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Abstract

    
(US20110071466A1)


Novelty  

The breastshield (10) has A nipple tunnels (28) for receiving mother's nipple, and A toroidally inflatable more chamber
placed within the tunnels and connected with A SOURCE OF pressure ton move toward and away from the nipple. The
inflatable more chamber functions as A O-ring ton seal the nipple relative ton the tunnels. A sheath like member (34)
limits movement OF the nipple. A plenum is provided for surrounding A portion of OF the nipple when the plenum is
placed within the breastshield. A one way valve (30) passport fluid within the plenum that is filled with milk under A
pumping action.


Detailed description  

CLAIM INDEPENDENT on is thus included for A connected assembly.


Use  

Breastshield for use in A breastpump assembly (claimed) ton of express milk from mother's breast.


Advantage  
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Abstract

IPC

The breastshield CAN limit the amount OF air between the breast/nipple and the breastpumping assembly surrounding
the breast/nipple, thus as tons gene-guesses/advises vacuum or negative pressure into the breastshield, thus eliminating
the need OF A diaphragm pumps, reducing energy required for expressing milk, and decreasing size OF the breastpumping
assembly, and hence reducing pair of overalls cost to OF the breastpumping assembly, and increasing comfort and
discretion ton the more mother during use.

Drawing description  

The drawing shows A sectional view OF A breastpump assembly


10 - Breastshield.


22 - Container.


28 - Nipple tunnel.


30 - One way valve.


34 - Sheath like more member.


    
A breast shield (to 4) has A tubular connector piece (40) and, formed integrally on the latter, A funnel (42) for placing on A
mother's breast, wherein the funnel (42) widens towards its free end, which faces away from the connector piece (40),
and wherein A channel (43) is present which extends continuously from A breast side end to OF the funnel (42) as far as A
pump side end to OF the connector piece (40), opposite said breast side end, and which is used tons apply A vacuum ton
the mother's breast and ton allow the expressed breast milk ton flow off. According ton the invention, the funnel (42) is
more flexible than the connector piece (40), and the funnel (42) has A Main region (420) extending along A substantial
part OF the length thereof, with A roofridge opening fishes (α1) OF the channel (43), and A breast side end to region (421),

with A second opening fish (α2) OF the channel (43). When the breast shield is emergency into use, the roofridge opening

fishes (α1) is more smaller than the second opening fishes (α2), and, the roofridge leases when the breast shield is into

use, RK opening fishes (α1) CAN BE enlarged by axially pressure on the breast shield (4). This breast shield is comfortable

tons wear and minimizes the DEAD volume.
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WEBER
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HOLDING AG

DEVICE AND METHOD FOR EXPRESSING
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SCHLIENGER
ANDRE

MEDELA
HOLDING AG

BREAST SHIELD FOR EXPRESSING
HUMAN BREAST MILK
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FELBER
ARMIN

MEDELA
HOLDING AG MEMBRANE VACUUM PUMP

KR2012074279A 2012-
07-05

SCHLIENGER
ANDRE

MEDELA
HOLDING AG

BREAST SHIELD FOR EXPRESSING
HUMAN BREAST MILK

KR2012074296A 2012-
07-05

WEBER
BEDA

MEDELA
HOLDING AG

DEVICE AND METHOD FOR EXPRESSING
HUMAN BREAST MILK

KR2013140633A 2013-
12-24

FELBER
Armin

MEDELA
HOLDING AG MEMBRANE VACUUM PUMP
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SCHLIENGER
ANDRÉ

MEDELA
HOLDING AG

BREAST SHIELD FOR EXPRESSING
HUMAN BREAST MILK
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FELBER
Armin
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HOLDING AG DIAPHRAGM VACUUM PUMP

MY167042A 2018-
08-02

WEBER
BEDA

MEDELA
HOLDING AG

DEVICE AND METHOD FOR EXPRESSING
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SCHLIENGER
ANDRÉ
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HOLDING AG

BREAST SHIELD FOR EXPRESSING
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PL2616116T3 2015-
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FELBER
ARMIN

MEDELA
HOLDING AG MEMBRANE VACUUM PUMP

RU2012114726A 2013-
10-27
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HOLDING AG
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ОТКАЧИВАНИЯ ГРУДНОГО МОЛОКА
ЧЕЛОВЕКА

RU2012114727A 2013-
10-27

SILVER
BRIAN H

MEDELA
HOLDING AG

УСТРОЙСТВО И СПОСОБ ДЛЯ
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ЧЕЛОВЕЧЕСКОГО МОЛОКА

RU2013115346A 2014-
10-27

WEBER
BEDA

MEDELA
HOLDING AG МЕМБРАННЫЙ ВАКУУМНЫЙ НАСОС

RU2548792C2 2015-
04-20 VEBER Beda

MEDELA
KHOLDING
AG

DEVICE AND METHOD FOR HUMAN
BREAST MILK PUMP-OUT

RU2563434C2 2015-
09-20

ShLINGER
Andre

MEDELA
KHOLDING
AG

BREAST ATTACHMENT FOR BREAST MILK
EXPRESSION

RU2572746C2 2016-
01-20

FEL'BER
Armin

MEDELA
HOLDING AG MEMBRANE VACUUM PUMP

SG179094A1 2012-
04-27

SCHLIENGER
ANDRÉ

MEDELA
HOLDING AG

BREAST SHIELD FOR EXPRESSING
HUMAN BREAST MILK

SG179162A1 2012-
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BEDA

MEDELA
HOLDING AG

DEVICE AND METHOD FOR EXPRESSING
HUMAN BREAST MILK
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TW201121592A 2011-
07-01

SILVER
BRIAN H.

MEDELA
HOLDING AG

HIGHLY EFFICIENT BREASTPUMP AND
SYSTEM FOR EXPRESSING BREASTMILK

TW201121593A 2011-
07-01

WEBER
BEDA

MEDELA
HOLDING AG

DEVICE AND METHOD FOR EXPRESSING
HUMAN BREAST MILK

TW201127426A 2011-
08-16

WEBER
BEDA

MEDELA
HOLDING AG

BREAST SHIELD FOR EXPRESSING
HUMAN BREAST MILK

TW201217648A 2012-
05-01

FELBER
ARMIN

MEDELA
HOLDING AG Diaphragm vacuum pump

TWI508757B 2015-
11-21

WEBER
BEDA

MEDELA
HOLDING AG

BREAST SHIELD FOR EXPRESSING
HUMAN BREAST MILK

TWI549707B 2016-
09-21

WEBER
BEDA

MEDELA
HOLDING AG

DEVICE AND METHOD FOR EXPRESSING
HUMAN BREAST MILK

TWI580866B 2017-
05-01

FELBER
ARMIN

MEDELA
HOLDING AG DIAPHRAGM VACUUM PUMP

US10493187B2 2019-
12-03

Silver Brian
H.

MEDELA
HOLDING AG

Highly efficient breastpump and system
for expressing breastmilk

US10493188B2 2019-
12-03

Silver Brian
H.

MEDELA
HOLDING AG

Highly efficient breastpump and system
for expressing breastmilk

US10639407B2 2020-
05-05 Weber Beda MEDELA

HOLDING AG
Device and method for expressing
human breast milk

US20110071466A1 2011-
03-24

Silver Brian
H.

MEDELA
HOLDING AG

HIGHLY EFFICIENT BREASTPUMP AND
SYSTEM FOR EXPRESSING BREASTMILK

US20120070323A1 2012-
03-22

Felber
Armin

MEDELA
HOLDING AG DIAPHRAGM VACUUM PUMP

US20120277728A1 2012-
11-01 Weber Beda MEDELA

HOLDING AG
DEVICE AND METHOD FOR EXPRESSING
HUMAN BREAST MILK

US20120316493A1 2012-
12-13

Schlienger
André

MEDELA
HOLDING AG

BREAST SHIELD FOR EXPRESSING
HUMAN BREAST MILK

US20130131588A1 2013-
05-23

Silver Brian
H.

MEDELA
HOLDING AG

HIGHLY EFFICIENT BREASTPUMP AND
SYSTEM FOR EXPRESSING BREASTMILK

US20170151380A1 2017-
06-01

Silver Brian
H.

MEDELA
HOLDING AG

HIGHLY EFFICIENT BREASTPUMP AND
SYSTEM FOR EXPRESSING BREASTMILK

US20180064859A1 2018-
03-08

Silver Brian
H.

MEDELA
HOLDING AG

HIGHLY EFFICIENT BREASTPUMP AND
SYSTEM FOR EXPRESSING BREASTMILK

US20180236147A1 2018-
08-23 Weber Beda MEDELA

HOLDING AG
DEVICE AND METHOD FOR EXPRESSING
HUMAN BREAST MILK

US8568350B2 2013-
10-29

Schlienger
André

MEDELA
HOLDING AG

Breast shield for expressing human
breast milk

US8790094B2 2014-
07-29

Felber
Armin

MEDELA
HOLDING AG Diaphragm vacuum pump

US9603982B2 2017-
03-28

Silver Brian
H.

MEDELA
HOLDING AG

Highly efficient breastpump and system
for expressing breastmilk

US9956331B2 2018-
05-01 Weber Beda MEDELA

HOLDING AG
Device and method for expressing
human breast milk

WO2011035447A1 2011-
03-31

WEBER
Beda

MEDELA
HOLDING AG

DEVICE AND METHOD FOR EXPRESSING
HUMAN BREAST MILK

WO2011037841A2 2011- SILVER Brian MEDELA HIGHLY EFFICIENT BREASTPUMP AND
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Claims (German)

PATENT CLAIMS

1. Chest hood (4) for use in a device for evacuating human mother's milk, whereby the chest hood (4) a tubular
connecting piece (40) and a funnel (42), einstückig angeformten to it, to edition to mother chest (B) exhibits, whereby
the funnel (42) itself too its free, which connecting piece (40) turned away side extended and whereby a channel (43) is
present, which extends from a chest-page end of the funnel (42) continuous up to, this end facing, pump-page end of the
connecting piece (40) and which for the creation of a vacuum to the mother chest and for the drain serves the evacuated
mother's milk, by the fact characterized that the funnel (42) is more flexibly trained than the connecting piece (40) that
the funnel (42) itself a main area (420) with a first opening angle, extending over a substantial part of its length, (oi|) the
channel (43) and a chest-page final range (421) with a second opening angle (A2) the channel (43) exhibits, whereby the
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first opening angle (αι) is smaller with nonusage than the second opening angle (A2) and that in the functional condition
at least the first opening angle (αι) with axial pressure on the chest hood (4) is scalable.

2. Chest hood according to requirement 1, whereby the funnel (42) a chest-page diameter (D) from 5 mm to 40 mm and a
length (L) from 10 mm to 40 mm exhibits, so that in the functional condition the nipple and maximally the Areola of the
chest hood (4) is covered.

3. Chest hood after one of the requirements 2 or 3, whereby between connecting piece (40) and funnel (42) a transient
area (44) is present with a third opening angle (A3) the channel (43), whereby the third opening angle (A3) with
nonusage is larger than the first opening angle (αι J.

4. Chest hood after one of the requirements 1 to 3, whereby the main area (420) directly to the transient area (44)
and/or whereby the final range (421) attaches attaches directly to the main area (420).

5. Chest hood after one of the requirements 1 to 4, whereby the connecting piece (40) exhibits a wall thickness larger
around a multiple than the funnel (42).

6. Chest hood after one of the requirements 1 to 5, whereby in the transient area (44) between connecting piece (40) and
funnel (42) an outside attack (41) is present, which manages the outside extent of the connecting piece (40).

7. Chest hood after one of the requirements 1 to 6, whereby the connecting piece (40) is conical as the funnel (42)
extending trained to its outside extent.

8. Chest hood after one of the requirements 1 to 7, whereby it is manufactured from silicone.

9. Chest hood after one of the requirements 1 to 8, whereby the funnel (42) exhibits a shore A hardness of about 50 and
the connecting piece (40) a shore A hardness of about 70.

10. Chest hood set with a chest hood (4) after one of the requirements 1 to 9 and a coupling part (of 3) for the sealing
admission of the connecting piece (40) of the chest hood (4), by the fact characterized that the coupling part (3) is
cylindric trained and on a side with a ground is locked, so that a blind hole is formed for the admission of the connecting
piece (40) and that at least a Anschlussöffhung (31) is present, which in fluid-communicating connection with the
channel (43) of the chest hood (4) stands.

11. Chest hood set according to requirement 10, whereby in the assembled condition a chest-hood-far, front side end of
the connecting piece (40) beabstandet to the ground of the coupling part (3) ends.

12. Chest hood set after one of the requirements 10 or 11, whereby those at least one connective opening (31) azentrisch
in the coupling part (3) is arranged.

13. Chest hood set according to requirement 12, whereby those at least one connective opening (31) within an upper
range of the coupling part (3) is arranged and whereby the coupling part (3) a marking exhibits, which defines „above”.

14. Chest hood set after one of the requirements 10 to 13, whereby the blind hole of the coupling part (3) rejuvenated in
the diameter to the ground.

15. Chest hood set after one of the requirements 10 to 14, whereby the coupling part (3) is rigidly trained.
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Collapse Description

TITLE

Chest hood for evacuating human mother's milk

TECHNICAL AREA

The present invention concerns a chest hood for evacuating human mother's milk in accordance with generic term of
the patent claim 1 as well as a chest hood set in accordance with generic term of the patent claim 10.

STATE OF THE ART

Devices for evacuating human mother's milk are sufficiently well-known. In principle there are two different types: first
are served manually, i.e. the negative pressure necessary for evacuating is produced by manual operation of the
vaccum pump. With the second types the vaccum pump is electrically claimant, whereby the vaccum pump can be
attached to the line and/or be operated over battery and/or another energy storage can. Examples for this are WHERE
96/221 16, US 2009/009951 1, US 2008/0287037, US 7,094,217 and US 2008/0039781.

These vaccum pumps are either direct or by vacuum lines with a chest hood connected. The chest hood points usually a
trichterförmigen part on for the admission of a part of the mother chest including to the nipple. Usually this
trichterförmige part changes into a hollowcylindric part, at which on the one hand either directly the vaccum pump or
the intake is attached and is connected with a milk collection container which on the other hand likewise directly or by
a milk line. It is well-known to select chest hoods according to the size of the chest. There is in particular chest hood
sets well-known, with which the size of the

CONFIRMATION COPY of trichterförmigen part of the mother to be accordingly selected can.

There is while stationary the technology also relatively small chest hoods well-known. Thus US reveals 6,379,327 a
portable, so-called „hands free” evacuating device, „hands free” meant in this context that the entire device functions
after switching on on without hands, i.e. that neither the pump nor the chest hood must be held by hand. With US'327
for this a small trichterförmige chest hood is fastened with volumes to the chest. A first hose leads from the chest hood
to a vaccum pump, which is held in a belt. A second hose makes from the chest hood into a milk collection container,
which can be carried in the same belt.

Also WHERE 02/102437 and WHERE „hands free” evacuating devices show 2008/137678. Here the chest hood is
integrated in each case in a pump housing and serves at the same time as diaphragm for the production of a negative
pressure.

US 949,414 describes a trichterförmige chest hood, which can be arranged under a bra. A vacuum is not put on, but a
hose leads from the chest hood to a baby, who is to receive the desired milk by sucking at the hose.

US 6,440,100 points a device to evacuating mother's milk with a small chest hood portable under the bra. A milk hose
leads from the chest hood to a milk collection container. This is connected by a pressure tubing with a source of
vacuum. The milk collection container is evacuated by means of the source of vacuum, whereby the negative pressure
is applied over the milk hose to the chest hood. Owing to the negative pressure dominant in the milk collection
container now evacuated milk is to arrive over the milk hose into the milk collection container. Alternatively the milk
collection container can serve as vaccum pump. This device exhibits the disadvantage that the relatively large volume
of the milk collection container must be evacuated likewise. This so-called dead volume limits the efficiency of the
device substantial. REPRESENTATION OF THE INVENTION

It is a task of the invention to create an improved chest hood which is to be carried for the mother pleasantly and that
minimizes the air-filled dead volume.

A chest hood with the characteristics of the requirement 1 as well as a chest hood set with the characteristics of the
requirement 10. solve this task.



9/20/24, 4:46 PM Derwent Innovation Record View

https://www.derwentinnovation.com/tip-innovation/translatedRecView.do?ResultSetId=283286490&recordKeys=WO2011035448A120110331&datab… 14/29

The chest hood according to invention exhibits a tubular connecting piece and a funnel einstückig angeformten to it to
the edition to a mother chest, whereby the funnel itself too its free, which connecting piece turned away side extended
and whereby a channel is present, which extends from a chest-page end of the funnel continuous up to, this end facing,
pump-page end of the connecting piece and which for the creation of a vacuum to the mother chest and for the drain
serves the evacuated mother's milk. The funnel is more flexibly according to invention designed than the connecting
piece. The funnel exhibits itself a main area with a first opening angle of the channel, extending over a substantial part
of its length, and a chest-page final range with a second opening angle of the channel. The first opening angle is smaller
with nonusage than the second opening angle, whereby in the functional condition the first opening angle is scalable
on the chest hood with axial pressure at least.

This chest hood adapts optimally to the form of the human mother chest and creates depending upon desire and/or
contact pressure a close or a less close connection with the chest.

It is to be carried pleasantly and reduced owing to its adaptability air or milk-filled dead volumes. Preferably the chest
hood is so small trained that it surrounds only the nipple and maximally the Areola. This cannot only be begun simply
in one „hands free” system, be held e.g. in a bra, but she hardly exhibits air-filled ranges due to her small size. This
affects the vaccum pump positively, since this less achievement can work necessarily and thus noiselessly. The
moreover one she can be trained also for this reason smaller.

These small chest hoods exhibit besides the advantage that less fabric movement of the chest within the hood can take
place. The chest hoods can rest thereby more closely against the fabric. Thus again a smaller pumping performance is
necessary. The pump can be trained likewise smaller and works noiselessly.

Contrary to the well-known chest hoods and for natural sucking a baby is usually not stretched the nipple in the chest
hood according to invention on the 2,5 subject of its length. This is pleasant for the mother, in particular with hurting
nipples.

With nonusage typical values of the first opening angle of the chest hood are < 5& (smaller or equal 5c) and the second
opening angle 90n to 160#. In the use and depending upon axial pressure put on at least the second opening angle up
to 120w leaves itself; or preferably up to 160o increase.

Preferably the funnel exhibits a chest-page diameter from 5 mm to 40 mm and a length from 10 mm to 40 mm, so that
in the functional condition the nipple and maximally the Areola are covered by the chest hood. Milk channels in the
chest fabric are not surrounded preferably by the chest hood.

Preferably a transient area is present with a third opening angle of the channel between connecting pieces and funnels,
whereby the third opening angle is larger with nonusage than the first opening angle.

Typical values of the third opening angle are 60t to 150n.

Preferably the main area attaches directly to the transient area. Also the final range attaches vorzugweise directly to
the main area.

In a preferential execution form the connecting piece exhibits a wall thickness larger around a multiple than the funnel.
Additionally or alternatively the connecting piece can be formed also from a material with larger shore hardness.

Preferably an outside attack is present in the transient area between connecting pieces and funnels, which manages
the outside extent of the connecting piece.

The connecting piece can be slid well into an admission, if it is conical to the funnel extending trained to its outside
extent. This chest hood according to invention is manufactured preferably from silicone and preferably exhibits a shore
A hardness from 30 to 70. Preferably the funnel exhibits a shore A hardness of about 50 and the connecting piece a
shore A hardness of about 70.

So that this relatively small and compact chest hood can be kept good in the hand, it is preferably offered in a chest
hood set with a coupling part. The coupling part serves to the chest hood as the sealing admission of the connecting
piece, whereby it is cylindric trained and is locked on a side with a ground, so that a blind hole is formed for the
admission of the connecting piece. It is at least one, preferably exactly one connective opening present, which is
located in fluid-communicating connection with the channel of the chest hood.
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In the assembled condition a chest-hood-far, front side end of the connecting piece ends preferably beabstandet to the
ground of the coupling part. Preferably those is arranged at least one connective opening azentrisch in the coupling
part.

If those is arranged at least one connective opening in an upper range of the coupling part and the coupling part
exhibits a marking, which defines „above” in the area, then when evacuating standing bubbles in the coupling part are
avoided and air-filled clearance volumes are eliminated.

In order the conical connecting piece more simply would bring in to be able, rejuvenates themselves also the blind hole
of the coupling part in the diameter to the ground. Preferably the coupling part is rigidly trained, which the
introduction of the connecting piece relieved and which increases stability. The part can be kept thus simpler or
fastened. Preferably the chest hood exhibits no employments and consists only of the elements specified above.

The chest hood according to invention can be combined with all kinds of chest pumps. Favorable is however their use
with a chest pump, which changes during evacuating a pneumatic into a hydraulic system. That is, that the same line,
which put on at the beginning of the vacuum to the chest hood, for the transport of the evacuated milk serves and thus
the milk the medium becomes, which produces the further milk river from the mother chest. A such device for
evacuating human mother's milk exhibits the chest hood according to invention to the plant to a mother chest, a
vaccum pump for the production of a vacuum, a line connecting the chest hood with the pumping chamber for
conveying the produced vacuum to the chest hood and a chamber. The line ends pump-page in a first connection of this
chamber. The chamber according to invention exhibits a second connection for connection with a milk collection
container. The two connections are located in the chamber in fluid-communicating connection with one another. The
line forms a milk line during evacuating to the transport of in the chest hood of evacuated mother's milk to the
chamber. The milk is led afterwards from the chamber to the milk collection container.

At this system it is not only favorable that the milk already evacuated warms the chest hood, which for the mother is
pleasant. It is besides only one line necessarily, which can be hidden in particular with „hands free” report discretely in
the clothes.

Since the entire system is flooded by milk and thus no vacuum line is more present in the classical sense, a smaller
pumping performance is necessary, in order to evacuate mother's milk. Typical values for the air mechanical handling
capacity lie with maximally 50 ml/min and for the milk mechanical handling capacity with max. 100 ml/min. the
vaccum pump can thus smaller and easier be decorated, which again for outsider is less remarkable. The mother can
use this vaccum pump discretely. Owing to the smaller requirement of the pumping performance the vaccum pump is
the used besides more quietly, which increases again the comfort and discretion.

Since the entire system, i.e. the entire system up to the pump-aggregate-page or propel-page range of the vaccum
pump, with milk are flooded and no or only very small air-filled clearance volumes are present, the vacuum put on can
be controlled more easily. The negative pressure resting against the chest hood corresponds also rather to the vacuum
produced in the vaccum pump.

This milk line can be realised in different ways. In a preferential execution form is a septum is present, which separates
a drive of the vaccum pump and the line. The chamber is divided thereby the septum into a chest-hood-page range and
a range at the driving end. The two ranges are completely from each other separated and only by the diaphragm
connected. Thus is ensured that neither milk arrives into the range at the driving end of the vaccum pump, still that
contamination or air of the range at the driving end arrives into the milk-prominent line and thus into the chest hood
and the milk collection container. Preferably this septum is a diaphragm. This diaphragm is propelled in a preferential
execution form and serves for the promotion of the evacuated milk. Thus the milk can be evacuated independently of
the relative situation of the chest hood, the milk collection container and the vaccum pump to each other. The mother
can for example also evacuate lying. This is in particular optimal with one „hands free” execution, since the mother can
also bend and move generally very freely.

The most different vaccum pumps with the erfmdungsgemässen vacuum-conveying and milk-prominent line can be
used. Preferably, however compellingly, only one diaphragm is not used in each case both for the transport of the milk
as well as for the medium separation.

Preferably the vaccum pump is a diaphragm pump, whereby the chamber is the vacuum-producing pumping chamber
of the vaccum pump and the diaphragm is the diaphragm of the pumping chamber used for the production of the



9/20/24, 4:46 PM Derwent Innovation Record View

https://www.derwentinnovation.com/tip-innovation/translatedRecView.do?ResultSetId=283286490&recordKeys=WO2011035448A120110331&datab… 16/29

vacuum.

The chest hood can be attached also directly and without the line described above to a housing of a vaccum pump.
Nevertheless can be changed on a hydraulic pumping system. A preferential vaccum pump for evacuating human
mother's milk by means of this chest hood exhibits a drive and a diaphragm cyclically propelable of the drive, whereby
the diaphragm is arranged in a chamber, whereby the diaphragm separates the chamber into a part at the driving end
and a chest-hood-page part and whereby the chest-hood-page part exhibits a vacuum connection for the production of
a connection to the chest hood. The chest-hood-page part of the chamber according to invention exhibits furthermore
a milk connection for the production of a connection with a milk collection container and the vacuum connection and
the milk connection stands over the chest-hood-page part of the chamber in fluid-communicating connection with one
another. Preferably this vaccum pump is a diaphragm pump and the chamber is the vacuum-producing pumping
chamber.

In a preferential execution form the vaccum pump is an electrical diaphragm pump. The diaphragm of the diaphragm
pump preferably forms thereby mentioned above the diaphragm serving as milk drive and septum. The drive of the
diaphragm serves vorzugweise at the same time for the production of the vacuum in the pumping chamber and for the
promotion of the milk river. Owing to the three-fold function of the diaphragm the vacuum can be controlled better.
Preferably the diaphragm exhibits an essentially circular sketch. Preferably the diaphragm is in its middle range,
preferably their center, propelled. Also different kinds by diaphragm pumps and alternative pumps without diaphragm
can be able to be used. The moreover manually operated pumps can be used. The combination of the three elements

- vacuum-conveying and milk-prominent line

- Diaphragm of the pumping chamber with their three-fold function

- the small trained, dead volume avoiding chest hood

leads to a device, which can be trained extremely small and noiselessly and furthermore optimally for any kind by
application, in particular one is suitable „hands free” application.

Further favorable execution forms and variants of the procedure are indicated in the dependent requirements.

SHORT DESCRIPTION OF THE DESIGNS

Preferential execution forms of the invention are described in the following on the basis the designs, which serve only
for the explanation and not restrictivy to be laid out are. In the designs show:

Figure 1 a profile by a chest hood according to invention, put on to a human chest with larger contact pressure;

Figure 2 a profile by the chest hood according to invention in accordance with figure

1, put on to a human chest with smaller contact pressure;

Figure 3 a profile by the chest hood in accordance with figure 1 also

Coupling part in a first execution form;

Figure 4 a profile by a coupling part in second

Execution form; Figure 5 a profile by a coupling part in a third export form; Figure 6 a profile by the coupling part in
accordance with figure 3;

Figure 7 an explosion representation of a device according to invention to

Evacuates of human mother's milk in a first execution form, whereby a side panel of the vaccum pump is not
represented;

Figure 8 the device in accordance with figure 7 in use-moderate assembly, whereby a side panel of the vaccum pump is
not represented and
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Figure 9 a device according to invention in a second export form, whereby a side panel of the vaccum pump is not
represented.

Same parts are provided in the figures with the same reference symbols.

DESCRIPTION OF PREFERENTIAL EXECUTION FORMS

In the figures 1 to 3 a preferential example of a chest hood according to invention 4 is represented. In figure 3 it is
visible in a chest hood set with coupling part the 3. Figure 1 shows the chest hood according to invention 4, how it is set
on a female chest B. The chest hood 4 exhibits a connecting piece 40, a funnel 42 and these two connecting transient
area 44. Preferably a flange 41 managing radially outward is present between connecting piece 40 and funnel 42. A
continuous channel 43 extends by the entire chest hood 4, so that these ends facing at two is openly trained. Preferably
the chest hood 4 is rotationally symmetrically trained. Preferably the chest hood 4 does not exhibit any further
elements, in particular no employments. Preferably the chest hood 4 is einstückig trained. It consists usually of plastic,
preferably of silicone.

The connecting piece 40 is substantial, i.e. relatively rigidly trained and serves for the coupling with the coupling part 3.
it exhibits a wall thickness larger around a multiple than the funnel 42. In this example the connecting piece 40 at its
outside extent is conical trained, whereby it is preferably rotationally symmetrically trained. Furthermore the taper
facilitates a pushing in into the coupling part of 3 and increases besides the tightness of the connection with the
coupling part 3. the tightness obtained, as the connecting piece 40 is easily squeezed together material conditionally in
the coupling part. For this the outside diameter of the connecting piece 40 is easily more largely than the inside
diameter of the coupling part 3rd typical outside diameters of the connecting piece 40 amounts to 8 mm up to 40 mm.
Typical lengths amount to 5 mm up to 40 mm. The funnel 42 serves to the mother chest as the admission. It is arranged
preferably very flexible. It is substantially flexible and more softly decorated than the connecting piece 40. Owing to its
flexibility he adapts in his form of the form of the chest. It exhibits here a wall thickness smaller around a multiple than
the connecting piece 40. Alternatively connecting piece 40 and funnel 42 can exhibit also the same wall thickness,
whereby in this case of the connecting pieces 40 from a material with larger shore hardness is manufactured preferably
or exhibits a reinforcement. Preferably the funnel 42 exhibits a shore A hardness of about 50 and the connecting piece
40 a shore A hardness of about 70.

In figure 3 the chest hood 4 is represented with nonusage. The funnel 42 exhibits at least two ranges: a main area 420
and a front, chest-hood-page final range 421. The final range 421 forms the chest-hood-page end of the chest hood and
ends thus freely.

The main area 420 points a first opening angle with nonusage ai and the final range a second opening angle A2up. The
first opening angle cii is smaller than the second opening angle A2. Besides the wall is preferably outward bent in the
final range 421. As in the figures 1 and 2 is recognizable, the first Öffhungswinkel leaves itself ai with axial contact
pressure on the chest vergrössera, so that the final range 421 can adapt optimally to the form of the chest. As is
recognizable in the figures, the main area attaches 420 directly to the final range 421. The main area 420 attaches 44
directly at the other end to the transient area.

In the transient area 44 is a further third opening angle A3available, which than the first Öffhungswinkel of the main
area 420 is likewise larger. This serves the main area as default when increasing the angle. The angles with nonusage
amounted to preferably for the first opening angle αι < .5r , for the second opening angle A2. 90n to 160 and for the
third Öffhungswinkel A3.60n to 150n. At least the first opening angle ai can be increased with use, preferably on an
angle of up to 10a. The funnel 42 exhibits a length L from 10 mm to 40 mm. The diameter D within the front final range
amounts to preferably 5 mm up to 40 mm, in particular 20 mm up to 40 mm. Thus it is so small that he does not cover
nipple and none, at the most one part or the entire Areola however the remaining chest. This corresponds for instance
to the portion of the chest, which is taken by a baby into the mouth. The funnel 42 is arranged in the range of the
connecting piece 40 kegelstumpfförmig, whereby it opens to the chest. Its front, chest-more page edge is more strongly
outward bent than the connecting piece-page part.

Since the chest hood 4 or at least the funnel 42 is flexibly decorated, the mother can select by choice of the contact
pressure, as much is actually covered the chest by the chest hood 4. The contact pressure results from the axial
pressure on the funnel 42 and the counter-pressure of the mother chest. In figure 1 the contact pressure is relatively
large and the funnels spread, in figure 2 is smaller the pressure and the funnel 42 encloses only the nipple. By choice of
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the contact pressure also the tightness of the plant at the chest can be adjusted and to be thus stopped an evacuating
for the mother as comfortably as possible.

The chest hood 4 is, like this in figure 3 recognizably is, into the coupling part of 3 put in. The coupling part of 3 is
preferably likewise small, but decorates as rigid as possible. It is preferably cylindric trained to its outside extent and to
its internal extent kegelstumpfförmig and/or conical. It exhibits an u-shaped cross section, is thus at an end openly and
trained at the opposite end closed. Thus a blind hole is present, into which the connecting piece 40 of the chest hood 4
to a complete stop 41 can be slid. In figure 3 the chest hood 4 is not yet completely pushed in. As is however
recognizable, a gap is present in the completely pushed in condition between front side end of the connecting piece 40
and the rear wall of the coupling part of 3, which forms a fluid passage of the channel 43 to a connective opening 31 in
the coupling part 3.

This connective opening 31 serves a vacuum and/or a milk line for the connection. If vacuum line and milk line run
separately from each other, then 3 two connective openings are present in the coupling part. These connective
openings can be provided with check valves. The vacuum line leads the milk line to the vaccum pump, to the milk
collection container.

The lines can be simply put into the openings. In addition, they can to be with the coupling part of 3 connected or it be
able firmly in or plug-on means, for example connecting pieces, for connection with the lines be present.

Those at least one connective opening 31 can be attached at different places. In figure 3 it is arranged in the upper
range in the rear wall of the coupling part of 3. In figure 4 it is centrically arranged in the rear wall. In figure 5 it is in the
coat, however in the rear, the rear wall close range arranged. Preferably likewise within the upper range. Figure 6
shows again the situation in accordance with figure 3, however without put in chest hood 4.

If the connective opening 31 is in particular arranged for the milk line above, then rest air as well as the milk, existing in
the coupling part 3, is sucked off and the dead volume is again reduced. Chest hood 4 and coupling part of 3 exhibit no
more air chambers in the functional condition. Their free spaces, if still available, are filled with milk. So that the
connective opening 31 is actually upward directed with use, for example an appropriate marking on the coupling part
can be indicated 3.

This chest hood can be used with all kinds of chest pumps. Favorable it is however with use with in the figures the 7 to
9 represented devices for evacuating human mother's milk.

In the figures a first execution form of a such device is represented 7 and 8. It exhibits a vaccum pump 1, a first line 2,
the coupling part of 3, the chest hood 4, a check valve 5, a second line 6 and a milk collection container 7.

The chest hood 4 is connected by the coupling part of 3 and the first flexible line 2 with the vaccum pump 1. From the
vaccum pump 1 the second flexible line leads 6 to the milk collection container 7, whereby this connection with the
check valve 5 is provided. The two flexible lines 2, 6 are preferably hoses, in particular from silicone.

As is represented in figure 9, alternatively the milk collection container can be 7 to the vaccum pump 1 also directly
fastened. For this a formed connecting connecting piece 70 suitable at the milk collection container 7 is preferably
available, which with a housing 10 of the vaccum pump is solvable connectable.

The vaccum pump 1 exhibits the housing mentioned 10, whereby in the designs a side panel of the housing 10 is not
represented. Thus the inside of the housing 10 shows itself.

In the housing 10 an electric motor 11 is present. It can be network-claimant and/or battery-operated. A power
transmission unit 12, here a connecting rod connected with the engine, transfers the rotating motion of the engine in a
linear motion. The connecting rod 12 is connected at their second end with a diaphragm 14. The diaphragm 14 is
arranged in a recess of the housing 10, which a part of a pumping chamber forms. A cover 13 solvable connectable with
the housing 10 holds the diaphragm 14 in its position.

In place of this drive also different kinds of drives, in particular also manual drives can be begun.

The cover 13 is preferably screwed onto the housing 10. Other connecting kinds, are likewise possible. The cover 13
exhibits likewise a recess, so that it forms a second part of the pumping chamber. The two parts of the pumping
chamber are separated by the diaphragm 14. The cover 13 can be einstückig or mehrstückig trained.
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The impact of the diaphragm pump is not described here in the detail, since it admits sufficiently is. By means of a
drive, here by means of engine 11 and connecting rod 12, the diaphragm is moved cyclically back and forth, so that in
the chest-hood-page or cover-page part of the pumping chamber a negative pressure is produced. In place of the drive
represented here also different kinds of drives can be used, which are suitable, of moving the diaphragm 14 cyclically.
Electronics necessary for the operation of the pump as well as operating equipment are not here represented. Well-
known means can be used. The pump can be operated with temporally continuous cycle or the suction curve can, as
this while stationary to the technology admits is, in its form, frequency and intensity, the displacement behavior of the
baby and/or the needs of the mother to be adapted.

In the cover 13, i.e. in the valve plate, a first discharge opening 130 is present, which connects the environment with
the cover-page part of the pumping chamber. This discharge opening 130 serves 2. a second discharge opening 131,
which likewise connects cover and/or chest-page part of the pumping chamber with the environment, as the first
connection for the first line is trained as the second connection. This second connection is provided with the check
valve 5. Here a bill valve is used, which is attached to a connecting piece. Other valve types are however also
applicable.

If the device is now used, then the chest hood 4 is put on on the mother chest, so that it covers the nipple at least.
Preferably additionally maximally the Areola of the chest hood 4 is covered. The vaccum pump 1 is switched on and
operated in well-known way. The vacuum produced in the pumping chamber evacuates the first line 2, so that in the
chest hood 4 a negative pressure is present. Thus milk evacuated from the mother chest and arrived by the chest hood
4 and the coupling part of 3 into the first line 2. the milk flows by the first connection 130 into the cover-page part of
the pumping chamber. The evacuated milk leaves the pumping chamber by the second connection 131 and the check
valve 5 and arrives over the second line 6 (see figure 8) also directly and/or depending upon execution form into the
milk collection container (see figure 9). It is thus no separate line for milk transport present. The first line 2 serves at
the same time as intake and as milk transportation line. The device changes thus to anfanglichem pneumatic pumping
to hydraulic pumping. This is a further approach to natural sucking of babies. The diaphragm 14 in the pumping
chamber exhibits three functions. First of all it forms the diaphragm of the diaphragm vaccum pump and produces so
the vacuum in the pumping chamber. Secondly it serves the pumping chamber and the milk in the cover-page part of
the pumping chamber as septum between air in the pump-page part. It serves thus as medium separation. By the fact
it prevents that milk can arrive into the pumping aggregate. In addition, it prevents that contamination of the pumping
aggregate can arrive into the first and second line 2, 6. Thirdly drove their cyclic movement within the pumping
chamber to the fact that it promotes and transported the milk. Owing to this third function of the diaphragm 14 can be
arranged during evacuating milk collection container 7, chest hood 4 and vaccum pump 1 in from each other
independent situations. For example the milk collection container 7 can be above the vaccum pump 1 and/or the chest
hood 4. Also the vaccum pump 1 can be above the milk collection container 7 and/or the chest hood 4. This makes
possible the mother lying to also evacuate or, if she sits, to place the milk collection container 7 and the vaccum pump
1 out of reach of infants on shelf or another increased platform.

Preferably in the examples in accordance with the figures 7 to 9 a negative pressure is produced from 0 to 300 mmHg.
The pumping frequency preferably is between 5 and 120 cycles/minute.

The check valve 5 opens preferably only with sufficient pressure, i.e. if the pumping chamber is filled with milk
sufficiently. Thus the dead volume, which must be evacuated, can be kept minimal.

The chest hood according to invention is to be carried for the mother pleasantly and reduces air or milk-filled dead
volumes when evacuating mother's milk on a Mimimum.

REFERENCE SYMBOL LIST vaccum pump 421 final range

Housing 43 channel

Engine 44 transient area

Power transmission unit

Cover 5 check valve

first connection
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second connection 6 second line

Recess 60 valve cap

Diaphragm

7 milk collection containers first line 70 connecting connecting pieces coupling part of B chest

Base D diameter of the final range connective opening of the funnel

L length of the funnel

Chest hood αι first opening angle connecting piece tt2second opening angle attack a3third Öf hungswinkel funnels

Main area

   

HEADLINES

Breastshield for expressing humanly breastmilk

TECHNICAL FIELD

The present invention relates ton of A breast shield for pumping off humanly breast milk according ton the preamble
OF claim 1 and A chest hood set according the preamble OF claim 10.

STATE OF THE KIND

Means for expressing humanly breastmilk acres wave known. There of acres basically two different type: the roofridge
of acres manually operated, that is the necessary for pumping negative pressure is generated by manual operation OF
the vacuum pump. To the second type, the vacuum pump is electrically operated, the vacuum pump CAN BE connected
ton the electricity supply network and/or CAN BE powered from A battery or more another energy STORAGE. Examples
include WHERE 96/221 16, US 2009/009951 1, US 2008/0287037, US 7.094.217 and US 2008/0039781.

Thesis vacuum Pumps of acres connected more either directly or via vacuum LINEs with A breast shield. The breast
shield typically has A funnel shaped portion for receiving A portion of OF the breast, including the nipple. Typically, this
funnel shaped portion of MER GE into A hollow cylindrical part where the one hand directly ton the vacuum pump and
the suction pipe is connected and which is connected on of the other hand thus directly or via A milk LINE ton of A milk
collection. It is known ton SELECT Breastshields according ton the size OF the breast. There of acres known in particular
breast shield sets, into which the size OF the

CONFIRMATION COPY funnel shaped part OF the groove CAN BE selected accordingly.

There of acres known into the prior kind even relatively small Breastshields. Thus, U.S. 6.379.327 A portable, so-called
“hands free” pump down, “hands free” in this context means that the entire DEVICEs after switching works without
hands, which means that more neither the pumps nor the breast cup OF hand hero have ton. In this US'327 A small
funnel shaped cup is attached with ribbons on the breast breast. A roofridge tube leading from the breast cup tons of A
vacuum pump, which is hero to A belt. A second trousers of run from the breast cup tons of A milk collection
containers, which CAN BE worn in the same belt.

Thus WHERE 02/102437 and WHERE 2008/137678 show “hands free” evacuating devices. Here, the breast shield is
integrated to each case to A pump housing and serves as A diaphragm ton gene-guessed/advised A vacuum.

US 949,414 of describes A funnel shaped breast shield, which CAN BE placed under A bra. A vacuum is emergency
created, but A trousers leading from the breast cup tons of A baby, which is tons obtain the desired milk by sucking on
the tube.

US 6.440.100 of discloses apparatus for expressing breastmilk with A small, portable more under the bra breast on cap.
A milk trousers leading from the breast cup tons of A milk collection. This is connected through A vacuum trousers ton



9/20/24, 4:46 PM Derwent Innovation Record View

https://www.derwentinnovation.com/tip-innovation/translatedRecView.do?ResultSetId=283286490&recordKeys=WO2011035448A120110331&datab… 21/29

of A vacuum SOURCE. The milk collection is evacuated by the vacuum SOURCE, the vacuum is app song through the
milk tube ton the breast shield. Thanks ton the pressure prevailing into the milk collecting vacuum now is expressed
milk passport via the milk trousers into the milk collection. Alternatively, the milk collection itself CAN serve as A
vacuum pump. This DEVICE has the disadvantage that the relatively large volume OF the milk collecting containers must
thus BE evacuated. This so-called DEAD volume limit the performance OF the DEVICEs A solvently. SUMMARY OF THE
INVENTION

It is object OF the invention ton provide improved breast shield, which is pleasant on on for of the mother tons wear
and which minimizes the air filled DEAD volume.

This object is achieved A breast shield with the features OF claim 1 and A chest hood set with the features OF claim 10.

The inventive breast shield has A tubular nose and A integrally formed thereon funnel for resting on A mother's breast,
the hoppers extends tons its free, the nozzle facing away from the side and A channel being provided which extends
continuously from A breast side end to OF the hoppers extends tons of A, this end opposite, pump side end to OF the
nozzle and which is used for applying A vacuum ton the mother's breast and the drainage OF expressed breastmilk.
According ton the invention, the hoppers is flexible designed as the spout. The funnel has A extends over A substantial
part OF its length extending Main portion having A roofridge opening fishes OF the channel, and A breast side ends
portion with to A second opening fishes OF the channel. The roofridge fishes is more smaller when emergency into use
as the second fishes, wherein into use RK leases the roofridge opening fishes by axial pressure on the breast shield is
enlargeable.

This Breastshield adapts perfectly ton the shape OF the humanly mother's breast, and manages ton fit your exact
pressure A dense or less dense connection with his chest.

It is comfortable tons wear and reduced thanks tons its adaptability the air or milk filled DEAD volume. Preferably, the
breast shield is designed small that it only surrounds the nipple and areola maximum that in such a way. This is
emergency only easy in A “hands free” system use, keep as in A bra, but she has little air filled spaces because OF their
small size in. This has A positive effect on the Vacuum pump, since this requires less power and thus CAN operate
noiseless. Furthermore, it CAN BE larva more smaller for this reason.

Thesis small Breastshields have the additional advantage that less tissue motion OF the chest CAN occur within the
hood. The breast shields CAN thus rest of on dense tissue. To turn, A more lower pump power is necessary. The pump
CAN thus BE larva more smaller and operate more quieter.

In contrast tons the known breast shields and natural sucking A baby the nipple 2,5 of times its length the into the
inventive breast shield is usually emergency stretched. This is for the more mother, especially into sore nipples and
pleasant.

When emergency into use acres typical OF the roofridge opening fishes OF the breast shield < 5 r (less than or equal
tons of 5 n) and the second opening fishes 90 ; ton of 160 . Into use, and depending on the app song axially pressure
CAN BE RK leases the second opening fishes UP ton of 120 g or preferably UP ton of 160 s enlarge.

Preferably, the hoppers has A chest side dia. meters of OF 5 mm tons of 40 mm and A length OF 10 mm tons of 40 mm,
then that, into use, the nipple and areola the maximum is covered by the breast shield. Milk ducts into the breast tissue
of acres preferably emergency surrounded by the breast shield.

Preferably between nozzle and funnel, A transition region provided with A third opening fishes OF the channel, wherein
the third opening fishes when emergency into use is more greater than the roofridge opening fishes.

Typical VALUEs OF the third opening fishes is 60 a ton of 150 .

Preferably, the Main portion directly adjoins the transition region. Thus, the end portion includes preferably directly
adjoins the Main AREA.

In A preferred, the nozzle has A many times embodiment more larger Embankment thickness than the funnel.
Additionally or alternatively, the stub OF A material with greater shores hardness CAN BE formed.
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Preferably, into the transition AREA of between the connector and more outer periphery OF the at more outer funnel
stop is present, projecting tease.

This spigot CAN wave push it into A recording when it is conical into its more outer circumference tons funnel towards
expanding. This inventive breast shield is preferably larva OF of silicones and preferably has A shore A hardness OF 30
tons of 70. Preferably, the hoppers has A shore A hardness OF about 50 and the connecting piece has A shore A
hardness OF about 70th

For this relatively small and compact Breastshield CAN BE kept waves in hand, it is preferably off-talks in A chest hood
set with A coup Ling more member. The coup Ling more member is used for sealing accommodation OF the connecting
piece OF the breast shield, wherein it is cylindrical and is closed RK one end with to A bottom so that A blindly get is
formed for receiving the tease. There is RK leases one, preferably exactly one connection opening present which is duct
OF the in fluid communication with breast shield.

When assembled, A breast shield distant, front end to OF the sleeve preferably terminates A distance from the bottom
OF the coup Ling more member. Preferably, the RK leases one connection opening is disposed eccentrically into the
coup Ling partitions.

The RK leases one connection opening arranged coup Ling part in on upper region OF and the coup Ling part has A
marking, which defines the “top” in space, standing when pumping air of bubbles DEAD spaces eliminates into the coup
Ling part CAN BE avoided and filled with air.

In order ton introduce the TAP-talk nose more easier, thus the blindly get to OF the coup Ling more member in dia.
meter ton the bottom tapers. Preferably, the coup Ling more member is stiff, which facilitates the introduction OF the
tease and increases stability. The part CAN thus keep simple or secure. Preferably, the breast cap has NO in RTS, and
consists only OF of the element mentioned above.

The inventive breast shield CAN BE combined with all type OF breast Pumps. Advantageously, more however, its use
with A breast pump, which CHANGEs during the pumping OF A pneumatics to A hydraulic system. This means that the
same LINE, which has initially created the vacuum ton the breast shield, is thus used ton transport the pumped milk
and thus the milk, the medium is, which produces the flow OF milk from the mother's breast. Look for A DEVICE for
pumping off humanly breast milk has the inventive breast shield tons bear against A more mother breast, A vacuum
pump for gene rating A vacuum, one that breast shield with the pumping more chamber connecting LINE for
transmitting the generated vacuum ton the breast shield and A more chamber. The LINE of terminates RK pump end
into to A roofridge haven OF that more chamber. According ton the invention, the more chamber has A second haven
for connection tons of A milk collection. The two terminals of acres into the more chamber in fluid communicating
connection with each more other. The LINE form during pumping A milk LINE for transporting your expressed into the
breast cup milk ton the more chamber. The milk is then passed from of the chamber ton the milk collection.

To advantage OF this system is emergency only that the already expressed milk warms the breast shield, which is
convenient for the more mother. It is thus only A single cable is required, which CAN hide particular into “hands free”
version discreetly into clothes.

Because the entire system is flooded with milk and thus NO vacuum LINE to the classical scythe is NO more longer
present, A more lower pump power is needed tons tons pump breast milk. Typical VALUEs for the air flow
guesses/advises acres emergency more greater than to 50 ml/min and for the milk pumps capacity RK max. 100
ml/min. The vacuum pumps CAN therefore BE larva more smaller and more lighter, which to turn is for outsider less
conspicuous. The of mother CAN use this vacuum pump discrete. Because OF the reduced demand on the pump power,
the vacuum pump is to use thus more quieter, which to turn increases the comfort and discretion.

Because the entire system, IE the entire system is flooded UP ton the pump aggregates side or drive side AREA OF the
vacuum pump with milk and NO or only very small air filled DEAD spaces of acres present, CAN BE to control OF the
app song vacuum more easier. The VOL-meets to app song ton the breast cup vacuum thus corresponds more ton the
vacuum generated into the vacuum pumps.

This milk LINE CAN BE realized in various ways. To A preferred embodiment, A partition is present, which separate A
drive OF the vacuum pump and the conduit from each more other. The more chamber is thus divided by A partition
into A breast shield side AREA and A drive side AREA. The two AREAs of acres completely separated from each more
other and connected tons each more other only via the diaphragm. This of ensures that more neither milk enters the
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drive side AREA OF the vacuum pumps, nor that contamination or air OF the drive side region to the milk LINE leading
and thus into the breast cup and the milk collection arrives. Preferably, this partition embankment is A diaphragm. This
diaphragm is driven in A preferred embodiment and serves ton convey the pumped milk. This milk CAN BE independent
OF the relative position OF the breast cup, the milk sump and the vacuum pump tons pump each more other. The more
mother, for example, thus lying drain. This is ideally especially in A “hands free” version, because it May thus bend the
more mother and gene rally move freely.

It is possible ton use A wide variety OF vacuum Pumps with the inventive vacuum transmitting and milk carrying LINE.
Preferably, more however, emergency necessarily, A single diaphragm is used both for the transport OF milk and thus
for the separation media, respectively.

Preferably, the vacuum pump is A diaphragm pump, said more chamber is said vacuum generating pump chamber OF
the vacuum pump and the diaphragm is the diaphragm used for the generation OF the vacuum OF the pumping more
chamber.

The breast shield which is connected directly and without the above LINE ton of A housing OF A vacuum pumps.
Nevertheless, you CAN SWITCH ton of A hydraulic pumping system. A preferred vacuum pump for pumping off humanly
breast milk by means OF breast cup has A drive and A cyclically driven by the drive diaphragm, the diaphragm is placed
to A more chamber, the diaphragm separate the more chamber into A drive part and A breast shield side portion and
wherein the breast shield side part has A vacuum haven ton create A connection ton the breast shield. According ton
the invention OF the breast shield side portion of OF the more chamber comprises A milk connection ton create A
connection tons of A milk collection containers and the vacuum haven and the milk connection acres on the breast
shield side portion of OF the more chamber in fluid communicating connection with each more other. Preferably this
vacuum pump is A diaphragm pump and the more chamber is the vacuum gene ratings pump more chamber.

To A preferred embodiment, the vacuum pump is on electric pump diaphragm. The diaphragm OF the diaphragm pump
preferably form serving as the milk drive and partition above diaphragm. The drive OF the diaphragm is preferably RK
the same time ton gene-guessed/advised the vacuum to the pump more chamber and tons promotes the flow OF milk.
Thanks ton the tripolarizes function OF the diaphragm CAN BE better control LED vacuum. Preferably, the diaphragm
has A substantially circular flat. Preferably, the diaphragm in its cent ral portion, preferably its centers, is driven. There
CAN thus BE other type OF diaphragm Pumps and alternative Pumps without diaphragm CAN BE used. Furthermore,
manually operated Pumps of acres used. The combi nation OF the three of element

- Vacuum-conveying and milk carrying LINE

- Diaphragm OF the pump more chamber with its tripolarize action

- Breastshield the small sized, DEAD volume avoided

resulting in A DEVICE which CAN BE extremely small and low noise design and is thus ideally for any child OF
application, in particular A “hands free” application, suitable.

Advantageous embodiments and variants OF the method acres specified into the dependent ford ago claims.

LETTER DESCRIPTION OF THE DRAWINGS

Preferred embodiments OF the invention acres described below with reference ton the drawings, which serve merely
for illustration and acres emergency limiting. Into the drawings:

Figure 1 shows A longitudinal section through to inventive breast shield is app song ton of A humanly breast with more
greater pressure;

2 shows A longitudinal section through the inventive shield according ton figure breast

1, app song ton of A humanly breast with A more smaller contact pressure;

3 shows A longitudinal section through the shield according ton of Figure 1 breast with

The coup Ling part in A roofridge embodiment;
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4 shows A longitudinal section through A coup Ling part in A second

embodiment; 5 shows A longitudinal section through A coup Ling part in A third embodiment; 6 shows A longitudinal
section through the coup Ling more member according tons of Figure 3;

Figure of 7 shows on exploded view OF to inventive DEVICEs for

Expressing humanly breast milk to A roofridge embodiment, one side embankment OF the vacuum pump is emergency
shown;

8 shows the apparatus and according tons of Figure 7 to use excessive assembly, wherein one side embankment OF the
vacuum pump is emergency shown

9 shows to inventive DEVICEs to A second embodiment, wherein A side embankment OF the vacuum pump is
emergency shown.

Identical parts of acres provided in the figures with the same reference numerals.

DESCRIPTION OF PREFERRED EMBODIMENTS

In Figures 1 ton of 3, A preferred embodiment OF to inventive breast shield 4 is shown. In Figure 3 is in A chest hood set
it with coup Ling part 3 visible. 1 shows the inventive breast shield 4, as it is app song ton of A female breast B. The
breast shield 4 has A nozzle 40, A funnel 42 and A connecting thesis two transition region 44. Preferably between tease
40 and funnel 42 A radially outwardly projecting flange 41 is present. A continuous channel 43 extends through the
entire breast shield 4, then that it is open RK two opposite ends. Preferably, the breast shield 4 is rotationally
symmetrical. Preferably, the breast shield 4 NO element, in particular NO in RTS. Preferably, the breast shield 4 is
formed into one piece. It is usually larva OF plastic, preferably silicones.

The stem 40 is solvently, that is designed tons of BE relatively stiff and is used for coup Ling with the coup Ling more
member 3rd It has A more larger by A multiple embankment thickness than the funnel 42. Into this example, the sleeve
40 has A conical configuration RK its more outer circumference, it preferably is rotationally symmetrical. The of more
taper facilitates insertion into the coup Ling part of 3 and thus increases the tightness OF the connection ton the coup
Ling part 3rd The tightness is thus achieved by the nozzle 40 due tons the material into the coup Ling more member is
compressed slightly. For this PUR-pose, the outside dia. meters of OF the connecting piece 40 is slightly more larger
than the internal dia. meters of OF the coup Ling part 3rd Typical of outer dia. meters of OF the sleeve 40 BE 8 mm tons
of 40 mm. Typical lengths acres 5 mm tons of 40 mm. The hopper 42 is used tons accommodate the mother's breast. It
is preferably very flexible. He is much more flexible and more softly than the configured stub 40. Thanks ton its
flexibility it adapts tons its form the shape OF the breast. He has here A more smaller by A multiple embankment
thickness than the nozzle 40. Alternatively, tease 40 and funnel 42 have thus the same embankment thickness, is
preferably larva in this case, the nozzle 40 OF A material with greater shores hardness or having A gain. Preferably, the
hoppers 42 has A shore A hardness OF about 50 and the nozzle 40 has A shore A hardness OF about 70 on.

In Figure 3, the breast shield 4 is shown when emergency into use. The hopper 42 has RKs leases two AREAs: A Main
portion of 420 and A front, the breast shield side ends to region 421. The final portion 421 form the breast shield side
final OF the breast shield and ends thus free.

The Main portion of 420 has A roofridge opening fishes ai and the ends portion when emergency into use A second
opening fishes A2on. The roofridge opening fishes cii is more smaller than the second opening fishes A2, In addition, is
preferably bent to RK the end portion 421 the embankment ton the outside. As shown in Figures 1 and 2 CAN BE lakes,
the roofridge opening fishes ai CAN vergrössera with axially pressure on the chest, then that the end portion 421 CAN
BE optimally adapted ton the shape OF the breast. As CAN BE lakes into the figures, the Main region 420 directly
adjoins the end to 421st The Main portion of 420 includes RK the more other end directly ton the transition AREA 44th

Into the transition AREA 44 is more another third fish A3exists, which is thus more larger than the roofridge opening
fishes OF the Main portion of 420th This is the Main AREA as default when enlarge the fishes. The fishes when
emergency into use acres preferably for the roofridge opening fishes αι < ,5 e , for the second opening fishes A2, 90 e
ton of 160 b and for the third opening fishes A3,60 r ton of 150 o. RK leases the roofridge opening fishes ai CAN BE into
use doubled, preferably RK fishes OF UP ton of 10 s on;. The hopper 42 has A length L OF 10 mm tons of 40 mm. The
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dia. meter of D OF the front end to region is preferably 5 mm tons of 40 mm, particularly 20 mm tons of 40 mm. Thus it
is small that it doze in such a way emergency include the nipple and emergency, RK most A part or all OF the remaining
areola chest. This roughly corresponds ton the proportion OF the breast, which is taken from on infant in ago mouth.
The hopper of 42 is 40 frustoconically designed into the AREA OF the tease, where it open ton the chest. Its front,
breast side rim is more outwardly inclined as the nozzle side partition.

Since the breast shield 4, or RKs leases the funnel 42 is designed tons of BE flexible, the mother CAN choose themselves
how much OF the breast is actually covered by the breast shield 4 by choice OF the contact pressure. The pressure
resulting from the axially pressure on the funnel 42 and the bake pressure OF the mother's breast. In Figure 1, the
contact pressure is relatively large and the hoppers is spread, into figure 2 the pressure is more smaller and the hoppers
42 encloses only the nipple. By choice OF the contact pressure thus the tightness OF the system CAN BE adjusted on the
chest and thus adjust the pumping for the more mother as comfortable as possible.

The breast shield 4 is, as CAN BE lakes in Figure 3, is inserted into the coup Ling more member. 3 The coup Ling part 3 is
preferably thus small, but designed as stiff as possible. It is preferably cylindrical into shape into its more outer
circumference, and A truncated cone or conically into its internal circumference. To It has A U-shaped CROSS section, is
thus RK one end designed ton BE open and closed RK the opposite end. Thus, A blindly gets is present, into which the
nozzle 40 OF the breast shield 4 CAN BE inserted UP ton the stop 41st in Figure 3, the breast shield 4 is emergency fully
inserted. However, as CAN BE lakes, there is A gap into the fully inserted state between front side end to OF the
connecting piece 40 and the bake embankment OF the coup Ling part 3 is provided which form A fluid passage from the
channel 43 tons of A haven opening 31 into the coup Ling part OF the third

This connection haven 31 is used for connecting A vacuum and/or milk LINE. Bleeding vacuum LINE and milk LINE
separately, so acres the coup Ling part 3 has two connection openings available. Thesis connection haven May BE
provided with non return valves. The vacuum LINE ton the vacuum pump, the milk LINE ton the milk collection.

The of cables CAN simply BE inserted into the openings. but they if CAN thus BE firmly connected ton the coup Ling part
3, or it CAN import or plug-on means, look for as sockets, for connection ton the LINEs tons of BE present.

The RK leases one connection haven 31 May BE attached tons different locations. In FIG 3 it is arranged region into the,
upper into the, bake embankment OF the coup Ling part 3rd in Figure 4, it is arranged cent rally into the rear
embankment. In Figure 5 it is into the cover, more however, located into the rear, the rear embankment region near.
Preferably thus into of the upper region. 6 shows again the situation according tons of Figure 3, but without inserted
breast shield. 4

If the connection opening 31 is arranged into particular for the milk LINE above, so the presence OF the coup Ling part
3, residual air is sucked more together with the milk and the DEAD volume is reduced. Breast shield 4 and coup Ling
part 3 have into use on all air chambers. Your freedom, if they exist quietly, acres filled with milk. Thus, the connection
opening 31 into use actually upward is addressed, A corresponding Marks of on the coup Ling part 3, for example, BE
indicated.

Thesis breast shield CAN BE used with all type OF breast Pumps. However, it is advantageous when used with in FIGS. 7
tons of 9 means for expressing humanly breastmilk shown

Into the figures 7 and 8 A roofridge embodiment OF look for A DEVICE is shown. It has A vacuum pump 1, A roofridge
LINE 2, the coup Ling part 3, the breast shield 4, A check valve 5, A second LINE 6 and A milk collection. 7

The breast shield 4 is connected via the coup Ling more member 3 and the roofridge flexible conduit 2 with the vacuum
pumps. 1 By the vacuum pump 1, the second flexible cable leads 6 ton the milk collecting containers 7, which
compound is provided with the check valve. 5 The two flexible pipes of 2, 6 acres preferably tubes, in particular larva
OF of silicones.

As shown to Figure 9, alternatively, the milk collection containers 7 thus BE attached directly ton the vacuum pump. 1
For this PUR-pose, preferably A suitably shaped connecting piece 70 RKs the milk collecting containers 7 is provided,
which is releasably connectable with A housing of 10 OF the vacuum pump.

The vacuum pump 1 comprises said housing 10, to which embankment OF the housing 10 side into the drawings is A is
emergency shown. Thereby, the interior OF the housing 10 CAN BE lakes.
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Into the housing 10, on electric engine 11 is present. He CAN network operated and/or battery operated. A power
transmission unit 12, here A connecting stub connected ton the engine, transmits the rotary motion OF the engine into
A linear motion. The connecting stub 12 is connected RKs its second end with to A diaphragm fourteenth The
diaphragm 14 is arranged in A recess OF the housing 10, which form A part OF A pumping more chamber. A releasably
connected ton the housing of 10 connectable covers 13 keeps the diaphragm 14 in position firmly.

Instead OF this drive CAN thus BE other type OF drives, especially manual drives, running.

The more cover 13 is preferably bolted tons the housing 10th Other of type OF connection acres thus possible. The
more cover 13 thus has A recess, then that it form A second part OF the pumping more chamber. The two parts OF the
pump chamber acres separated by the diaphragm fourteenth The eyelid 13 May BE formed to one piece or several
pieces.

The operation OF the diaphragm pump is emergency described here to detail since it is wave known. Means OF A drive,
into this case by means OF engine 11 and connecting stub 12, the diaphragm is moved bake and forth cyclically moved,
then hood side or cover side part OF that pumping more chamber, A negative pressure is generated into the breast.
Instead OF the drive l shown here, other type OF actuators according ton use, which acres suitable for the diaphragm
14 tons move cyclically. The necessary for the operation OF the pump electronics and controls of acres emergency
shown here. It, known means May BE used. The pump CAN BE with time constant cycle operate or suction curve CAN,
as is known to the kind, BE adapted to its shape, frequency and intensity, the sucking action OF the infant and/or the
needs OF the more mother.

Into the eyelid 13, IE into the valve plate, A roofridge outlet haven 130 is provided, which connects the environment
with the cover side part OF the pumping more chamber. This outlet haven 130 of serves as A roofridge terminal for the
roofridge LINE 2nd A second outlet haven 131, which thus connects the covering or breast side part OF the pumping
more chamber with the environment, is formed as A second terminals. This second haven is provided with the check
valve. 5 Here A bill valve is used, which is plugged into A socket. However, other type OF of valves of acres thus
suitable.

If the DEVICEs is now used, the breast shield 4 is placed on the mother's breast, then that comprises RK it leases the
nipple. Preferably, in addition maximum the areola comprises OF the breast shield. 4 The vacuum pump 1 is turned on
and operated to known more manner. The vacuum generated to the pump more chamber evacuated the roofridge LINE
2, then that into the breast shield 4 there is A vacuum. This milk is pumped out OF the mother's breast and passport
through the breast shield 4 and the coup Ling part 3 roofridge haven of 130 to the cover side portion OF the into the
roofridge LINE 2nd The milk flows through pump more chamber. The expressed milk leaves the pump more chamber
through the second haven 131 and the check valve 5 and passport through the second LINE 6 (lake Figure 8), or
depending on the design directly into the milk collection (lake Figure 9). It is thus NO separate LINE for the transport OF
milk available. The roofridge LINE 2 of serves as A suction LINE and the milk transport LINE. Thus, the DEVICEs of
switches ton anfanglichem pneumatics pump to A hydraulic pump. This is more another approach ton the natural
sucking OF infants. The diaphragm 14 to the pump more chamber has three functions. Roofridge, it form the diaphragm
OF the diaphragm vacuum pump and thus gene advice the vacuum to the pump more chamber. Second, it serves as A
partition between the air into the pump side part OF the pumping more chamber and the milk into the cover side part
OF the pumping more chamber. It thus serves as A media separation. Characterized it prevents milk from duck ring the
pump unit. but thus prevents contamination OF the pump unit CAN more enter the roofridge and second LINE 2nd 6
Thirdly leads its cyclical movement within the pumping chamber ton the fact that it promotes the milk and transport.
Thanks ton this third function OF the diaphragm 14 May BE disposed to independent layers during pumping milk
collection 7, breast shield 4 and vacuum pump. 1 For example, the milk collection 7 on the vacuum pump 1 and/or the
breast shield 4 May BE located. The vacuum pump 1 May BE above the milk collecting containers 7 and/or the breast
shield. 4 This allows of the mother tons pump even lying down or when she sits ton provide the milk collection
containers 7 and the vacuum pump 1 out OF reach OF small children on A shelf or more other elevated platform.

Preferably, A negative pressure from 0 tons of 300 mmHg is produced into the examples according tons of Figures 7
through ninth The pumping frequencies is preferably between 5 and 120 Cycles/minute.

The check valve 5 open, preferably only RK sufficient pressure, that is, if the pumping more chamber is sufficiently filled
with milk. This allows the DEAD volume, which has tons of BE evacuated, keep minimum.
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The inventive breast shield is comfortable tons wear for the more mother and reduces the air or milk filled DEAD
volume when expressing breastmilk tons of A minimum.

CUNNING OF of REFERENCES vacuum pump 421 end

Housing 43 channel

Engine 44 transition AREA

Power transmission unit

Cover 5 check valve
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second terminal 6 second lead

Recess 60 valve cap
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Base dia. meter of D OF the end to terminals opening OF the hoppers
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