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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 extendmg between a first main wall and a second 

main wan, 
S - the first main wall being pan 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 

. variable, 

said pump comprising an inlet valve and an outlet valve for selectively blocking the 

10 inlet openirig and the outlet opening. respectively. 

15 

. The invention also relates to an iron comprising a resel'Voir connectable 

to a spray nozzle or a steam outlet via a pump. 

The invention also reiares 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 fonned as a cylinder and the body is fanned as a piston which is movable along a 

straight line, thereby causing the volume of the chamber fonned by the cylinder and the 
piston to increase and decrease. The pump funher comprises a suction reed valve and a 

20 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 lcnown 

pump is that it comprises many parts and that assembly of the pump is laborious. 

25 It is an object of_ the invemion to provide a pump which is easier to 

assemble. It is anoth~ 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 ponion of the body. said first portion blocking 
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the outlet opening when the body is urged against the oudet 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 ponion of the body. said second ponion 

S 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 valve 

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

10 about the first ponion 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 

1.5 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 puniping cycle the body is tilted 

about the second ponion froil1 the third position to the fmt position. During this third pan of 

the pumping cycle at least part of the contents of the chamber is presSed into the outlet 

opening because the volume of the chamber decreases ~·the inlet opening is blocked. It is 

20 to be noted that blocking need not be complete in order to obtain a pumping effect. When the 

pressure difference between the inlet and the outlet is not too large, a panial 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 i$ larger than that across the large opening. Due to the combined 

25 function of the body, separate valves arc not required so that the total number of pans 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 

30 characterized in that laid ·rmt portion and said second ponion of the body comprise a 

segment of a sphere. A sepnent 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 resilieni material. This measure 
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results in a silent operation of the pJDDp, even \V~ the pump ,uns dry. This is especially 

imponant for a consumer product such 8$ an iron. When rigid materials for the body and the 

base are used, leaking of the chamber th.-o'I~ o~ of the openings or through the interface 
. ' . . . . . . . . 

between the body and the ba.se will readily occ~r .. 'Qle use of an elastic material makes it 

S possible to block an opening. ~ to. obtain a sealiilg between the· body and the base while 

allowing for tilt of the body and production tolerances in the diJnensions of the pans. A 

flexible material allows the ~y and/or ~ blse to defonn slighdy during tilting and this 

deformation produces a force ~ Jceqs d1,e ~alls of the body and the base in contact, 

which precludes leaking. It lm,S ~ fo'IJD(l rbat a base of a silicone elastomer provides a 

10 satisfactory sealing so that the pump is ~pable of 'enerating a pressure of up to 1 bar when 

pumping water. 

All embodiment of the pump in accordance with the invention is 

cbaracrcrized in that. said first main wall and ~d second main \Ylll are polygonal and that 

the inlet opening and the oudet opening are located at two adjacent. comers. Due to Ibis 

15 measure the oudet openmg and the inlet opening ~an be blocked simuJranenusJy during the 

transition from the first part of the puniping cycle to the second part, so rbat it is possible to 

prevent that both openings from being. unblocked at the same time. Such a simultaneous 

unblocking may cause a ~ flow from the outlet to the inlet opening because since the 

pressure at the oudet opening is usually higher than the pressure at the _inlet opening due to 

20 tbe pumping actiqn. It will be clear that such a reverse flow is undesinble since. it 

counteracts the pump action. 

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

characterized in that 

25 -

said tlrst main walJ and said second main wall have a Uiangular shape, and 

the base comprises uapezoid. sbapecl side walls which enclose an acute angle with the 

second main wall such that a sealing between the base and the body is maintained 

during lilting of the body. 

It has been found that said shape enables an efficient pumping action to be obtained and lhat 

the inclined side walls. provide an improved sealing of the chamber due to an increase of the 

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

An embodiment of the pump in accordance with the invention is 

characterized in that saicl first main wall and said second main wall have matching surfaces 

and in that the pump. comprises urging means to press. the first main wall and the second 

main wall against each other over substantially their whole area. Due to these measures the 
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volume of the chamber will be vinually zero when the pump ij :~not activated. The advanrage 

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. 

s An embodiment of the pump in accordance with the invemion is 

characterized in that the body and the base are interconnected by means of a flexible 

membrane. This measure prevents leaking through. me iQterface between the body and the 

base. 

An embodiment of the pump in accordance with the invention is 

10 characterized in that the pump comprises drive means to drive a ponion 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 walls 

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 fittcc:l successively about its first 

15 and second portion. In this way the tilting of the body ~ to obtain the pumping action 

can be generated with simple means. for exalnple by driving said remote portion along a 
circular loop with a rotation motor. 

An embodiment C>f the pump in accordlnce with the invention is 

. Characterized in that the drive means compriSe at least two linear acmators which are 

20 oriented in different directiom. By driving the actuators with a phase difference the body can 

be tilted about its first and second ponions. Such acwators can, for example, be electto­

magnetic or piezoelectric actuators. so that a robust and small electric pump is realized. 

The iron accol'ding to the invention comprises a reservoir connectable to 

a spray nozzle or a steam oudet via a pump according to the invention. The pump according 

2S to lhe invention is especially suited for use in an iron. bc:cause it can be manufactured at low 

cost. it can build up sufficient pressure for me spray function, it is silent, 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 Ille pump, which precludes malfunctioning. 

The method in accordance with the invention is characterized in that the 

30 body is positioned relative to a support part, the support pan surrounding the end of the body 

near its main wall w~ clearance. and the basC: is formed by moulding a resilient material 

between the body and the support part. By using 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 leaking of the pump. 
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EmbociimclllS of the inv~on will be de~~d in more detail hereafter 

with reference to the drawings •.. in which: 

Fig. 1. shQWS a cross-sectionaJ vi~ of a first embodiment of a pump 

S according w the invention with its body is in a fll'St position,· 

Fig. 2 shows the pump of Fig.1 in a situation in which the body bas been 

tilted to a second position, 

Fig. 3 is a schematic plan view of the pump of ~igs. 1 and 2, 

· Fig. 4. $hows the pump Qf Figs. 1 and 2 in a. situation in which the body 

10 has been tilted to a third position, 

15 

20 

Fig. S shows.the pump of Figs~ l, 2 and4 ~a situation in which the 

body bas been tilted to a fo~ position, 

Fig. 6 is ~.cross-sectional vi~ of a pump is shown in Figs. 1 to S and 

drive means for driving the pump, 

Fig. 7 is another schematic plan view of the. pump of Figs. l, 2, 4 and S. 

Fig. 8 is a plan view of a body for a pump as shown in Fig. 1 and other 

drive means for driving the pump 

Fig. 9 is a view sUIWar to that of Fig. 3, showing a second embodiment 

of the pump according tO the invention, 

Fig. 10. is a cross-sectional view of a third embodiment of the pump 

according to the invention. 

Fig. 11 ~o~s the pump of Fig.10 in a situation in which the body has 

been tilted to a second position, 

Fig. 12 shows an arrangement for manufacturing a pump according to 

2S the. invention, and 

Fig. 13 shows an iron according to the invention. 

Fig. 1 is a cross-sectional view of a ~p 1 according to the invention. 

· 30 The pump 1 comprises a cbamber 2 (see Fig. 2) tJa,ving a inlet opening 22 and an outlet 

opening 21. The chamber 2 extends between a first main wall 30 and a second main wall 40. 

The fmt main wall 30 is a part, in dlis case a triangular bottom wall, of a body 3. The 

second main wall 40 is a pan of a base •. in tbi.s ~ a triangular bottom _wall of a tub 4. The 

body 3 is movable relative 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 in a fmt position. in which the votufue of the chamber 2 is 

minimal. The pump 1 compri5es an oudet 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 oudet valve is formed by a ·fim ponion 31 of 

S the body 3. This first portion 31 of the body blocks the oudet opening when the body is 

urged against the outlet opening 21. The inlet valve is fonDed by a second ponion 32 of the 

body 3. This second portion 32 of the body blocks the inlet opening when the body is urged 

against the outlet opening 21. Iii the first position of the body as shown in Fig. 1 both the 

outlet opening 21 and the inlet opening 22 are blocked. 

10 Fig. 2 shows the pump of Fig. 1 in a sialation in which the body· 3 has 

been tilted relative 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 ponion 31 of the body 3 in the second 

position of the body and during tilting from the fll'St 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 

lS ponion 32 is moved away from the inlet opeDing 22 and the inlet opening· 22 is unblocked. 

Said tilting also causes the volume of the chamber 2 10 ·increase. The body 3 fits tightly in 
the mb 4, so that the chamber is sealed at the interface between the body 3 and the tub 4. 

Hence, said increase of the volume o( the chamber 2 will cause a suetion from the ·inlet 

opening 22 to the chamber 2. In this case, said first poniori 31 and said second ponion 32 

20 each comprise a segment of a sphere to enable a good sealing of tbe outlet opening 21 and 

the inlet opening 22 when the body is tilted about one of said ponions. 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 8nd the inlet Opening 22 by the first ponion 31 and 

second portion 32 of the body 3, respectively. The tub 4 bas trapezoid side walls 45 and 46, 

2S which enclose an acute angle· with the bottom· wall 40 of the mb 4. When ·me 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 to a pressun: difference between ihe inside of the chamber ~ and its 

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

30 that the outlet opening 21 remains closed when preslure 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 ponion 34 (see 

Fig. 1) of the body 3 that is remote from the bottom w&II 30 of the body during activation of 

the pump. The closed-loop curve 60 lies in a ~lane which is perpendicular to the normal 43 
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(see Fig. 4) to the centre of ~aid second main wall 40. The flfSt position of the body 3 as 

shown in Fig. l corresponds io the reference numeral 11, the. second position of the body 3 

as shown in Fig. 2 corresponds to ~e ref~nce numeral l~. a third position of the body 3 as 

shown in Fig. 4 corresponds co the reference numeral 13, and a founh position of the body 

S as shown in Fig. S correspo~ to the reference muneral 14. 

Fig. 4 shows die. PllJDP .of Figs. 1 and 2 in the situation that the body has 

been tilted to the third position as indicated by the reference numeral 13 in Fig. 3. In this 

third position the body has been tilted ~ ~. 4irection perpendicular to the plane of the 

drawing relative to the fll'St position. Although ~ is not visible. in Fig. 4, the first main 

10 wall and the second main wall are remote f'ronl each Olber in a similar way as shown in Fig. 

2. In the third position both ~e out,let opening 21 and the inlet opening 22 are blocked by 

said first ponion 31 .. and said second PQJ'lion 32 of the body 3. respectively. 

Fig. S shows the pump of Figs. 1, 2 and 4 in the situation Chat the body 

has been tilted to the fourth position as indicated by the reference numeral 14 in Fig. 3. The 

1S inlet opening 22 remains blocked by the sec<>nd portion 32 of the body 3 in the fourth 

position of the bodY and during tilting from the dJird position of the body. as shown in Fig. 

4, to the fourth position of tbe_body 3, as $hovm in Fig. S. o.ie to said tilting, the first 

portion 31 is moved awaY from the outlet opening 21, so that the outlet opening 21 is 

unblocked. 

20 . During ~ last pan of a pmnping cycle, the body 3 is tilted from the 

fourth position. as shown U. Fig. S,. to. the fll'St position, as shown in Fig. 1. The inlet 

opening 22 remains blocked by the sec:oncl portion 32 of the body 3 in the founh position of 

the body 3 and during tilting from the .fQUrth ~tion of the body,. as shown in Fig. s. to tbe 

first position of the body 3, as shown ill Fig. L Said tilting causes the volume of the 

25 chamber 2 10 decrease. As me.cty Slated, tile body 3 fits tightly in the tub 4, so that the 

chamber is sealed at the inrerface between the body 3 and die tub 4. Hence, said decrease of 

the volume of the cbaml>er. 2 will.~ a .displacement of the contents of the chamber 2 

through the outlet opening 21. 

Fig. 6 shows a pump in.accordance.with Figs. 1to5 and drive means 

30 for driving the pump m a cross-~~ view taken perpendicularly 10 the cross-sectional 

view of Fig. 1. To drive the pump, the body 3 is tilted by driving a portion 34 of the body 

remote from the bottom w,all 30 of the body. This remote ponion 34 can be driven along a 

circular closed-loop curve 60, as shown in Fig. 3. by means of a rotary motor 72 and a disc 

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. 4l to the centre of said second mihi' wall 40. The bonom wall 

30 of the body 3 and the bottom wall 40 of the tub 4 have matching surfaces and the pump 

comprises urging means in the form of a spring 75 to press the walls 30 and 40 of the body 

and the tub against each other over their whole area. In this way the volume of the chamber 

S 2 is almost zero when the body is in its fmt position. The advanta&e is that the pump is self­

priming and self-cleaning because no fluid remains in the pump chamber 2. 

Fig. 7 shows another schematic plan view of the pump of Figs. 1, l, 4 

and S. The closed-loop curve 61 is another example of a path which may be followed by the 

ponion 34 (see Fig. 6) of the body 3 that is remote from the bottom wall 30 of the body 3 

10 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 cemte of said second main wall 40. The 

first position of the body 3 as shown in Fig. 1 corre5ponds to the reference numeral 111, the 

second position of the body 3 as shown in Fig. 2 corresponds to the reference numeral 112. 

the third position of the body 3 as shown in Fig. 4 corresp0nds to the reference numeral 113. 

15 and the founh position of the body as shown· in Fig. S 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 ponion 34 of the body that is remote from the bottom wall of the body. The 

20 . remote ponion 34 can be driven along a closCd loop 61, as shown ~ 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 elc:Ctromagnet 83. With these actuators the remote 

ponion 34 can also be driven along the circular loop 60 as shown in Fig .. 3. In fact, two 

linear acmators 81 oriented in different· directions in a plane substantially parallel to the 

25 bottom wall 30 of the body 3 are sufficient to drive said remote pordon 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 

30 outlet opening 21 and the inlet opening 22 are located at two adjacent corners, so that when 

the pump is driven along the circular loop 60. Figs. 1. 2, 4 and S also apply to this 

quadrangular embodiment and the outlet opening 21 and the inlet opening 22 are prevenred 

from being unblocked at the same time. Such a simultaneous unblocking would occur when 

the outlet opening 21 and the inlet opening 22 would be positioned at opposite comers. This 
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would cause a reverse flow from .. the outlet opening 21 to the mlet opening 22 because the 

pressure at the outlet opening 21. is usually higher than the preSSIJle at the· inlet opening 22 

due to the pumping. action. It will be obvious that such. a reverse flow iS undesirable since it 

counteracu the pump action. 

5 Fig. 10 is a cross-sectional view of another embodiment 100 of the pump 

according to the mvention. The pump 1 Q0 comprises a chamber 102 having a inlet opening 

122 and an outlet ~g 121. ~ chalnber 102 extends between a first main wall 130 and 

a second mam wall 140. The fll'St main wall 130 is a bottom.wall of a body 103. The second 

main wall 140 is part of a base 104. The body 3 is movable relative to the base 104 so that 

10 the volume of the cbamber 102 is variable. In Fig. 10 the bod)' 103 is ~hown in a first 

position, in which. the volume of tbe ch.amber 102 is minimal. The pump 100 comprises an 

outlet valve for blocking the outlet opening 121 W'hen the vo~ of the chamber 102 is 

increased and an inlet.val~ for blC>Cking the inlet opening 122 when the volume of the 

chamber 102 is l'C(fuced. The ~~et valve is formed by a fust ponion 131 of the body 103. 

15 This first portion 131 of the body blocks the outlet opening 121 when the body is urged 

20 

against the outlet opening. 121. The inlet valve is fonned by a second ponion 132 of the body 

103. This second portion 132}~f the body blocks the inlet opening 122 when the body is 

urged against the hllet opening 122. In the first position of the body is shown in Fig. 10 both 

the outlet opening 121 and_the ~opening 122 are blocked. 

Fig. 11 shows the pump of Fig. 10 in a situation m which the body 103 

has been tilted relative to. Ute base 104 about die first ponion. 131 of the body into a second 

position. The portions 141 aJlCI 142 of the base in which the outlet opening 121 and the inlet 

opening 122 are formed Prottude. into the chamber and are macle of a resilient material. Due 

to these measures the outl~ opening 121 remains blocked by the first ponion 131 of the body 

2S 103 in the second position of the body and during tilting 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 poni~ 132 Is moved away from the inlet opening 122 and the inlet 

opening 122 is unblocked. Said tilting also causes the voluine of the chamber 102 to 

increase. The body 103 and the base 104 are interconnected by means of a flexible 

30 membrane 180. so that the.chamber is sealed at the interface between the body ·103.and the 

base 104. Hence, said increase of the volume of. the chamber 102 will cause a suction from 

the inlet opening 122 to the chamber 2. Alternatively, said fim ponion 131 and said second 

ponion 132 comprise a segmem of a sphere to.enable a proper sealing of the outlet opening 

121 and the inlet opening 122 when the body is tilted about one of said ponions. Operation 
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of this embodiment is similafto that of the pump shown in Fi~~ 1 to 9. 

Fig. 12 shows a set-up for manufacturing a pump according to die 

invention. A body 203 is posi1ioned by an upper mould part 206, which fonns a mould 207 

together with a· suppon pan 205. The body 203 is so positioned relative to the suppon pan 

S 205 that the suppon 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 suppon pan. With an 

extruder 210 a resilient material, for example a thennoplastic elastomer, is preSKd into the 

space 240 between che body 230 and che support part 205 to form a base or tub 204 in 

accordance with the above description. AD inlet opening and an outlet opening may be 

10 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 

f"lts 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 

15 opening of the pump 301. From the outlet opening 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 ·because it can 

be mamfactured at low cost. it can build up sufficient pressure for die spray function, it is 

self-priming, so that the user has no problem when the pump runs dry, and it is self-

20 cleaning. so that no scale deposit occurs in the pump, which precludes malfunctioning. 

Hereinbefore the invention has been described for embodimencs in which 

the body is acmated. However, it is to be noted that alternatively the suppon part may be 

actuated. Other embodiments may comprise uansmission means to conven a linear 

movement into a rotational movement to drive the body, so that the pump can be operated by 

25 manual force. Funher it is to be noted that in the embodiments shown, the pump is 

symmetrical. so that the direction of tluid aanspon 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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111111111111111111111111111111 
* C l M S * 

1. A pump (l; 100) comprising a chamber (~; 102) having an inlet opening 

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

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

the first main wall being pan of or connected to a body (3; 103), 

S - the second main wall ~ing part of or connected to a base (4; 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 die 

inlet opening and the outlet opening, respectively, 

1 O characterized in that 

Ebe outlet valve is formed by a first portion (31; 131) of the body, said first ponion 

blocking the outleE 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, 

lS - the inlet valve is formed by a second portion (32; 132) of the body, said second 

ponion blocking the inlet opening when the body is urged against the inlet opening, 

lhe body being tiltable relative to the base about said second portion while the inlet 

opening remains bloc~. 

2. A pump as claimed in Claim l, characteriD:d in that said first portion 

20 (31; 131) and said second portion (32; 132) of the body (3; 103) comprise a segment of a 

sphere. 

3. A pump as claimed in any one of the preceding 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 

2S that said first main wall (30; 130) and said second main waU (40; 140) are polygonal and 

that the inlet opening ~2; 122) and the outlet opening (21; 121) arc located at two adjacent 

comers. 

s. 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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6. 

the base (4) compri~'irapezoid shaped side walls (4S: 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. 

A .pump as claimed in any one of tlJ.e pteeeding Claims, characterized in 

S 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 ClaiIQs, characterized in 

that the body (103) and the base (104) are interconnected by means of a flexible membrane 

10 (180). 

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

that the pump comprises drive means (72, 73. 74 .• 15; 81) to drive a portion (34) of the body 

(3) which is remote from said tmt main wall (30) along to a clo• loop curve (60; 61) 

situated in a plane which is perpendiculir to the normal (43) to the centre of said second 

JS 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 (301) co~ble to a spray nozzle 

20 (306) or a steam outlet (307) via a pump (301) as claimed i~ any one of the preceding 

Claims. 

11. Method of manufacturing a pump as claimed in any one of the preceding Claims, 

charac~rized in that the body is positioned relative to a support part, the suppon part 

surrounding the end of the body near its fU'St main wall with clearance, and the base is 

25 formed by moulding a resilient material between the body and the support part. 


