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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a breast pump
comprising a funnel having a breast receiving portion and
a nipple receiving chamber to receive a user’s nipple, a
fluid passageway extending from the nipple receiving
chamber along which milk expressed from a user’s nipple
is able to flow, and a vacuum pump unit chamber for
receiving a vacuum pump unit to generate a vacuum in
the nipple receiving chamber, the nipple receiving cham-
ber being defined by an inner surface of an outer wall,
wherein the inner surface of the outer wall extends from
the breast receiving portion, and a lower section of the
inner surface diverges away from an opposing upper sec-
tion of the inner surface. Such a breast pump is operable
to extract milk from a breast of a user.

BACKGROUND OF THE INVENTION

[0002] Breast pumps are well known devices for ex-
tracting milk from a breast of a user. A breast pump may
be used if the baby or infant is not itself able to express
milk from the breast, or if the mother is separated from
the baby or infant, for example, if away from the baby at
work. The use of a breast pump to express milk may also
be used to stimulate and increase milk production in
women with a low milk supply.
[0003] Breast pumps make use of a vacuum to induce
milk expression from a nursing mother’s breast. The
pumping action of the device draws the milk from the
nipple to a collection vessel, and the pressure and/or
frequency may generally be adjusted to the preferences
of the mother.
[0004] A known breast pump for extracting milk from
a user’s breast is shown in Figure 1. Such a breast pump
1 comprises a main body 2 and a collection vessel 3,
such as a feeding bottle or bag. The collection vessel 3
is attached to the main body 2 by a screw fitting.
[0005] A breast-receiving funnel 4 extends from the
main body 2 for receiving the breast of a user. The funnel
4 has an inner surface 5 and comprises a breast receiving
portion 6 and a throat 7. The breast receiving portion 6
is open at an outer end and the inner surface 5 of the
funnel 4 converges from the outer end towards the throat
7 to form a hollow recess in which a breast is received.
[0006] The throat 7 is a generally cylindrical tube which
extends from the breast receiving portion 6 to the main
body 2. When a breast of a user (not shown) is received
in the breast receiving portion 6 of the funnel, the nipple
of a user is received in a nipple receiving space 8 defined
by the throat 7 of the funnel 4.
[0007] A fluid path is defined by the breast receiving
portion 6 and throat 7 of the funnel 4, through the main
body 2, to the collection vessel 3 so that milk induced
from a user’s breast flows along the throat of the funnel
4, through the main body 2 to the collection vessel 3.

[0008] A vacuum pump unit 9 is formed in the main
body 2 and generally comprises a resilient diaphragm 10
which is deformable in a vacuum chamber formed in the
main body 2 along the fluid path to create a vacuum in
the vacuum chamber, and therefore along the fluid path,
by means of a user manually operating a handle 11 which
acts on the diaphragm 10, or by means of an electric
motor (not shown). A one way valve 12 is disposed along
the fluid path between the vacuum chamber and the col-
lection vessel 3 to prevent a vacuum being created in the
collection vessel 3, but to allow milk to flow along the fluid
path into the collection vessel 3.
[0009] However, a problem with known funnels for a
breast pump and breast pump arrangements is that they
need to be used with the user sat in an upright position
or with the user leaning forwards, as shown in Figure 1,
to maximize the volume of expressed milk in the funnel
that flows through to the collection vessel 3. Generally,
if a user does not lean forward then the milk flows back
towards the breast due to the inner surface 5 of the throat
7 of the funnel 4 forming an opposing incline, as shown
in Figure 2. This leads to milk pooling at the breast, leak-
age from the breast receiving portion 6 of the funnel 4
around the user’s breast and ultimately loss of milk.
[0010] Expressed milk is considered to be very pre-
cious and is known to have a high emotional value to
mothers that have expressed milk from their breasts.
Therefore, this residual milk is considered to be a loss to
a user, and this loss of milk may have an emotional impact
on the user.
[0011] Furthermore, leaning forward for the full expres-
sion duration of 15 to 30 minutes is uncomfortable and
prevents a user from relaxing. In order for milk to be pro-
duced in the milk glands to be released into the milk ducts
a ’let-down’ reflex has to occur. However, it is known that
the time to ‘let down reflex’ will increase and milk produc-
tion will be inefficient if the mother is uncomfortable and
not relaxed.
[0012] A breast pump system is known from US
2006/0116632 Al which attempts to deal with the above
problems and allow a user to recline whilst using a breast
pump by use of an insert for the breast pump and a strap
arrangement. However, a problem with the breast pump
system in this document is that the breast pump in which
the insert is disposed must be maintained in an upright
position to prevent pooling, even when a user is in a re-
clined position. Therefore, the angle that the user can
lean back is limited before the breast pump abuts against
the user’s midriff.
[0013] A further disadvantage of the breast pump sys-
tem recited in the above document is that the user’s nip-
ple extending into the insert of the breast pump system
will contact and abut against the insert, which may cause
abrasion or rubbing of the user’s nipple and cause dis-
comfort and/or soreness. Furthermore, two breast
pumps must be used simultaneously in order for the
breast pump system to operate successfully.
[0014] Prior art breast pumps are also disclosed in GB
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2 166 353 A and US 2008/255503 A1.

SUMMARY OF THE INVENTION

[0015] Therefore, it is an object of the invention to pro-
vide a funnel for a breast pump which substantially alle-
viates or overcomes the problems mentioned above.
[0016] The invention is defined by the features of in-
dependent claim 1.
[0017] A breast pump according to the present inven-
tion is characterised in that the vacuum pump unit cham-
ber is formed in the fluid passageway.
[0018] Preferably, the breast receiving portion has a
longitudinal axis and the lower section of the inner surface
diverges away from the longitudinal axis of the breast
receiving portion.
[0019] Conveniently, the upper section of the inner sur-
face extends parallel to the longitudinal axis of the breast
receiving portion.
[0020] The outer wall may further comprise an end sur-
face extending from the upper section of the inner sur-
face.
[0021] Conveniently, the fluid passageway extends
from the lower section of the inner surface.
[0022] Advantageously, the fluid passageway extends
parallel to the lower section of the inner surface.
[0023] Preferably, the fluid passageway is formed in
the end surface of the nipple receiving chamber.
[0024] In one embodiment, the breast pump further
comprises a fluid outlet extending from the fluid passage-
way which communicates between the fluid passageway
and a milk collection vessel for receiving milk expressed
from a user’s nipple, wherein the fluid outlet extends
downwardly from the fluid passageway so that milk falls
towards the milk collection vessel.
[0025] A bottom section of a side wall of the fluid pas-
sageway may extend from the lower section of the inner
surface to the fluid outlet.
[0026] Advantageously, a valve is disposed at a lower
end of the fluid outlet (46) spaced from the bottom section
of the side wall of the fluid passageway.
[0027] Conveniently, the vacuum pump unit comprises
a deformable diaphragm with an actuating element ex-
tending therefrom to deform the diaphragm when the vac-
uum pump unit is actuated, the deformable diaphragm
being disposed in the vacuum pump unit chamber formed
in the fluid passageway, a longitudinal axis of the actu-
ating element extending perpendicular to the fluid pas-
sageway.
[0028] Preferably, the nipple diaphragm chamber is
disposed between the nipple receiving chamber and the
fluid outlet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Preferred embodiments of the invention will
now be described, by way of example only, with reference
to the accompanying drawings, in which:

Fig. 1 shows a cross-sectional side view of an exist-
ing breast pump;
Fig. 2 shows a cross-sectional side view of the ex-
isting breast pump shown in Figure 1 inclined at an
angle;
Fig. 3 shows a cross-sectional side view of a breast
pump;
Fig. 4 shows a cross-sectional side view of the breast
pump shown in Figure 3 inclined at an angle; and
Fig. 5 shows a perspective view of the breast pump
shown in Figure 3.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0030] Referring now to Figures 3 to 5, a breast pump
unit 20 is shown. The breast pump comprises a breast
receiving funnel 21, a main body 22 and a milk-receiving
vessel 23. The milk receiving vessel 23, which may take
the form of a feeding bottle for an infant or baby, is at-
tached to the main body by a screw fitting 24, although
it will be understood that alternative releasable attach-
ment means may be used, such as clips (not shown).
[0031] The breast receiving funnel 21 extends from the
main body 22 of the breast pump 20. The funnel 21 com-
prises an outer shell 25 and has a hollow breast receiving
space 26 with an outer opening 27 for receiving the breast
of a user 28. The outer shell 25 extends from the main
body 22 and is integrally formed therewith.
[0032] Although in the present embodiment the funnel
21 is integrally formed with the main body 22 of the breast
pump, it will be understood that in an alternative embod-
iment the funnel 21 is removably mounted to the main
body 22. Such a funnel 21 is removably mounted to the
main body 22 of the breast pump in part to aid cleaning
or sterilization of the funnel 21 and main body 22, and to
allow the funnel 21 to be replaced or exchanged for an
alternative funnel.
[0033] The breast receiving funnel 21 comprises a cir-
cle symmetric breast receiving portion 29, defining the
breast receiving space 26, and a throat portion 30. An
outer end of the breast receiving portion 29 defines the
outer opening 27 through which a user inserts a breast.
An inner face 31 of the breast receiving portion 29 con-
verges from the outer end towards the throat 30. The
throat 30 extends between the breast receiving portion
29 and the main body 22.
[0034] The breast receiving portion 29 and throat 30
are formed by the outer shell 25 and are integrally formed
with each other and the main body 22. The outer shell
25 of the funnel 21 and the main body 22 are formed from
a rigid, non-deformable material, such as a rigid plastic,
for ease of manufacture and to allow sterilization, al-
though alternative suitable materials may be used. The
outer shell 25 of the funnel 21 comprises an outer wall
37 with an inner surface 36 which defines a nipple re-
ceiving chamber 34 in the throat 30, as will become ap-
parent hereinafter. An inner end 35 of the breast receiving
portion 29 defines an inner opening 41 between the
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breast receiving portion 29 and the nipple receiving
chamber 34. The nipple receiving chamber 34 is elongate
and extends from an inner end 35 of the breast receiving
portion 29.
[0035] The breast receiving portion 29 is conical and
has a longitudinal axis A-A (Figure 3) which extends
through the centre of the outer opening 27 and the centre
of the inner end 35 of the breast receiving portion 29.
The throat 30 further comprises a fluid passageway 38
which extends from the nipple receiving chamber 34. The
outer wall 37 extends around the nipple receiving cham-
ber 34, and the inner surface 36 of the outer wall 37 com-
prises an upper section 39 and a lower section 40. The
upper and lower sections 39, 40 of the inner surface 36
are formed on opposing sides of the nipple receiving
chamber 34 and are integrally formed with each other,
with opposing parallel side faces of the inner surface 36
extending therebetween. When the breast pump and fun-
nel are held in a normal operable orientation, with the
pump held against the breast and the milk receiving ves-
sel 23 extending downwardly, the upper section 39 is
disposed above the lower section 40.
[0036] The upper section 39 of the outer wall inner sur-
face 36 extends parallel to the longitudinal axis A-A de-
fined by the breast receiving portion 29. The lower section
40 of the inner surface 36 extends from the end of the
nipple receiving chamber 34 proximate to the breast re-
ceiving portion 29 and is angled away from the longitu-
dinal axis A-A defined by the breast receiving portion 29.
Therefore, as the inner surface 36 of the outer wall 37
defining the nipple receiving chamber 34 extends away
from the breast receiving portion 29 of the funnel 21, the
lower section 40 of the of the inner surface 36 diverges
away from the longitudinal axis A-A, as well as the upper
section 39. In the present embodiment the lower section
40 of the inner surface 36 extends at a constant gradient
away from the longitudinal axis A-A, although it will be
understood that the lower section 40 of the inner surface
36 may be curved or have an alternative cross-sectional
arrangement.
[0037] Although in the present embodiment the upper
section 39 of the inner surface 37 extends parallel to the
longitudinal axis of the breast receiving portion 29 of the
funnel, it will be appreciated that the upper section 39
may also diverge away the longitudinal axis of the breast
receiving portion 29 of the funnel 21. Similarly, in the
present embodiment the opposing parallel side faces of
the inner surface 36 extend parallel to the longitudinal
axis A-A of the breast receiving portion 29, although it is
envisaged that the side faces may also diverge away
from each other and the longitudinal axis A-A away from
the breast receiving portion of the funnel. An advantage
of the upper section 39 of the inner surface 36 extending
parallel to, or diverging away from, the longitudinal axis
A-A is that it prevents a user’s nipple in the nipple receiv-
ing chamber 34 from abutting against or contacting the
inner surface 37, which may cause abrasion or rubbing
of the user’s nipple and cause discomfort and/or sore-

ness.
[0038] The outer wall 37 further comprises an end sur-
face 42 at an opposing end of the nipple receiving cham-
ber 34 to the inner opening 41 defined between the breast
receiving portion 29 and the nipple receiving chamber
34. The end surface 42 extends from the upper section
39 of the inner surface 36.
[0039] The fluid passageway 38 extends from the op-
posing end of the nipple receiving chamber 34 to the
inner opening 41, and extends through the end surface
42. The fluid passageway 38 extends from the nipple
receiving chamber 34, and extends into the main body
22 of the breast pump 20. Alternatively, the fluid pas-
sageway 38 is formed in the throat 30 of the funnel 21
only and extends to the main body 22.
[0040] The fluid passageway 38 is tubular and is de-
fined by a side wall 43. The fluid passageway 38 extends
from the lower section 40 of the outer wall inner surface
36 such that a bottom section 44 of the fluid passageway
side wall 43 extends from the lower section 40 of the
inner surface 36 defining the nipple receiving chamber
34. Therefore, the bottom section 44 of the fluid passage-
way 38 extends at a constant gradient with the lower
section 38 of the inner surface 36 and forms a linear
surface therewith. It will be understood that the bottom
section 44 of the fluid passageway diverges away from
the longitudinal axis A-A. Although in the present embod-
iment the bottom section 44 of the fluid passageway side
wall 43 extends at a constant gradient away from the
longitudinal axis A-A, it will be understood that the bottom
section 44 may be curved or have an alternative cross-
sectional arrangement. It will be appreciated that an end
of the bottom section 44 of the fluid passageway 38 prox-
imate the lower section 40 of the inner surface 36 defining
the nipple receiving chamber 34 is not disposed above
the lower section 40 to prevent pooling at that juncture.
Furthermore, it is envisaged that the bottom section 44
of the fluid passageway side wall 43 may be stepped
down from the lower section 40 of the inner surface 36.
[0041] A vacuum pump unit chamber 45 is formed in
part of the fluid passageway 38 extending in the main
body 22 of the breast pump 20. A fluid outlet 46 is formed
at an opposing end of the fluid passageway 38 to the
nipple receiving chamber 34. The fluid outlet 46 extends
from the bottom section 44 of the fluid passageway 38
and communicates the fluid passageway 38 with the milk
receiving vessel 23. Therefore, milk flowing from the nip-
ple receiving chamber 34, along the fluid passageway
38 flows into and through the fluid outlet 46 to the milk
receiving vessel 23. A fluid path along which milk ex-
pressed from a user’s breast flows is therefore defined
from the nipple receiving chamber 34, along the fluid pas-
sageway 38 to the fluid outlet 46, and through the fluid
outlet 46 to the milk receiving vessel 23.
[0042] The fluid outlet 46 is formed at an opposing end
of the fluid passageway 38 to the nipple receiving cham-
ber 34 so that a vacuum pump unit 47 disposed in the
vacuum pump unit chamber 45 is disposed between the
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nipple receiving chamber 34 and the fluid outlet 46. The
vacuum pump unit 45 creates a negative pressure in the
nipple receiving chamber 34 when a user’s breast is dis-
posed in the breast receiving space 25, as will be ex-
plained below. An advantage of forming the vacuum
pump unit chamber 45 in the fluid passageway 38 is that
it disposes the vacuum pump unit 47 in line with the nipple
receiving chamber 34 and the fluid outlet 46, and reduces
the size of the breast pump itself. Furthermore, the vol-
ume of space in which a vacuum is created is reduced,
therefore increasing the efficiency of the vacuum pump
unit.
[0043] The vacuum pump unit 47 extends from the
main body 22, and is used to cyclically create a vacuum
in the nipple receiving chamber 34, when operated. The
vacuum pump unit 47 comprises a resilient, deformable
diaphragm 48 disposed in the vacuum pump unit cham-
ber 45.
[0044] The vacuum pump unit chamber 45 is spaced
from the nipple receiving chamber 34 by the fluid pas-
sageway 38. This ensures that components of the vac-
uum pump unit 47, including the diaphragm 48, do not
rub against the user’s nipple when it is disposed in the
nipple receiving chamber 34, and so reduces a user’s
discomfort.
[0045] The vacuum pump unit chamber 45 is cup
shaped and the diaphragm 48 is deformable in the vac-
uum pump unit chamber 45 to act as a piston means.
The diaphragm 48 is formed from an elastomeric mate-
rial. A rim 49 of the diaphragm 48 is turned back on itself
to receive an upper end 50 of a vacuum pump unit cham-
ber wall 51 to secure the diaphragm 48 in the vacuum
pump unit chamber 45. An actuating element 52 extends
from the centre of the diaphragm 48. The actuating ele-
ment 52 comprises a stem and a bulbous end, distal to
the diaphragm 48, which is attachable to a drive means
(not shown), such as a handle (not shown) mounted to
the breast pump main body 22, an external pump unit or
a motor (not shown).
[0046] The drive means is manually operable to deform
the diaphragm 48 and cyclically cause a vacuum in the
vacuum pump unit chamber 45, and therefore the nipple
receiving chamber 34, as will be explained hereinafter.
Alternatively, a motor is actuated to cyclically deform the
diaphragm 34 and therefore create a vacuum. The motor
is disposed in a motor unit (not shown) mounted to the
main body 22. If an external pump unit (not shown) is
employed, a tube communicates the electrically driven
external pump unit with an upper side of the vacuum
pump unit chamber 45 and a cyclical vacuum is gener-
ated by the external pump unit to deform the diaphragm
48. Although it is envisaged that a diaphragm is used, in
an alternative embodiment a vacuum may be formed in
the nipple receiving chamber 34 without use of a dia-
phragm.
[0047] In the present embodiment shown in Figures 3
to 5, the circumferentially extending vacuum pump unit
chamber wall 51 perpendicularly upstands to the bottom

section 44 of the fluid passageway side wall 43, however
it will be appreciated that the circumferentially extending
vacuum pump unit chamber wall 51 may extend at an
alternative angle to the bottom section 44 of the fluid pas-
sageway side wall 43.
[0048] A valve (not shown) is disposed at an end of
the fluid outlet 46. The valve is a one way valve which
seals the fluid passageway 38, and therefore the nipple
receiving chamber 34, from the atmospheric pressure in
the milk receiving vessel (not shown) when the vacuum
pump unit 47 is operable to create a vacuum in the nipple
receiving chamber 34, but allows milk to flow to the milk
receiving vessel.
[0049] An insert (not shown) is disposable in the breast
receiving portion 29 of the funnel 21. The insert (not
shown) has a circle symmetric flexible, deformable wall
extending around an inner portion of the breast receiving
portion 29 of the funnel 21. An inner face of the flexible,
deformable wall forms the inner surface of the funnel 21
against which a user’s breast locates when the insert is
disposed therein. An advantage of the insert (not shown)
is that it acts as a cushion to comfort a user’s breast when
it is disposed therein, and may be deformable against a
user’s breast during use to apply a compressive force to
the breast to aid the expression of milk from the breast.
[0050] Operation of the breast pump funnel and breast
pump according to the above exemplary embodiment will
now be described with reference to Figures 3 to 5.
[0051] To operate the breast pump 20, a user holds
the breast pump 20 by the main body 22 and inserts a
breast into the breast receiving space 26 formed by the
funnel 21. The user’s breast then extends into the funnel
21 and the inner surface of the breast receiving portion
29 of the funnel 23 locates against the user’s breast 28
to form a seal.
[0052] As the user’s breast is inserted into the funnel
21, the user’s nipple is inserted into the nipple receiving
chamber 34 in the direction of the longitudinal axis A-A.
The end of the user’s nipple is then disposed in the nipple
receiving chamber 34.
[0053] The user then operates the breast pump 20.
The user depresses and releases the handle (not shown)
to cyclically actuate the vacuum pump unit 47 such that
the actuating element 52 moves in a reciprocal manner
the diaphragm, the diaphragm 48 repeatedly deforms to
effect a cyclical vacuum in the diaphragm chamber 45.
Alternatively, when the vacuum pump unit 47 is electri-
cally driven, the user depresses a lever to activate the
motor or external pump unit. The motor or external pump
unit then drives the vacuum pump unit 47 in a reciprocal
manner.
[0054] As the vacuum pump unit 47 cyclically creates
a vacuum in the diaphragm chamber 45, a negative pres-
sure is created in the fluid passageway 38, and therefore
the nipple receiving chamber 34 fluidly communicating
with the fluid passageway 38. Similarly, a reduced pres-
sure is effected in the breast receiving space 25 defined
by the funnel 23, which is sealed by a user’s breast. The
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fluid passageway 38 is sealed by the valve (not shown)
in the fluid outlet from the atmospheric pressure in the
milk receiving vessel 23.
[0055] The cyclical vacuum in the nipple receiving
chamber 34 causes milk to be expressed from the end
of the user’s nipple, which flows into the nipple receiving
chamber 34. As the user holds the breast pump in an
orientation with the milk receiving vessel 23 held below
the main body 22 of the breast pump, with the lower sec-
tion 40 of the outer wall inner surface 36 positioned below
the upper section 39 of the outer wall inner surface 36,
the expressed milk falls onto the lower section 40 of the
inner surface 36. Similarly, any expressed milk which is
expressed against the end surface 42 of the nipple re-
ceiving chamber 34 is urged to flow onto the lower section
40.
[0056] The expressed milk falling onto the lower sec-
tion 40 of the inner surface 36 then flows along the lower
section 40 into the fluid passageway 38, and flows along
the fluid passageway 38 to the fluid outlet 46 and into the
milk receiving vessel 23. As the lower section 40 of the
inner surface 36 diverges from the longitudinal axis A-A
of the breast receiving portion 29 of the funnel 21, the
lower section 40 of the inner surface 36 diverges away
from the user’s nipple, and the expressed milk flows
downwardly towards the fluid outlet 46, away from the
user’s breast.
[0057] The expressed milk flows easily from the nipple
receiving chamber 34 into the fluid passageway 38 due
to the bottom section 44 of the fluid passageway side
wall 43 extending linearly from the lower section 40 of
the inner surface 36 defining the nipple receiving cham-
ber 34. As the milk expressed from the user’s nipple flows
directly into the fluid passageway 38, the milk does not
flow into the breast receiving portion 29 of the funnel 21
and so does not pool against the user’s breast.
[0058] In Figure 3, the user’s breast and the breast
pump 20 are shown in use in a conventional position, in
which the user is sat upright to position their breast in the
breast pump. In this position, milk expressed from the
user’s breast flows easily into the fluid passageway 38
and then into the fluid outlet 46, without pooling anywhere
else in the breast pump due to the downwardly extending
incline of the lower section 40 of the inner surface 36,
diverging away from the longitudinal axis A-A.
[0059] In Figure 4, the user’s breast and breast pump
are shown in use in a position in which the user leans
backwards. In this position, the funnel 21 and main body
22 of the breast pump 20 are angled back towards the
user. Expressed milk in a conventional breast pump used
in this position would flow into the breast receiving portion
of the funnel towards the user’s breast (as shown in Fig-
ure 2). However, with the present arrangement milk ex-
pressed from the user’s breast flows along the lower sec-
tion 40 of the outer wall inner surface 36 defining the milk
receiving chamber 34, away from the user’s breast and
into the fluid passageway 38 because the lower section
40 of the inner surface 38 maintains a downwardly acting

gradient away from the user’s nipple. Therefore, ex-
pressed milk flows into the fluid passageway 38 having
the same downwardly acting gradient and through the
fluid outlet 46 into the milk receiving vessel 23. The ex-
pressed milk cannot flow into the breast receiving portion
29 of the funnel 21 as all the milk expressed into the
nipple receiving chamber 34 flows into the fluid passage-
way 38.
[0060] An advantage of the user being able to lean
back and still enable expressed milk to flow to the milk
receiving vessel without pooling elsewhere in the breast
pump, is that it enables the user to maintain a more re-
laxed and comfortable expression position, which im-
proves the user’s ‘let down’ reflex, and reduces the user’s
time to milk ejection reflex. In addition, the user is able
to use the breast pump for a longer duration as they are
in a relaxed and comfortable expression position.
[0061] When a user removes the breast pump from
their breast, there is little or no milk present in the funnel.
Therefore, there is no milk loss as all the milk has flowed
to the milk collecting vessel, and milk does not cause
discomfort from wetting the user’s skin and clothing.
[0062] Furthermore, as the milk flows directly into the
fluid passageway 38, it does not adhere to the inner sur-
face of the funnel, and so less milk is wasted that does
not flow to the milk collection vessel. Therefore, loss of
milk expressed from a user’s breast will be minimized.
[0063] In addition, as the user leans back, the breast
pump and milk receiving vessel attached thereto recline
with the user. Therefore, the milk receiving vessel does
not abut against the user’s midriff and limit the user’s
reclining position.
[0064] A further advantage of the present arrangement
is that the nipple receiving chamber is integrally formed
in the funnel of the breast pump, and so the funnel itself
is configured to prevent expressed milk from pooling
against a user’s breast, without any additional compo-
nents, for example an insert. Therefore, further features
of a breast pump from which the funnel extends may be
positioned relative to the funnel in an ergonomic manner
to minimize physical effort and discomfort. For example,
a handle extending from the breast pump will be main-
tained in a desired operating position with respect to the
user irrespective of the user’s position.
[0065] In the present embodiment, the outer wall 36
defining the nipple receiving chamber 34 is formed from
a transparent plastic. Therefore, it is possible for the user
to view the nipple in the nipple receiving chamber 34
during milk expression.
[0066] Additionally, the vacuum pump unit chamber 45
is disposed in the fluid passageway, and so the volume
of space in which the vacuum pump unit has to create a
vacuum is reduced, which makes the vacuum pumping
action more efficient and allows a lower pressure to be
generated in the nipple receiving chamber 34.
[0067] Although claims have been formulated in this
application to particular combinations of features, it
should be understood that the scope of the disclosure of
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the present invention also includes any novel features or
any novel combinations of features disclosed herein ei-
ther explicitly or implicitly or any generalization thereof,
whether or not it relates to the same invention as pres-
ently claims in any claim and whether or not it mitigates
any or all of the same technical problems as does the
parent invention. The applicants hereby give notice that
new claims may be formulated to such features and/or
combinations of features during the prosecution of the
present application or of any further application derived
therefrom.

Claims

1. A breast pump comprising a funnel (21)having a
breast receiving portion (29) and a nipple receiving
chamber (34) to receive a user’s nipple, a fluid pas-
sageway (38) extending from the nipple receiving
chamber (34) along which milk expressed from a us-
er’s nipple is able to flow, and a vacuum pump unit
chamber (45) for receiving a vacuum pump unit (47)
to generate a vacuum in the nipple receiving cham-
ber (34), the nipple receiving chamber (34) being
defined by an inner surface (36) of an outer wall (37),
wherein the inner surface (36) of the outer wall (37)
extends from the breast receiving portion (29), and
a lower section (40) of the inner surface (36) diverges
away from an opposing upper section (39) of the
inner surface (36) and characterised in that the
vacuum pump unit chamber (45) is formed in the
fluid passageway (38).

2. A breast pump according to claim 1, wherein the
breast receiving portion (29) has a longitudinal axis
and the lower section (40) of the inner surface (36)
diverges away from the longitudinal axis of the breast
receiving portion (29).

3. A breast pump according to claim 2, wherein the up-
per section (39) of the inner surface (36) extends
parallel to the longitudinal axis of the breast receiving
portion (29).

4. A breast pump according to claim 2 or claim 3, where-
in the outer wall (37) further comprises an end sur-
face (42) extending from the upper section (39) of
the inner surface (36).

5. A breast pump according to any preceding claim,
wherein the fluid passageway (38) extends from the
lower section (40) of the inner surface (36).

6. A breast pump according to claim 5, wherein the fluid
passageway (38) extends parallel to the lower sec-
tion (40) of the inner surface (36).

7. A breast pump according to claim 5, insofar claim 5

refers to claim 4, or claim 6, wherein the fluid pas-
sageway (38) is formed in the end surface (42) of
the nipple receiving chamber (34).

8. A breast pump according to any preceding claim,
further comprising a fluid outlet (46) extending from
the fluid passageway (38) which communicates be-
tween the fluid passageway (38) and a milk collection
vessel (23) for receiving milk expressed from a user’s
nipple, wherein the fluid outlet (46) extends down-
wardly from the fluid passageway (38) so that milk
falls towards a milk collection vessel (23).

9. A breast pump according to claim 8, wherein a bot-
tom section (44) of a side wall (43) of the fluid pas-
sageway (38) extends from the lower section (40) of
the inner surface (36) to the fluid outlet (46).

10. A breast pump according to claim 9, wherein a valve
is disposed at a lower end of the fluid outlet (46)
spaced from the bottom section (44) of the side wall
(43) of the fluid passageway (38).

11. A breast pump according to any of claims 8 to 10,
wherein the vacuum pump unit chamber (45) is dis-
posed between the nipple receiving chamber (34)
and the fluid outlet (46).

Patentansprüche

1. Milchpumpe mit einem Trichter (21), der einen Brust-
aufnahmeteil (29) und eine Brustwarzenaufnahme-
kammer (34) zum Aufnehmen der Brustwarze eines
Benutzers, einen von der Brustwarzenaufnahme-
kammer (34) ausgehenden Flüssigkeitsdurchgang
(38), in dem aus der Brustwarze des Benutzers her-
ausgedrückte Milch fließen kann, und eine Vakuum-
pumpeneinheitkammer (45) zum Aufnehmen einer
Vakuumpumpeneinheit (47) zum Erzeugen eines
Vakuums in der Brustwarzenaufnahmekammer (34)
umfasst, wobei die Brustwarzenaufnahmekammer
(34) durch einen Innenfläche (36) einer Außenwand
(37) definiert ist, wobei die Innenfläche (36) der Au-
ßenwand (37) von dem Brustaufnahmeteil (29) aus-
gehend verläuft, und wobei ein unterer Abschnitt (40)
der Innenfläche (36) von einem gegenüberliegenden
oberen Abschnitt (39) der Innenfläche (36) diver-
giert, und dadurch gekennzeichnet, dass die Va-
kuumpumpeneinheitkammer (45) in dem Flüssig-
keitsdurchgang (38) gebildet ist.

2. Milchpumpe nach Anspruch 1, wobei der Brustauf-
nahmeteil (29) eine Längsachse hat und der untere
Abschnitt (40) der Innenfläche (36) von der Längs-
achse des Brustaufnahmeteils (29) divergiert.

3. Milchpumpe nach Anspruch 2, wobei der obere Ab-
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schnitt (39) der Innenfläche (36) parallel zu der
Längsachse des Brustaufnahmeteils (29) verläuft.

4. Milchpumpe nach Anspruch 2 oder 3, wobei die Au-
ßenwand (37) weiterhin eine Endfläche (42) um-
fasst, die von dem oberen Abschnitt (39) der Innen-
fläche (36) ausgehend verläuft.

5. Milchpumpe nach einem der vorhergehenden An-
sprüche, wobei der Flüssigkeitsdurchgang (38) von
dem unteren Abschnitt (40) der Innenfläche (36) aus-
gehend verläuft.

6. Milchpumpe nach Anspruch 5, wobei der Flüssig-
keitsdurchgang (38) parallel zu dem unteren Ab-
schnitt (40) der Innenfläche (36) verläuft.

7. Milchpumpe nach Anspruch 5, insofern Anspruch 5
auf Anspruch 4 verweist, oder Anspruch 6, wobei
der Flüssigkeitsdurchgang (38) in der Endfläche (42)
der Brustwarzenaufnahmekammer (34) gebildet ist.

8. Milchpumpe nach einem der vorhergehenden An-
sprüche, weiterhin mit einem von dem Flüssigkeits-
durchgang (38) ausgehenden Flüssigkeitsauslass
(46), der mit dem Flüssigkeitsdurchgang (38) und
einem Milchsammelbehälter (23) zum Aufnehmen
der aus der Brustwarze des Benutzers herausge-
drückten Milch kommuniziert, wobei der Flüssig-
keitsauslass (46) von dem Flüssigkeitsdurchgang
(38) aus nach unten verläuft, so dass die Milch in
Richtung eines Milchsammelbehälters (23) fällt.

9. Milchpumpe nach Anspruch 8, wobei ein Bodenab-
schnitt (44) einer Seitenwand (43) des Flüssigkeits-
durchgangs (38) von dem unteren Abschnitt (40) der
Innenfläche (36) zum Flüssigkeitsauslass (46) ver-
läuft.

10. Milchpumpe nach Anspruch 9, wobei ein Ventil an
einem unteren Ende des Flüssigkeitsauslasses (46)
in einem Abstand vom Bodenabschnitt (44) der Sei-
tenwand (43) des Flüssigkeitsdurchgangs (38) an-
geordnet ist.

11. Milchpumpe nach einem der Ansprüche 8 bis 10,
wobei die Vakuumpumpeneinheitkammer (45) zwi-
schen der Brustwarzenaufnahmekammer (34) und
dem Flüssigkeitsauslass (46) angeordnet ist.

Revendications

1. Tire-lait comprenant un entonnoir (21) comportant
une partie de réception de sein (29) et une chambre
de réception de sein (34) pour recevoir le mamelon
d’une utilisatrice, une voie de passage de fluide (38)
s’étendant à partir de la chambre de réception de

sein (34) le long de laquelle du lait expulsé d’un ma-
melon de l’utilisatrice peut s’écouler, et une chambre
d’unité de pompe à vide (45) pour recevoir une unité
de pompe à vide (47) pour produire un vide dans la
chambre de réception de sein (34), la chambre de
réception de sein (34) étant définie par une surface
intérieure (36) d’une paroi extérieure (37), dans le-
quel la surface intérieure (36) de la paroi extérieure
(37) s’étend à partir de la partie de réception de sein
(29), et une section inférieure (40) de la surface in-
térieure (36) s’écarte d’une section supérieure op-
posée (39) de la surface intérieure (36) et caracté-
risé en ce que la chambre d’unité de pompe à vide
(45) est formée dans la voie de passage de fluide
(38).

2. Tire-lait selon la revendication 1, dans lequel la partie
de réception de sein (29) comporte un axe longitu-
dinal et la section inférieure (40) de la surface inté-
rieure (36) s’écarte de l’axe longitudinal de la partie
de réception de sein (29).

3. Tire-lait selon la revendication 2, dans lequel la sec-
tion supérieure (39) de la surface intérieure (36)
s’étend parallèlement à l’axe longitudinal de la partie
de réception de sein (29).

4. Tire-lait selon la revendication 2 ou la revendication
3, dans lequel la paroi extérieure (37) comprend en
outre une surface d’extrémité (42) s’étendant à partir
de la section supérieure (39) de la surface intérieure
(36).

5. Tire-lait selon une quelconque revendication précé-
dente, dans lequel la voie de passage de fluide (38)
s’étend à partir de la section inférieure (40) de la
surface intérieure (36).

6. Tire-lait selon la revendication 5, dans lequel la voie
de passage de fluide (38) s’étend parallèlement à la
section inférieure (40) de la surface intérieure (36).

7. Tire-lait selon la revendication 5, dans la mesure où
la revendication 5 fait référence à la revendication
4, ou la revendication 6, dans lequel la voie de pas-
sage de fluide (38) est formée dans la surface d’ex-
trémité (42) de la chambre de réception de sein (34).

8. Tire-lait selon une quelconque revendication précé-
dente, comprenant en outre une sortie de fluide (46)
s’étendant à partir de la voie de passage de fluide
(38) qui communique entre la voie de passage de
fluide (38) et un récipient de collecte de lait (23) pour
recevoir du lait expulsé du mamelon d’une utilisatri-
ce, dans lequel la sortie de fluide (46) s’étend vers
le bas à partir de la voie de passage de fluide (38)
pour que du lait tombe vers un récipient de collecte
de lait (23).
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9. Tire-lait selon la revendication 8, dans lequel une
section inférieure (44) d’une paroi latérale (43) de la
voie de passage de fluide (38) s’étend de la section
inférieure (40) de la surface intérieure (36) à la sortie
de fluide (46).

10. Tire-lait selon la revendication 9, dans lequel une
valve est disposée à une extrémité inférieure de la
sortie de fluide (46) espacée de la section inférieure
(44) de la paroi latérale (43) de la voie de passage
de fluide (38).

11. Tire-lait selon une quelconque des revendications 8
à 10, dans lequel la chambre d’unité de pompe à
vide (45) est disposée entre la chambre de réception
de sein (34) et la sortie de fluide (46).
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