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Pump and method for manufacturing the pump.

The invention relates to a pump comprising a chamber having an inlet
opening and an outlet opening, the chamber extending between a first main wall and a second
main wall, _

- the first main wall being part of or connected to a body,
- the second main wall being part of or connected to a base,
- the body being'movable-relative to the base so that the volume of the chamber is
_ vaﬁable.
- said pump comprising an inlet valve and an outlet vaive for selectively blocking the
inlet opening and the outlet opening, respectively.

' . The invention also relates to an iron comprising a reservoir connectable
to a spray nozzle or a steam outlet via a pump.

The invention also reiates to a method of manufacturing a pump.

Such a pump is known from US-A-4,042.309. In the known pump the
base is formed as a cylinder and the body is formed as a piston which is movable along a
straight line, thereby causing the volume of the chamber formed by the cylinder and the

‘piston to increase and decrease. The pump further comprises a suction reed valve and a

discharge reed valve to obtain a pumping effect when the volume of the chamber is -
repeatedly increased and reduced by movement of the piston. A disadvantage of the known
pump is that it cqmprises many parts and that assembly of the pump is laborious. '

It is an object of the invention to provide a pump which is easier to
assemble. It is another object of the invention to provide a pump which is suited for mass
production at low cost, To achieve this object, the pump according to the invention is
characterized in that
- the outlet valve is formed by a first portion of the body, said first portion blocking
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the outlet opening when the body is urged against the outlet opening, the body being
tiltable relative to the base about said first portion while the outlet opening remains
blocked,

- the inlet valve is formed by a second portion of the body, said second portion
blocking the inlet opening when the body is urged against the inlet opening, the
body being tiltable relative to the base about said second portion while the inlet
opening remains blocked.

Due to these measures the body is capable of performing a piston function and a vaive

function, as will be explained hereafter. In a first part of a pumping cycle, the body is tilted

about the first portion from a first position, in which the first and second wall are positioned
relatively close to each other, to a second position, in which the first and second wall are
positioned relatively far from each other. This tilt produces a suction from the inlet opening
to the pump chamber because the volume of the chamber increases while the outlet opening
is blocked. In a second part of a pumping cycle the body is moved and/or tilted from the
second position to a third position, in which the second portion blocks the inlet opening and
the outlet opening is not blocked. In the third part of the pumping cycle the body is tilted
about the second portion from the third position to the first position. During this third part' of
the pumping cycle at Jeast part of the contents of the chamber is pressed into the outlet
opening because the volume of the chamber decreases and the inlet opening is blocked. It is
to be noted that blocking need not be complete in order to obtain a pumping effect. When the
pressure difference between the iniet and the outlet is not too large, a partial closure of the
openings will already result in a pumping effect because a relatively large opening allows the
passage of more fluid (liquid or gas) than a small opening, even if the pressure difference
across the small opening is larger than that across the large opening. Due to the combined
function of the body, separate valves are not required so that the total number of parts is
reduced considerably and assembly of the pump is easier. Moreover, since valves usually
comprise small and accurate parts, which are costly and difficult to handle, mass production
is simplified.

* An embodiment of the pump in accordance with the invention is

characterized in that said first portion and sald second portion of the body comprise a

segment of a sphere. A segment of sphere enables an effective blocking of the corresponding

opening while the body is tilted about one of said portions.
| An embodiment of the pump in accordance with the invention is
characterized in that the base and/or the body comprise a resilient material. This measure
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results in a silent operation of the pump even when the pump runs dry This is especially
important for a consumer product such as an iron. When rigid materials for the body and the
base are used, leaking of the chamber through one of the openmgs or through the interface
between the body and the base wxll readtly occur. 'I‘he use of an elastic matenal makes it
possible to block an opening and to obtain 2 sealing between the ‘body and the base whtle
allowing for tilt of the body and production tolerances in the dimensions of the parts A
flexible material allows the body and/or the base to deform sltght!y durtng ttlttng and this
deformation produces a force which keeps the walls of the body and the base in contact,
which preciudes !eakmg It has been found tbat a base of a stheone elastomer provides a
satisfactory sealing so that the pump is capable of generating a pressure of up to 1 bar when
pumping water. i

An etnbodtment of the pump in aocordance w1th the invention is
charactenzcd in that said first main wall and said second main wall are polygonal and that
the inlet opening and the outlet opening are located at twyo adjacent corners. Due to this
measure the outlet opening and the inlet opening ean be bloched simultaneously dttring the
transition from the first part of the pumping cycle to the second part, so that it is possible to
prevent that both openings from being unblocked at the same time. Such a simultaneous
unblocking may cause a reverse flow from the outlet to the mlet opentng because since the
pressure at the outlet opemng is usually higher than the pressure at the inlet opening due to
the pumping action. It will be clear that such a reverse flow is undestrable since it
counteracts the pump action.

Anembodunemﬁﬂnepumpmaccordancewntbthenwenttonts
chatactertzed in that _

- said first main wall and said second main wall have a tnangular shape, and

- the base comprises ttape_mtd_. shaped side walls which enclose an acute angle with the
second main wall such that a sealin_g between the base and the body is maintained
during tilting of the body.

It has been found that said shape enables an eff‘tctent pumpmg action to be obtained and that

the inclined side walls provide an tmproved sealmg of the chamber due to an increase of the

contact pressure between the base and the body side walls when the body ts tilted.

An embodtment of the pump in aecordance with the invention is
characterized in that said first main wall and satd second main wall have matching surfaces
andmthatthepumpcompnsesurgmgmeanstopresstbeﬁrstmamwallandthesecond
main wall against each other over substantially their whole area. Due to these measures the
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volume of the chamber will bé virmally zero when the pump i ‘ot activated. The advantage
of this embodiment is that the pump is self-priming and self-cleaning because no fluid
remains in the pump chamber. For example, when water is pumped, these measures can
prevent scale deposit on the walls of the chamber when the pump is'stored for a long time.

An embodiment of the pump in accordance with the invention is
characterized in that the body and the base are interconnected by means of a flexible
membrane. This méasutc prevents leaking tlllroﬁgh' the interface between the body and the
base.

An embodiment of the pump in accordance with the invention is
characterized in that the pump comprises drive means to drive a portion of the body which is
remote from said first main wall along a closed-loop curve situated in a plane which is
perpendicular to the normal to the centre of said second main wall. As the body side walis
are positioned by the base, driving the portion of the body which is remote from said first
wall in accordance with said loop will cause the body to be fitted successively about its first
and second portion. In this way the tilting of the body required to obtain the pumping action
can be generated with sxmple means, for example by driving said remote portion along a
circular loop with a rotation motor.

An embodiment of the pump in accordance with the invention is

_ characterized in that the drive means comprise at least two linear actuators which are

oriented in different directions. By driving the actuators with a phase difference the body can
be tilted about its first and second portions. Such actuators can, for example, be electro-
magnetic or piezoelectric actuators, so that a robust and smail electric pump is realized.

The iron according to the invention comprises a reservoir connectable to
a spray nozzle or a steam outlet via a pump according to the invention. The pump according
to the invention is especially suited for use in an iron, because it can be manufactured at low
cost, it can build up sufficient pressure for the spray function, it is silent, it is self-priming,
so that the user has no problem when the punip runs dry, and it is self-cleaning, so that no
scale deposit occurs in the pump, which preciudes malfunctioning.

The method in accordance with the invention is characterized in that the
body is positioned relative to a support part, the support part surrounding the end of the body
near its main wall with clearance, and the base is formed by moulding a resilient material
between the body and the support part By usmg the method according to the invention,
assembly of the pump is reduced to a minimum number of steps and a good fit of the body
and the base is ensured, which precludes lealn_ng of the pump.
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Embodxmems ot' the invention w:ll be descnbed in more detaxl hereafter
with reference to the drawings, in which: _ _

Fig. 1 shows a cross- secuonal view of a ﬁrst embodnment of a pump
according to the invention with its body is in a first posmon, o _

Fig. 2 shows the pump of an 1 in a simation in whlch the body has been
tilted to a second position,

Fig. 3 lsaschemaucplanvnewofthepumpofﬁgs i and 2,

~ Fig. 4 shows the pump of Figs. 1 and 2 in a_s_x_tuanon in which the body
has been tilted to a third position, | o

Fig. SshowsthepumpofFlgs 1, 2and41nas1mauonmwluchthe
body has been tilted to a fourth position, _

Fig. 61sacrosssecuonalv1ewofapumpxsstmwan|gs 1to5and
drive means for driving the pump,

Fig. 7 is anotherschemaucplanvaew ofthepumpofogs 1,2,4and 5,

Fig. 8lsaplanv1ewofabodyforapumpasshownmFxg 1 and other
drive means for driving the pump | |

Fig. 9 is a view sumlartothatofFlg 3 showmgasecondembodnnem
ofmepumpaccordmgtomemvemon. _ '

Fig. 10isa cross-secuonal view ot’ a tlurd embodnnent of the pump
according to the invention.

Fxg 11 shows the pump of Flg 10 in a situation in which the body has
been tilted to a second position,

. Fxg 12 shows an arrangement for manufacnmng a pump accordmg to

the invention, and B _

Fig. 13 shows an iron according to the invention,

Fig. 1 is a cross-sectional view of a pump 1 according to the invention.
Thepumplcompnsesachamberz(seeFxg 2)havmgamletopemn522andanouﬂet
opening 21. Thechambchcxtendsbenveenaﬁrs:mamwallSOandasacondmamwalMO
’rheﬁrstmamwallsmsapm.mthxscaseatmngularbouomwau ofabodys The
secondmamwallwxsapanofabase.mthxscaseamangularbouomwallofamb4 The
body 3 is movable rclauve to the tub 4 so that the volume of the chamber 2 is variable. In
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Fig. 1 the body 3 is shown i 4 first position, in which the voluime of the chamber 2 is
minimal. The pump 1 comprises an outlet valve for blocking the outlet opening 21 when the
volume of the chamber 2 is increased and an inlet valve for blocking the inlet opening when
the volume of the chamber 2 is reduced. The outlet valve is formed by a first portion 31 of
the body 3. This first portion 31 of the body blocks the outlet opening when the body is
urged against the outlet opening 21. The inlet valve is formed by a second portion 32 of the
body 3. This second portion 32 of the body blocks the inlet opening when the body is urged
against the outiet opening 21. In the first position of the body as shown in Fig. 1 both the
outiet opening 21 and the inlet opening 22 are blocked.

Fig. 2 shows the pump of Fig. 1 in a situation in which the body 3 has
been tilted refative to the tub 4 about the first portion 31 of the body into a second position.
The outlet opening 21 remains blocked by the first portion 31 of the body 3 in the second
position of the body and during ﬁlting from the first position of the body, as shown in Fig.
1, to the second position of the body 3, as shown in Fig. 2. Due to said tilting the second
portion 32 is moved away from the inlet opehing 22 and the inlet opening'zz is unblocked.
Said tilting also causes the volume of the chamber 2 to increase. The body 3 fits tightly in
the twb 4, so that the chamber is sealed at the interface between the body 3 and the tub 4.
Hence, said increase of the volume of the chamber 2 will cause a suction from the inlet
opening 22 to the chamber 2. In this case, said first portion 31 and said second portion 32
each comprise a segment of a sphere to enable 2 good sealing of the outlet opening 21 and
the inlet opening 22 when the body is tilted about one of said portions. The tub 4 is made of
a resilient material to improve the sealing of the interface between the body 3 and the tub 4
and the sealing of the outlet opening 21 and the inlet opening 22 by the first portion 31 and
second portion 32 of the body 3, respectively. The tub 4 has trapezoid side walls 45 and 46,
which enclose an acute angle with the bottom wall 40 of the twb 4. When the body 3 is tilted,
the body 3 is pressed slightly into the resilient material so that the contact pressure between
the surfaces of the body 3 and the tub 4 is increased, which improves the resistance to
leakage due 10 a pressure difference between the inside of the chamber 2 and its

' surroundings. Additionally, lifting of the body 3 is prevented by the side walls 45 and 46, so

that the outlet opening 21 remains closed when pressure builds up in chamber 2.

~ Fig. 3 is a schematic plan view of the pump of Figs. 1 and 2. The
closed-loop curve 60 is an example of a path which may be followed by a portion 34 (see
Fig. 1) of the body 3 that is remote from the bottom wall 30 of the body during activation of
the pump. The closed-loop curve 60 lies in a plane which is perpendicular to the normal 43
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(see Fig. 4) to the centre of said second main wall 40. The first position of the body 3 as
shown in Fig. 1 corresponds o the reference numeral 11, the second position of the body 3
as shown in Fig. 2 corresponds to the reference numeral 12, a third position of the body 3 as
shown in Fig. 4 corresponds to the reference pumeral 13, and a fourth position of the body
as shown in Fig. 5 corresponds to the reference numeral 14

- Fig. 4 shows the pump of Figs. 1 and 2 in the srtuatnon that the body has
been tited to the third position as indicated by the reference numeral 13 in Fig. 3. In this
third position the body has been tilted in a direction perpendicular to the plane of the
drawing relative to the first position. Aiﬂio.ugh this is n_oi visible in Fig. 4, the first main |
wall and the second main wall are remote from each other in a._sirrﬁlar way as shown in Fig.
2. In the third position both the outlet opening 21 and the inlet opening 22 are blocked by
said first portion 31 and said second portion 32 of the b_ody. 3, ,rcspect_i\(ely.' |

~ Fig. 5 shows the pump _'o_f Figs. 1,2 and 4 in the simation that the body
has been tilted to the fourth position as indicated by the reference numeral 14 in Fig. 3. The
inlet opening 22 remains blocked by the second portion 32 of the body 3in the fourth
position of the body and during tilting from the third position of the body, as shown in Fig.
4, to the fourth position of the body 3, as shown in Fig. 5. Due to said tilting, the first
portion 31 is moved away from the outlet opening 21, so that the outlet opening 21 is
unblocked. | |

Dunngthelastpanofamnnpmg cycle, thebody 3 rsnltedfromthe
fourth position, as shown in Fig. 5, to the first position, as shown in Fig. 1. The inlet
opening 22 remains blocked by the second portion 32 of the body 3 in the fourth posmon of
the body 3 and during tilting fromthefourthposmonofmebody. asshowanxg 5, to the
first position of the body 3, as shown in Fig. 1. Said ultmg causes the volume of the
chamber 2 to decrease. As already stated, the body 3 ﬁts_ ng_htly in the tb 4, so that the
chamber is sealed at the interface between the body 3 and the tub 4. Hence, said decrease of
the volume of the chamber 2 will cause a_,displapemgnt of the contents of the chamber 2
through the outlet opening 21. | - '
Fig. 6 shows a pump in accordance with Frgs 1 to 5 and drlve means

for driving the pump in a cross-secnonal view taken perpendmularly 1o the eross-secnonal
view of Fig. 1. To dnve the pump, thc hody 3 is tilted by dnvmg a portion. 34 of the body
remote from the bomom wall 30 of the body. This remote portion 34 can be driven along a
cnrcularclomd-loopcurvem asshowanrg 3 bymeansofarotarymomr?Zandadxse
73 with an eccentric hole 74. The circular closed loop curve 60 lies in a plane which is
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perpendicular to the normal 43 to the centre of said second miiri wall 40. The bowom wall
30 of the body 3 and the bottom wall 40 of the tub 4 have maiching surfaces and the pump
compnses urging means in the form of a sprmg 75 to press the walls 30 and 40 of the body
and the tb against each other over their whole area. In this way the volume of the chamber
2 is almost zero when the body is in its first position. The advantage is that the pump is self-
priming and self-cleaning because no fluid remains in the pump chamber 2.

Fig. 7 shows another schematic pian view of the pump of Figs. 1, 2, 4
and 5. The closed-loop curve 61 is another é'xampl_e of a path which may be followed by the
portion 34 (see Fig. 6) of the body 3 that is remote from the bottom wall 30 of the body 3
during activation of the pump. The closed-loop curve 61 also lies in a plane which is
perpendicular to the normal 43 (see Fig. 6) to the cennre of said second main wall 40. The
first position of the body 3 as shown in Fig. 1 comresponds to the reference numeral 111, the
second position of the body 3 as shown in Flg 2 coh'esponds to the reference numeral 112,

the third position of the body 3 as shown in Fig. 4 corresponds to the reference numeral 113,

and the fourth position of the body as shown in Fig. § corresponds to the reference numeral
14.

Fig. 8 is a plan view of a body 3 for a pump as shown in Fig. 1 and of
other drive means for driving the pump. To drive the pump, the body 3 is again tilted by
driving the portion 34 of the body that is remote from the bottom wall of the body. The
remote portion 34 can be driven along a closéd loop 61, as shown in Fig. 7, by means of
three linear actuators 81 spaced at angles of 120 degrees from one another. Each actuator 81
comprises a permanent magnet 82 and an eleéti'omégnet 83. With these actuators the remote
portion 34 can also be driven along the circular loop 60 as shown in Fig. 3. In fact, two
tinear actators 81 oriented in different directions in a plane substantiafly parallel to the
bottom wall 30 of the body 3 are sufficient to drive said remote portion 34 along said
circular loop 60 (see Fig. 3) or said closed loop 61 (see Fig. 7).

Fig. 9 is a view similar to that of Fig. 3 and shows an embodiment in
which the first main wall and the second main wall have a quadrangular shape. A
quadrangular shape is easier to manufacture than a triangular shape as shown in Fig. 3. The
outlet opening 21 and the inlet opening 22 are located at ™o adjacent corners, so that when
the pump is driven along the circular loop 60. Figs. 1, 2, 4 and 5 also apply to this
quadrangular embodiment and the outlet openi:n'g'. 21 and the inlet opening 22 are prevented
from being unblocked at the same time. Such a simultaneous unblockmg would occur when
the outlet opening 21 and the infet opening 22 would be positioned at opposite corners. This
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would cause a reverse flow from the outlet opemng 21 to the .met opemng 22 because the
pressure at the outlet opening 21 is usually lugher than the pressure at the inlet opening 22
due to the pumping action. It wxll be obvrous that such a reverse ﬂow is undesttable since it
counteracts the pump action.

Fig. 10isa cross-secuonal vxew of another embodtment 100 of the pump
according to the invention. The pump 100 compnses a chamber 102 havnng a inlet openmg
122 and an outlet opemng 121. The chamber 102 extends between a first main wall 130 and
a second main wall 140. The ﬁtst mam wall 130 is a bottom wall of a body 103. The second
main wall 140 is part of a base 104 'I'hebody3 wmovablerelattvetothebase 104 so that
the volume of the chamber 1021svanable Inth lOthebody 103 is shown in a first
position, in which. the volume of the chamber 102 is nnmmal The pump 100 comprises an
outlet valve for blocking the outlet opening 121 when the volume of the chamber 102 is
increased and an inlet valve for blockmg the inlet opemng 122 when the volume of the
chamber 102 is reduced. The outlet valve is formed by a first portion 131 of the body 103.
This first portion 131 of the body blocks the outlet opening 121 when the body is urged
against the outlet opening 121. The inlet valve is formed by a second pomon 132 of the body
103. This second portion 132 of the body blocl:s the inet openmg 122 when the body is
urged against the injet opening 122 In t.lte ﬁrst posmon of the body as shown in Fig. 10 both
the outiet opening 121 and the inlet opemng 122 are blocked _

Fig. 1 shows the pump of th 101 ina situation in wluch the body 103
has been tilted relative to the base 104 about the ﬁrst pomon 131 of the body into a second
position. The pomons 141 and 142 of the base i in wtneh the outlet opening 121 and the inlet
opening 122 are formed protrude into thc chamber and are made ofa resxhent material. Due
to these measures the outlet opemng 121 remains blocked by the first poruon 131 of the body
103 in the second position of the body and during nltmg from the first position of the body,
as shown in Fig. 10, to the second position of the body 103, as shown in Fig. 11. Due to
said tilting, the second port:on 132 is moved away from the mlet opening 122 and the iniet
opening 122 is unblocked. Satd ultmg also causes the volume of the chamber 102 to
increase. The body 103 and the base 104 are tnterconnected by means of a flexibie
membrane 180, so that the chamber is sealed at the mterface between the body 103 and the
base 104. Hence, said tnctease of the volume of the chamber 102 will cause a suction from
the inlet opening 122 to the chamber 2. Altemauvely, satd first portion 131 and said second
portion 132 comprise a segment of a sphere to enable a proper sealing of the outlet opemng
121 and the inlet opening 122 when the body is tilted about one of said portions. Operation
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of this embodiment is sumlafto that of the pump shown in Figs. 1 to 9.

Fig. 12 shows a set-up for manufacturing a pump according to the
invention. A body 203 is positioned by an upper mould part 206, which forms a mould 207
together with a support part 205. The body 203 is so positioned relative 10 the support part
205 that the support part surrounds the end of the body near its first main wall 230 with a
clearance, so that a space 250 is formed between the body and the suppont part. With an
extruder 210 a resilient material, for example a thermoplastic elastomer, is pressed into the
space 240 between the body 230 and the support part 205 to form a base or b 204 in
accordance with the above description. An inlet opening and an outlet opening may be
formed during moulding or afterwards. The upper mould 206 is removed after the resilient
material has been allowed to cure. In this way a pump is manufactured wherein the body 203
fits perfectly in the tub 204, so that a proper sealing is obtained.

Fig. 13 shows an iron 300 comprising a pump according to the invention.
The iron 300 comprises a water reservoir 302 from which a tube 303 leads to the inlet
opening of the pump 301. From the outlet opemng of the pump 301 a tube 304 leads to a
two-way valve 305 for distribution of water to a spray nozzle 306 or a steam outlet 307. The
pump 301 according to the invention is especially suited for use in an iron 300 becanse it can
be manufactured at low cost, it can build up sufficient pressure for the spray function, it is
self-priming, so that the user has no problem when the pump runs dry, and it is self-
cleaning, so that no scale deposit occurs in the pump, which precludes malfunctioning.

Hereinbefore the invention has been described for embodiments in which
the body is actuated. However, it is to be noted that alternatively the support part may be
actuated. Other embodiments may comprise transmission means to convert a linear
movement into a rotational movement to drive the body, so that the pump can be operated by
manual force. Further it is to be noted that in the embodiments shown, the pump is
symmetrical, so that the direction of fluid transport can be reversed by simply changing the
direction in which the closed-loop curves 60 and 61 are followed. As a result of this reversal
the functions of the inlet opening and the outlet opening will be interchanged.
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CLAIMS: — ' |
0
1. | A pump (1 100) comprising a chamber (2 102) havmg an inlet opcmng

(22, 122) and an outlet opening (21; 121), the chamber extending betwecn a first main wall

(30; 130) and a second main wall (40; 140}, _

- the first main wall being part of or connected to a body (3 103).

- thcsecondmamwallbemgpanoforconnecwdtoabase@ 104),

- the body being movable relative to the base so that the volume of the chamber is
variable, '

- said pump comprising an inlet valve and an outlet valve for selectively blocking the
inlet opening and the outlet opening, respecnvely,

characterized in that

- the outlet valve is formed by a first portion (31; 131) of the body, said ﬂrst portion
blocking the outlet opening when the body is urged agamst the outlet opemng the
body being tiltable relative to the base about satd.ﬁtst portion while the outiet
opening remains blocked, |

- the inlet valve is formed by a seoond pomon (32 132) of the body, said second
portion blocking the inlet opemng when the body is urged agamst the inlet opemng
the body being tiltable relattve 10 the base about saxd second portion while the inlet
opening remains biocked.

2. _ A pump as claimed in Claim 1, charactenzed in that said first portton

(31; 131) and satd second portion (32; 132) of the body 3 103) comprise a scgment of a

sphere. _ _ _

3. A pump as claimed in any one of the prooedi_ng Claims, characterized in

that the base (4: 104) and/or the body (3; 103) comprise a resilient material.

4, A pump as claimed in any one of the preceding Claims, characterized in

that said first main wall (30; 130) and said second main wall (40; 140) are polygonal and

that the inlet opening (22; 122) and the outlet opening (21; 121) are located at two adjacent

corners. '

5. A pump as claimed in Claims 3 and 4, characterized in that

- said first main wall (30) and said second main wall (40) have a triangular shape, and
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- the base (4) comprisés irapezoid shaped side walls (45, 46) which enclose an acute
angle with the second main wall such that a sealing between the base and the body
(3) is maintained during tilting of the body.
6. | A pump as claimed in any one of the preceding Claims, characterized in
that said first main wall (30) and said second main wall (40) have matching surfaces and in
that the pump comprises urging means (75) to press the first main wall and the second main
wall against each other over substantially their whole area.
7. A pump as claimed in any one of the preceding Claims, characterized in
that the body (103) and the base (104) are interconnected by means of a flexible membrane
(180). o
8. A pump as claimed in any one of the preceding Claims, characterized in
that the pump comprises drive means (72, 73, 74, 75; 81) to drive a portion (34) of the body
(3) which is remote from said first main wall (30) along to a closed loop curve (60; 61)
situated in a plane which is perpendicular to the normal (43) to the centre of said second
main wall (40). | |
9. A pump as claimed in Claim 8, characterized in that the drive means (72,
73, 74, 75; 81) comprise at least two linear actuators (81) which are oriented in different
directions. |
10. An iron (300) comprising a reservoir (302) connectabie to a spray nozzie
(306) or a steam outlet (307) via a pump (301) as claimed in any one of the preceding
Claims. |
11. Method of manufacturing a pump as claimed in any one of the preceding Claims,
characterized in that the body is positioned relative to a support part, the support part
surrounding the end of the body near its first main wall with clearance, and the base is
formed by moulding a resilient material between the body and the support part.



