the

pump  unrit 2 wvacuuwm port, an
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CHC0SS pregssure porc and a ve (2, 9,
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(L 9, Comprises 4

inputs (22, 23;

inpuls (22, 950

ig ceonnectoed with thoe

com o oort, and a sccoond of

) 13 connected with the oess

i
{
e

wherein the

14

9y conprises an cutput (26, 96) wilh a Lhrough

mwoved relative ToO

), back and forth

pelween Lwo inpuls
whoroelin the through hele sclternsctely cestablishes a

i—~comnmunicating  connection with cne cf  bhe

€51} during the movement of

. the through hele of  the

ed curing

and ventilart

£ Y -

petween the two inputs (22, 23; @50,

the




