
SUCTION PUMP UNIT 

TF.CHNTCAT, AREA 

The present invention relat.es t.o a suction pump unit 

according to the preamble of claim 1, as well as to a 

method for operating a suction pump unit according to 

the preamble of claim 18. The suction pump serves in 

human brea st. mi 1 k . 

PRIOR ART 

Suction pump units are sufficiently known in prior art. 

They are used for extracting breast milk, but also in 

i 1 u i d s . E x a mp 1 e s for t h e latter' i n c 1 u d e e x t r a c t i o n 

p r o c e s s e s d u r i r i g a r i d a i t e r s u r g 1 c a 1 p r o c e d u r e s , w o u r i d 

drainage, thorax drainage, arid the suctioning of body 

while pumping breast milk, a vacuum pump is usee u 

create a vacuum in a breast shield applied to th 

mother's breast, which causes the breast milk to b 

extracted from the breast. In order to enable a 

s u c k 1 n g r h y t h m o f t h e i n f a n t, a c h r o n o I o g 1 c a 11 

c h a n g 1 n g v a c u urn i s a p p 11 e d t c t h e b r e a s t s h 1 e 1 c 

Suction curves that comprise a rapid rise in the vacuu. 

to atmospheric pressure or to some other base vaiu 

h a v e p r o v e n e s p e c 1 a 11 y e f f e c t1 v e i n p r a c t1 c e . F i g u r e I 

It was shown that a rise in pressure in an exces 

p r e s s u r e ra ng e c a n b e adva nta g e o u s , a s m a y b e glea n e. 



from Figure 13. For example, one advantage is that, any 

milk that gets into the vacuum tube between the breast 

shield and the breast pump can be purged. Another 

advantage is that a relatively thin vacuum tube can be 

used between the breast shield and the pump aggregate 

given active ventilation owing to an excess pressure 

in the thin tube would be too big, so that it would be 

impossible to dissipate the vacuum fast enough. Thin 

tubes yield a small dead volume. This in turn makes it 

possible to use smaller pump aggregates, i.e., vacuum 

A pressure progression with a positive ratio can be 

achieved by using the exhaust of the vacuum pump as a 

pressure source. However, in order to ensure the 

functionality of the vacuum pump, one of the pump 

connect ions, i.e., the vacuum port or the exhaust, must 

always be open. This can be accomplished with a b/2 way 

t h e y a re r eIa t iveIy 1a rc e, h ea v y a n d exp e n Give. I n 

addition, a steep flank is also preferred for this 

pressure progression during the rise in pressure. 

However, such a steep flank is virtually impossible to 

a c h i e v e w i t h 5 / 2 w a y v a 1 v e s . 

connected with a switching valve. A suction line runs 
from the swit ching valve to a breast shield. Because 

acting as the excess pressure source, the vacuum in the 

breast shield can be changed relatively quickly. In 

t h i s c a s e, t hi e s w i t c h i n g v a 1 v e c o rap r i s e s a r o t a t i n g 

disk, which alternately releases a vacuum opening or an 

e x c e s s o r e s s u r e o o e r 11 r i a . 



US 2 0"; 0/0"; 2 '• 2 65 describes a breast pump extracti r.g 

b reast mi 12 with sc 1 encid va 1 ves . 

The pressure changes achievable by means of known 

s:Jcti on p"Jmp • .1ni ts wi th the assi stance of an exeess 

pressure source take place re.1 ati.ve.1 y sIow 1 y. However, 

rapid changes in pressure are required to enable as 

natural an extraction as possible. A demand for suction 

curves with rapidly changing pressure ratios also 

exists in the other areas of application mentioned 

DESCRIPTION OF THF TNVFNTTON 

Therefore, an object, of the invention is to provide a 

suction pump unit and a method for operating such a 

suction pump unit that enables a rapid and reliable 

r e d u c t i o n i n t n e a p p 1 i e d v a c u um, e v e n v„r h e n u s i n g a n 

This object is achieved with a suction pump unit having 

the features of claim 1, and a method for operating a 

suction pump unit having the features of claim 18. 

The suction pump unit according to the invention 

comprises a vacuum port, an excess pressure port and a 

body with two inputs, wherein a first of the inputs is 

connected with the vacuum port, arid a second of the 

inputs is connected with the excess pressure port. The 

to the inputs from the first input to the second input 

and back. Therefore, it can be switched back and forth 

connection with one of the inputs. According to the 



invention, the through h 

and v e n t i. .1 a t e d d u r i n 

b e t w e e n t h e t wo i n "o u t 

F; of the output is released 

at least cart of the movement. 

In a preferred embodiment, the output oar, be lifted 

relative to the two inputs while moving between the two 

inputs, wherein the through hole of the output is 

in the method according to the invention for operating 

a suction pump unit mentioned above, the output is 

moved back and forth between the two inputs relative to 

the two inputs, hfnile the output moves, the through 

hole a lt.emat.ely est abl i shes a f 1 uid-communi cati ng 

invention, the through hole of the output, is released 

and ventilated while moving between the two inputs. 

According to the invention, the output ana an output 

as soon as the output is removed from the vacuum port 

a n d b e for e 11 i s c c n n e c t e d w i t hi t h e e x c e s s p r e s s u r e 

in corivenL1 orial 5/2 way va 1 ves . Figure 11 preserits a 

corresponding pressure progression. For example, it is 

p o s s i b 1 e t o a c hi i e v e v e n til a t i o n t i m e s, a n c h e n c e 

e x c e ss press u r e sources. In add i t i o n, how ever, a 

obtained. 

The steep pressure rise or the ventilation curve makes 

higher cycle numbers, than in known suction pump units 

w i t h a p o s i i i v e p r e s s u r e p r o g r e s s i o r I . A s a c o r i s e q u e r i c e, 

t h e p u mp i n g f r e q u e n c y c a n b e i n c r e a s e d . 



This switching valve according t.o the invention 

massively expands the range of available suction curves 

b o t h wr i t. h r e s p e c t t. o p o s s i b 1 e p u mp i it q f r e q u e n c i e s a it d 

pump delivery rate changes, and with respect to the 

shape of the curve. 

I.:., a membrane is jsed L.O separate meo..;. a, for exame-i.e as 

described in WO 2 011/0 35 447, the rapid pressure change 

results in a quick and reliable reset of this membrane, 

'litis also makes if possible to use a higher cycle 

number for the sucti on cu rve by compa r i son to knownt 

suction pumps. 

if is further advantageous that the switching valve, 

also referred to as actuator, is relatively small and 

s i m p 1 e i n d e s i g n . 11 i s c o r r e s p o it d i it g I y cost e f f e c t i. v e . 

It is further advantageous that it is only a three-way 

valve. 

The output is moved relative to the inputs, meaning 

that either the output and/or the inputs can be moved. 

place with the inputs ana situated in the suction pump 

Tne movement of the output relative to the two inputs 

preferably involves a combination of being shifted 

in a second direction perpendicular to the first 

direction. This movement makes it possible to release 

the through hole of the output early, wherein already a 

minimal force is sufficient to detach the output from 

t h e c o r r e s p o n d i n g i n p u t . 

Preferably secured to the output is an output line of 

the suction pump unit, which can be moved together with: 

the output. Th 1 s output 11 ne 1 eads to the user. In the 



ease of a breast pump unit, it leads to the breast 

shield, in the case of a drainage pump, it leads to a 

cav 1.1v of the Datient to be ext.racted . 

The suction pump unit can comprise a vacuum source and 

an excess pressure sou rce separated and :Lr,deper,der,t. 

from it. Hov/ever, an exhaust of a vacuum pump is 

preferably used as the excess pressure source. 

Therefore, the suction pump unit in a preferred 

e mb o d i m e n t c o mp r i s e s a s i n q I e v a c u u m p u mp, v/h e r e i n t h e 

vacuum pump ccmpri ses the va cuum port, and whe rein i t 

further comprises an exhaust that forms the excess 

pressure port. 

output as small as possible, the tv/o inputs are 

p r o f o r a b 1 y a r r a n g o d n ot t o o a c h o t h o r i n a p 1 a n o . 

in a slid! no plaLe wiLh a planar surface, and Lhe 

output rests upon this sliding plate or.ee the fiuid-

c o mmun i c a t i n g c o n n e c "c i o n wi "c n "c n e i np u "c s n a s b e e n 

corliiee Lion beLween Lhe iripuL and Lhe ouLpuL. II Lhe 

sliding plate comprises a low static friction 

c o e f f i c i e n t a n d a 1 o w k. i n e t i c f r i c t i o n c o e f f i c i e n t, t h e 

output can be moved relative to the inputs with little 

exerLiori of foree. 

The re1ative movement of the 

the invention is a solenoid v 

output in relation to the 

. L c h i r i g v a 1 v e a c c o r d i r i g L o 

a 1 v e . 

In a preferred embodiment, it comprises two 

e 1 ecLron:agrie Ls wi Lh one coil each, w\iereirI eac\i coil is 
i n t e r s p e r s e d b y a f e r r o rn a g r.etic, h o 11 o w c o re. T h e t v/ o 



hollow cores form the two inputs. The output comprises 

a permanent magnet. The permanent maqnet is preferably 

a rinq that forms the through hole. In preferred 

exemplary embodiment., the output is formed by a 

permanent magnet, in particular by the annular 

embodiment. 

The coils are preferably arranged so as to run parallel 

to each other. However, they can also be situated at an 

angle relative to each other, wherein they approach 

e a c h o t h e r t o w a r d t h e c u t p u t. T h i. s s h c r t e n s t. h e p a t. h 

over which the output moves back and forth between the 

two inputs by comparison to the parallel configuration. 

'];he switching time is minimi zed as a resu 11. 

The use of e.1 ectromagneti c coi 1 s , 1 n particu.1 ar 

cylindrical coils, in the switching valve enables a 

advantage to this embodiment is that it is subject to 

If a permanent magnet is used in the output, the output 

being changed from a vacuum to a positive pressure ana 

In order to sufficiently guide the output in terms of 

its relative movement in relation to the two inputs, 

the two inputs of Lhe valve body are covered by a lid 

in a preferred embodiment. The lid opens up a hollow 



- 8 -

space ever the inputs. The output is mrvabl y held in 

this hollow space. Air is present in the hollow space 

for ventilating the output as it moves back and forth. 

For this purpose, the hollow space is preferably 

exposed to ambient air, i.e., the valve housing is not 

tight relative to the environment, or it comprises an 

a 1. r s u p p I y o p e n i n g . El n v i r o n m e n t. i s h ere u n d e r s t o o d a s 

either the interior of the suction pump unit or the 

outer environment of the suction pump unit. 

1^5 'j a s •... o o e a oe o 1 i. 

back a n d f o r t h r e1 a t ive t 

preferab1y compri ses a he 

o f the c o nn e ct io n. 

for examole a lowering m 

tne connection as it. 

the inputs, the hollow spa' 

ght that exceeds a thi okne: 

s o .1. u t ions are a ,i. s o p o s s i o ; 

i o r; o f t h e i n D U t s . 

In a preferred embodiment, the two coils are held in a 

snared yoxe to ensure tne stability of the valve, 

wherein the yoke is arranged at an end of the valve 

b o d y 1 y i r i g o p p o s i L e L h e o u L p u L . 

Instead of being designed as electromagnetic coils, the 

switching valve can aiso be configured as a 

para 11 e 1 ogram. In a pre 1 erred eiribod 1 n;en L , L\ie swi L ch 1 ng 
valve comprises two plates that are arranged parallel 

to each other and can be shifted parallel to each 

plates, arid the two inputs are situated in a second of 

t he s e plate s. T h e t w o p1a t e s arc p r e f e r ab1y co nn e c t ed 

with each other to form a parallelogram by means of 

T h e r e 1 a t i ve moveme nt b e t we e n t n e o u. t put a na t h e i np u t s 

preferably takes piace by exerting force on at least 



O ; their p 1 a :. 0 r ; dH6 . \5 r e 1" e r 3 O ! y f :.rifi ; T i p I J t S aTG h e1 c3 

f i .A e d 1 y i n p 1 a c e , and t h e out p u t i s mo v e d . 

The advantaqe to the embodiments with the para.1.1 e.1 oqram 

is that they are liqhter and more cost-effective than 

t h e v a r i a n t s w i t h t h e e 1 e c t r o m a q n e t i c c o i 1 s . 

Other embodiments are indicated in the dependent 

ola ims. 

BRIEF' DESCRIPTION OB THE DRAWINGS 

Preferred embodiments of the invention will be 

described below based on the dravinqs, which are only 

f o r e x p .1 a n a t c r y p u r p o s e s f a n d m u s t n o t. b e c c n s t r u e d a s 

.1 i m i t i r; g . T h e d r a w i r; g s s h o w: 

Figure 1 a schematic view of a breast pump unit 

a c c o r d i n g t o t h e i n v e n t i o n d u r i n a t hi e 

extraction of breast in 

Figure 2 a perspective view of a switching valve 

embodiment; 

F1 g u r e 3 a 1 o n g i t u. a i n a 1 s e c t i o n t hi r o LI g hi t n e s w i t c h i n g 

valve according to Figure 2; 

Figure 4 a view from above of the switching valve 

accord1ng to Figure 2; 

v a 1 v e a c c o r d 1 n g co F1 g u r e 2 ; 

Figure 6 a longitudinal section through tne switching 

v a1v e a c c o rd i r i g to Figure 2 in a first 

position of the output; 
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Igure / a ; or.qi tuci r.a ! section through the sv.ri tchi nq 

valve accordinq to the invention in a second 

i quire 8 a "i on.qi tudi na "i section throuqh the sv^itchinq 

valve accordinq to the invention in a second 

embodiment and in a first position; 

i quire 9 a "i on.qi tudi na "i section throuqh the sv^itchinq 

valve accordinq to hicure 8 in a second 

position; 

i quire 10 a schemati c view of the bach and forth 

movement of the output of the svitchinq 

valve accordinq to Fiqure 8; 

1 a magnified section of a switching vaivc 

according to tne invention in a thirc 

embodiment; 

2 a graphic view of the pressure as a functioi 

of time for a breast pump according to prio: 

art without a positive pressure; 

3 a graphic view of the pressure as a functioi 

of time for a breast pump according to prio: 

art vvitn a positive pressure, and 

4 a graphic view of the pressure as a functioi 

of time for a breast pump according to th; 

i n v e n t i o n . 

DESCRIPTION OF PREFERRED EMBODIMENTS 

a p p1i ed t o o t he r su ct i o n pump s, in p a r t i cuIa r t o 



drain aqe pumps. The suction pump unit compri ses a 

suction pump 1, also referred to as vacuum aqqreqate. 

The suction pump 1 comprises a suction or a vacuum port 

and an exhaust for vent i 1 a tine the suction pump 1. A 

suction line in is hooked up to the suction connection, 

wni 1 e a pressure line 11 s hoo.ceo up to the exnaust. 

These two lines 10, 11 lead to a switchinq valve 2, 

also referred to as actuator. The suction pump 1 and 

the switchinq valve 2 are connected to each other by an 

e 1 ectronic cont ro 11 ei: 3 . 'i;he connect.inq 1 ines are 

dspictsG s cn ema L. 1 c a 11 y, and niar.ceo Tw.;.th reference 

number 50. 

An output line 4 leads from the switchinq valve 2 to a 

breast shield 5, which is connected with a milk 

milk collection container 6 and breast shield 5 is a 

check valve 7, which limits the dead volume. The human 

p 1 aced is \iere i:iarked wi th re 1 ererice rIuiriber 8 . The 

b r e a s t s h 1 e 1 d 5 c a n a 1 s o c o mp r i s e a ri o t h e r s h ape. 

prior art. The output line 4 is usually a flexible 

hose, in particuiar inade ouL of silicone. However, the 

suction pump 1 with the switching valve 2 can also be 

directly secured to the breast shield 5, so that the 

output line 4 can be omitted or runs inside a housing 

Figure 2 to 7 snow a first exemplary embodiment of a 

switching valve 2 according to the invention. it 

comprises two electromagnets, i.e., cylindrical coils 

20, 21. Ferromagnetic cores 22, 2 3 run in these coils 

20, 21, ana are also preferably designed as a hollow 

made below to iron cores, wherein the cores can also 



cm si st of other suitable materials. These tores 22, 23 

form two inputs of the switchinq valve 2. A first, core 

line 10, while a second core 23 of the second coil 2.1 

is connected wi th the pressure line '• '• of the suction 

pump 1. 

The two coils 20, 21 are held in a yoke 27. The yoke 2 7 

preferably also consists of a ferromaqneti c material. 

The two cores 22, 23 preferably touch or intersperse 

t h e yo k e 2 7. 

At the opposinq end, the two coils 23, 2"; are covered 

by a sliding plate 24. The two cores 22, 23 preferably 

20, 21 and cores 22, 2 3 comprise a valve body. 

Tne plate 24 comprises throuqh holes 240, 241, wherein 

a firs t of these t hro uqh ho1e s 240 i s co nn e ct ed wi t h 

the first input formed by the first core 22. A second 

of the throuqh holes 241 is conncctcd with the second 

input formed by the second core 23. This creates a 

via L\ie s uc L1 on line 10 Lo l_\ie f irs L inpu t 22 and t o 

the first throuqh hole 240. A second fluid-pcrmcablc 

line is created from the exhaust via tne pressure line 

11 to tne second input 23 ana to the second throuqh 

hole 241. Both throuqh holes 240, 241 preferably 

comprise the same diameter. The two inputs 22, 23 also 

preferably comprise tne same diameter. The c.iame t ers of 

tne through holes 240, 241 are identical in size to the 

diameters of the inputs 22, 23, or preferably smaller. 

Howeve r, t he y a re p re f e rably c e ntraily s i t u a ted o n t h e 

inputs 22, 23. 

The sliding plate 24 preferably consists of plastic, in 

p a r t i c u 1 a r p o 1 y a m i d e . 11 p r e f e r a b 1 y c o mp r i s e s a n 



outwardly directed planar surface. The "latter can 

comprise a lev/ static frier, ion coefficient and a low 

kinetic friction coefficient at least, in the region of 

the cores 22, 25. 

This sliding plate 24 is covered by a lid 25. The lid 

is preferably made out of plastic, in particular 

polyarnide. It. forms a hollow space 250 over the sliding 

plate 24, which compri ses a window, here a slit 251. 

The window 251 extends at least from the first, through 

enveloped by an inwardly directed surface 252 of the 

lid 25. This surface 252 preferably comprises a 1 ow 

static friction coefficient, and a low kinetic friction 

coefficient. 

Situated in the hollow space 250 is a permanent magnet 

ring 26. It comprises a through hole that approximately 

corresponds to the through holes 24 0, 241 of the 

sliding plate 24. The permanent magnet ring 26 is 

slidabiy held in the hollow space 250, wherein the 

hollow space 250 is dimensioned in such a way that the 

ring 26 can be moved from the first through hole 240, 

arId 1'ierice f ron: Lhe f irs L inpuL 2 2, Lo L\ie secorId 

through hole 241, and hence to the second input 23, arid 

back again. The magnet ring 26 here covers the 

respective through hole 240, 241 completely, and forms 

23. 

Tne magnet ring 26 forms the output of the switching 

valve 2. The output line 4 is hooked up to the magnet 

ring. The slit 251 is large enough to allow the output 

line 4 to move unimpeded when the magnet ring 26 moves. 

This is readily visible in Figures 3 arid 4. Tne output 

line 4 is preferably led away from the lid 2 5 in a U-

s h a p e, a s ma y b e disc e rn ed i n Figure. 2. 



The described arrangement provides the option ot 

orestinq a tight line between the suction connection of 

line between the exhaust of the vacuum pump I and the 

breast shield 5. To this end, the coils 20, 21 are 

briefly exposed to opposing current. The resulting 

magnetic field generated in the core 2 2 is polarized 

opposite to the magnetic field in the second core 23. 

The magnet ring 26 is attracted by a core 22, and 

repelled by the other core 23. This situation is 

illustrated in Figures 5 and 6. The suction line 10 is 

now connected wit.h t.he brea st. shi e 1 d 5 . 

if the direction of current is switched, i.e., if the 

polarity of the coils is reversed, the polarity of the 

magnetic fields is also reversed. The magnet ring 26 is 

now repelled by the first input 22 and attracted by the 

second input 23. It moves toward the second input 23, 

during which it is lifted toward the lid 2b, thereby 

releasing lis through hole. The lifting of the magnet 

ring 2 6 is limited by the lid 25. This is readily 

discernible in Figure 3. The magnet ring 26 here 

preferably slid e s a 1 o n g t n e i riw a I'd 1 y d 1 r e c t e d surta c e 

1owers itseif onto this second input 23. 

Liiting tne output 26 ventilates the magnet r1ng, 1.e., 

the output 26, arid hence the output line 4. At Lhe 

conclusion of its movement, the magnet ring 26 lies on 

the second input 23, ana forms a fluid-tight line with 

now connected wiLh Lhe breasL shield 5. The ouLpuL line 

4 and breast shield 5 can be actively ventilated, arid 

e v e n a n e x c e s s p r e s s u r e c a n b e g e n e r a t e d . Ag a i ri 

switching the current iri turn moves the magnet ring 26 

bach Lo Lhe firsL inpuL 22. The movemeriL of Ll'ie magne L 



ri nq 26 is here the same as described above, but in the 

o p p o s i t e d i r e c t i o n . 

If no current is flowinq, the maqnet rinq 26 remains in 

its 1 ast posi ti on, and conti nues to form a ti qht 1 ine. 

T h e c u r r e n t i. s s w i t c h e d, a n d h e n c e t. h e p o 1 a r i. t y c f 1.1 

rnaqnet.ic fields is reversed, based on the controller : 

'1 ne most va ri ed of act i vati on patterns are he 

possible, and can be cyclic, erratic or follow oth* 

p a r a me t e r s . 

Fi qures 8 to 10 describe a second exemplary embodiment 

of the switchinq valve accordinq to the invention. 

Identical parts are marked with the same reference 

numbers as in the first examole. 

parallelogram 9, which is formed by two piates 94, 9b 

and two flexible parts 92, 9.3. The two plates are 

p r e f e r a b 1 y m a d e o u t o f rn e t a I or plastic. T h e o u t p u t 9 6 

of the switching valve is arranged on the first plate 

94. It is here fixedly secured to the first plate 94. 

The output 96 is also connected with: Lhe ouLpuL line 4. 

For example, either the output line 4 arid/or the output 

96 intersperses the first plate 94. Two inputs in the 

form of through holes 95 U, 9bl are present in the 

second plaLe 95, which forms a valve body. They are 

p r e f e r a b 1 y s i t u a t e d ri e x t to e a c h o t h e r . C o ri ri e c t i o ri 

nozzles 970, 971 are present on the second plate 95, so 

as to nook up the suction line 10 ana the pressure line 

11. 

Tne output 96 can again be moved relative to the 

inputs. A drive 90 is present tor this purpose. For 

example, this drive can be an eiecLric moLor. The drive 

9 0 is connected with a driving rod 91, which is fixedly 
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connected wi th a lateral face of the first plate 94, or 

abuts the latter. As a consequence, the first plate 94 

can be shifted alonq its plate plane. This causes the 

output 96 to also shift from the first input 950 

accordinq to Fi qure 8 to the second input 951 accordinq 

to Hiqure 9. 

As in the first exemplary embodiment, the movement-

involves a combination of a straiqht shiftinq in a 

first direction and a lifting in a second direction 

visible in Fiqure 10. 

Even more support is qiven to the movement if the 

flexible parts are leaf sprinqs 92, 93 as in this 

only for movement in one direction, arid to have the 

reset take place via tne leaf springs. In addition, 

several driving rods can be used at di tier ent force 

a p p 1 i c a L1 o r i p o i n L s o 1 L h e p a r a 11 e I o g r a n;. A s a r i 

alternative, the second plate 95 can be moved instead 

of the first plate 94, or in addition to the first 

plate 94. 

Figure 11 presents a thiird exemp 1 ary embodimerit. It 

corresponds to the solution according to Figures 3 to 

10, except that surface elements 93 with film hinges 

these surface elements 93 can be made out of metal or 

The suction pump unit according Lo Lhe invenLion wiLh 

t h e s w i t c hi i n g v a 1 v e per m its p a s s i v e a n d a c t i v e 

v e n 111 a t i o n o f t h e o u t p u t 11 n e c o n n e c t e d w i t hi t h e 

o u tput. 



1 Suction pump 5 breast shield 

10 Suction line 

11 Pressure line 6 Milk colleclion container 

2 Switching valve 7 Check valve 

20 First coil 

21 Second coil 3 Mother's breast 

22 First ferromagnetic core 

25 Second ferromagnetic core 9 Parallelogram 

24 Sliding place 90 Drive 

240 First through hole 91 Driving rod 

241 Second through hole 92 First, leaf spring 

25 Lid 93 Second leaf spring 

25 0 Hoi lev? space 94 First plate 

251 Slit 95 Second plate 

252 Inner surface 950 First through hole 

26 Permanent magnet ring 951 Second through hole 

27 Yoke 96 Switchinc line 

97 0 First connection nozzle 

3 Controller 971 Second connection nozzle 

50 Connecting line 98 Surface element 

93 0 Film hinoe 

4 Output line 



CTiATMS 

1. A suction pump unit, with a vacuum port, 

pressure port and a switchinq valve 

wherein the switchinq' valve {•'•? 9] compri ses a 

valve body (20, 21, 95) with two inputs (22, 23; 

950, 951), wherein a first of the inputs (22, 950) 

is connected with the vacuum port, and a second of 

the inputs (25, 95';) is connected with the excess 

pressure port, and wherein the switchinq valve (2, 

9) comprises an output (2 6, 96) 'with a through 

ho 1 e * wn P r n t ne Jt ( 2 6, 9 6 c a n oe moved 

re ; d 

? j-

t1ve rc "he i npu 
•' r 

ts ( 0 0 /. /. , ~> '5 • 
/... f 959 , 951 ) from the 

firs t inpu (.2.2 , 91 --1~ to 1 the sec ond in out (23, 

951) and o d C. .k, a s .= re sul t of vvh .1 ch t.he through 

ho I e altern a. o. e 1 y est a b .1 i. shes a f .1 u i d - c o mmu n i. c a t i. n q 

conn o c t i o n W ith o n c of t hi c inp i_l L G (22, 23, 950, 

9 51) , char ii C "c e r i zed in t h a i t h 9 (_ hrough hole of 

the O Li t'O Lit (26, 9 6 } 1' •; r e leas ed and ve ntiiatea 

duri nq a L it a s L par L of t r i c. > mo :nL beL ̂een Lhe 

t wo input s - — f 23; 9 5 0, 9 o _ ) • 

The suctic h pump unit a c corc ing to c iaim 1, 
wher ein Lht ouLp ut ( 26, 9 6 ) can be iifLed r e 1 a L i v e 

t o t he two i np'ut O \ - ̂  - 3 f 9 5 0, 9 5 L) whil c moving 

betw een the o wo inpu ts ( 22, 2 3; 95 0 Q 51 ) r -- — i ? wherein 

the throuc n no le O +• j"L P- out out (26, 9 6 ) i s 

.n excess 

(2, 9), 

The suction pump unit according to one of claims 1 

or 2, wherein the valve body (20, 21; 9b) is fixed 

(26, 9 6) c a n mo v o. 

The suction pump unit according to one of claims 1 

Lo 2, wherein the movement of Lhe ouLpuL (26, 96) 

r o 1 a 11 v o t o t h c t v o inputs (22, 23; 9 5 0, 9 51) 



nvo ; ves a cOmoi na1.1 on or r:ei ng sni ~ t ed a ! onq a 

straight line in a first direction and being 

The suction pump unit according to one of claims 1 

to 4, v/herein the output. (2 6, 96) has secured to 

it an output line (4) of the suction [jump) unit, 

which can be moved together with the output (26, 

y 6) . 

The suction pump unit, according to one of claims .1 

to 5, wherein it comprises a single vacuum pump 

(1), wherein the vacuum pump (1) comprises the 

v a c u u m p o r t., a n d wh ere i n .1. t f u r t. It e r c o mp r .1. s e s a it 

exhaust. whi ch f orms the excess pr essur e port.. 

The suction pump unit according to one of claims 1 

to 6, wherein tne two inputs (22, 23; 9bu, 9bi) 

The suction pump unit according to one of claims 1 

to 7, wherein the two inputs (22, 23; 9bu, 9bi) 

are arranged in a sliding plate (94) with a planar 

s u r f a c o, a ri d t h c o u t p u t (26, 9 6 ) r o s t s u p o n t h i s 

connection with the inputs (22, 23; 9b0, 9bl) has 

The suction pump unit according to one of claims 1 

to 8, wherein the switching valve (2) comprises 

L w o e 1 e c L r o i a a g r I e t s w i L h o r i e coil (2 0, 21) e a c \ i, 
wherein cach coil (20, 21) is interspersed by a 

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

two cores (22, 23) to rm t n e t wo i np u t s, a na 

(26) . 



o -

in. The sucrim pump unit accrrdi nq to claim 9, 

wherein the permanent rnaqnet is a rinq (26) and 

f o r m s t h e t h r o u q h h o 1 e . 

11 . The sucrim pump unit accordinq tc me of c; aims 9 

or 10, 'therein the inputs (22, 23) of the valve 

o o c v a r e c o v e r e d b y a G !, 2 o j , w hc h o e e n s u e a 

hollow space (25) over the inputs (22, 23), 

where ; n the output { 2 o ) is m o v a It 1 y held ~ it t h ~ s 

ho11ow s p a c e (25 0) . 

12. The suction pump unit. accordinq to claim .1.1, 

where ; n the ho ; ; ow space i, .-.50 i s suo : ectec to 

ambient air. 

13. The suction pump unit, accordinq to one of claims 

11 or 12, wherein the hollow space (250) comprises 

a height that exceeds a thickness of the output 

(26) . 

14. The suction pump unit according to one of claims 9 

to 13, wherein the two coils (2 0, 21) are held in 

opposite the output (26). 

15. The suction pump unit accordinq to one of claims 1 

t wo plates (9 4 , 95) t hi a t a r e a r r a n c e d p a r a 11 e 1 t o 

each other and can be shifted parallel to each 

other, wherein tne output (96) is hela in a first 

o f L r i e s e p 1 a t e s ( 9 4 ) , a r I d L1' i e L w o 1 n p u L s ( 9 5 0, 

951) are situated in a second of these elates 

wh e r e 1 n t h e t wo p 1 a t e s (94 , 9 5 ) arc c o ri ri e c t e d w 11. 



each ro Torn a ra ra ; ; e ; oqram 

f 1 exu r a 1 elements, i n p a r t. i c 1.11 ar lea: 

93 ) cr surface e 1 ements ( 98 ) with 

; 9 8 0 ) . 

17. 'i'he suction pump unit accordinq to one of claims 

.1.o or 16, wnerein ar. least one of ttese twro p.:. 3t.es 

(94, 95) can be moved in the direction of its 

p ; ate p ; ane throuqh :.ne exertion or fo rce, anc 

wherein this motion mates it possible to move the 

output (96) relative to the two inputs (950, 951), 

back and forth between the two inputs (950, 951). 

18. A method for operatinq a suction pump unit, 

accordinq to one of claims 1 to 17, v/herein the 

suction pump unit comprises a vacuum port, an 

excess prossure port and a switchinq valve (2, 9), 

wherein the swit ching valve (2, 9) comprises a 

valve body (20, 21, 95) with two inputs (22, 23; 

950, 951), v/herein a first of Lhe inpuLs (22, 950) 

is connoctod with the vacuum port, and a second of 

9 ) c o 1 :ip r i s e s a r 1 cu L p ut (26, 9 6 ) w i L h a L h r o u q \ 1 

hole, 

wh e r e i r1 t h e o u t p u t ( 2 6, 9 6 ) i s mo v e d r e 1 a "c 1 v e t o 

the inputs (22, 23; 95u, 9bl), back and forth 

whorcin the through ho1e a11ernate1y estab1ishes a 

f 1 u i d - c o mm u n i c a t i n q c o n n e c t i o n wi "c n o n e o f t h e 

inputs (22, 23, 950, 951) during the movement of 

Lhe ouLpuL (26, 96), 

characterized in that the throuqh hole of the 

o u t p u t ( 2 6, 9 6) i s r e1ea sed a n d v e n tila ae d a uri n c 

9.51) . 

sprinqs (92, 

film hinqes 


