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- (54) Title: COFFEE BEAN PACKAGING CARTRIDGE AND COFFEE BEVERAGE SYSTEM INCLUDING SAME 

(57) Abstract: A coffee bean packaging cartridge for holding and supply
173 11 169 23 22 21 ing multiple servings of coffee beans can be connected to a coffee beverage 

system. The cartridge includes a container having an outer wall defining an 
4 interior volume and an opening at one end thereof. A permanent, prefer

ably non-removable closure member is fitted to the one end of the contain
er and substantially covers the opening. An exit passage in the closure 

" 2 member, defines a coffee bean outlet, for transferring coffee beans from the 
11 interior volume. The closure member further has relatively movable clos

12B 7ing means for selectively closing the exit passage to reduce exposure of the 
coffee bean contents to surrounding air. The cartridge further includes con
necting means for connecting the cartridge to a coffee beverage system.  

2 There is also provided a coffee beverage system that includes the coffee 
30__ bean packaging cartridge as defined above and at least a dosing device and 

a grinding mechanism. The dosing device may includes a metering cham
ber for receiving a portion of coffee beans corresponding to an amount 
necessary for preparing a single serving of coffee beverage.  

2 
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FIG. 1
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COFFEE BEVERAGE E SYSTEM INCLUDING COFFEE BEAN PACKACuNG 

CARTRIDGE 

'The invention relates to a toffee bean packaging ctridge having an interior 

volume for alccoammodating coffee beans, particular the invention relates to such 

5 cartridges that form part of a system for preparing coeie beverages an'id can be 

hermetically sealed prior to use.  

It is known to pack roasted coffee beans in gastigh containers that can be 

connected to coffee brewing apparatus that Include a grinding nechanisn' For such 

systems to be efficient the containers have Men been designed tohbold between I kg and 3 

10 kg of coffee beans The contents of such containers wvill be a single type or a single blend 

of coffee beans. Discerning consumers are increasingly interested in having a choce of" 

freshly round bean variei es for their coffc beverage The known bean coitainers for use 

in cofE beverage system lli short of Meing a choice of coke be as or blends of 

coffee beans. Once the kntown comainer has been installed on the known college brewing 

15 apparatus, it must firstbe completely emptied beMre it can be exchanged by a container 

holding a different variety or blend of coffee beans W.ile it has ben proposed by WT 

2004/023956 to use coffeex ean ctaine that contain onlya serving of b , this 

solutions is also not without drawbacks. Apart or beng less economic in terms 

packaging and waste control, it is aLso not possible to adust the dosage of the single 

20 serving to the particular needs of a consumer unless every beat variety or blend is 

additionally offered in differently sized or iled bean containers. 'he logisti difficulties 

associated wi such an option are bound to mke it unworkahie in pracyise.  

Accordingly it is at: object of enbodinents a fthe present invention to propose an 

improved coffee bean packaging cartidge, an improved cofe bean dosing device and 

25 system for preparing coffee beverages of the above referred to Md. In a moe general 

sense it is thereby: an objec of embodirnents of the invention to overcome or aniorate at 

least one of the disadvantages of the pior in i [is also an object of embodiments of the 

present invention to provide alternative structures which are less cumbersome in assembly
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and operation and which moreover can be made relatively inexpensively. Alternatively it 

is an object of embodiments of the invention to at least provide the public with a useful 

choice.  

Unless stated otherwise, in the description and claims coffee beans are understood 

5 to be burnt/roasted coffee beans. Coffee beans in the description and claims may be 

understood to cover also fragmented coffee beans, that is, coffee bean fragments. which 

coffee bean fragments are still to be ground for extracting desired coffee beverage. The 

coffee beans are for instance broken, before they are packaged. In an embodiment. at least 

a part of the coffee beans in the coffee bean package is divided into about thirty or less. in 

10 particular about fifteen or less, more particularly about ten fragments or less. One coffee 

bean fragment then comprises for instance one-thirtieth part, in particular one-fifteenth 

part, more particularly one-tenth part or more of a coffee bean. For instance, the coffee 

bean fragments comprise a half or a quarter of a coffee bean. An advantage of the use of 

coffee bean fragments compared with whole coffee beans can be that coffee bean 

15 fragments can be supplied to the grinder relatively simply and/or that the package can be 

closed off relatively simply. This is because the coffee bean fragments are relatively small 

and hence can slide relatively easily through openings in the package and the apparatus 

and/or will block the coffee bean outlet and/or closing means less easily. As the coffee 

beans may beforehand have been divided into fragments, though not ground, in the 

20 meantime comparatively more bean surface can come into contact with any ambient air 

than would be case with whole coffee beans. On the other hand, less bean surface will 

come into contact with air than would be the case with ground coffee. so that coffee bean 

fragments can be preserved better than ground coffee beans. Only just before preparation 

of the coffee beverage are the coffee bean fragments ground for obtaining coffee beverage.  

25 In this description, therefore, coffee bean may also be understood to include a fragmented 

coffee bean, that is, which is still to be ground for preparing the desired coffee beverage.  

Disclosed herein is a coffee bean packaging cartridge for holding and supplying 

multiple servings of coffee beans, the cartridge including: a container having an outer wall 

defining an interior volume and being open on at least one end thereof, the container



holding at least one serving of coffee beans; conveyor means adapted to be rotatably 

driven exterTiory of the cartridge; and coupling means adapted for drivimly coupling the 

conveyor means to driving or motive means of a coffee brewing apparatus, wherein the 

cartridge is openable or open to reveal an exit opening defining a coffee bean outlet. In this 

5 regard it can be advantageous when a movable conveyor nem Is associated with the exit 

passage and is adapted to be driven exteriorly of the closure member.  

It is further advantageous for the cartridge when the rotatably driven conveyor 

means includes bean agitating means or when it includes vibrating means.  

Similary the rotatably driven conveyor means may include movable conveyor 

10 means, or more particularly rotatably movable conveyor means. Advantageously the 

rotatably driven conveyor means may include a rotting surface element, Such a rotating 

surface element may ad vantageously be formed as a conveyor disc. A surface of the 

conveyor disc confronting the at least one serving of coffee beans can preferably be 

convex, by being higher in its center and lower towards its periphery. Then s;uch a 

15 conveyor disc can be adapted to be driven at a relatively fast rotaional speed for 

conveIySing the beans by centrifugal force. Alternatively the conveyor disc may also be 

adapted to be driven at a relatively moderate rotational speed for conveying the beans 

along guiding means, such as radial ridge formations on a surface of the disc confronting g 

the at least one serving of coffee beans The guiding means may also inchide a stationary 

20 guide arm overlying a portion of the surface of the conveyor disc confronting the at least 

one serving of coffee beans and adapted to guide coffee beans from the conveyor disc 

toward the exit opening 

The cartridge may further advantageously including a permanent preferably 

non-removable closure member fitted to the at least one one end and substantially 

25 including the exit operig. In combination therewith the closure member may further 

include ain exit passage, defiing the exit opening, for transferring coffee beans from the 

interior volume Preferably the closure member nay have relatively movable closing 

means for selectively closing the exit passage to prevent escape of the coffee bean contents



to surrounding ai wherein cartridge further includes connecOng means fbr connecting 

the cartridge to a coffee beverage system 

Such a coffee bean packaging container dos not need to remain connected to the 

coffee beverage SYStem until it is emp tied completely: By' the option of selectively closing 

5 the exit passage it may be temporarly removed frorm the system, to allow bean cartrdges 

with different contents to be connected to the system intermediateix This enables to the 

consumer or customer to be offered a di fferent taste of coffe. without having a pluralty ot 

costly systems operating in parallel Prefeably the relatively movable closing means may 

be adapted to be driven exterior of it clsne enember 11 apart, iclary prefTrred 

10 arrangement the movable conveyor mea and the relatively movable closing c an 

be ixed relative to each other. Such advantageous arrangements may aIclude tec conveyor 

means and the relatively movable closing means being integrally formed as one single 

element, in which case the movable conveyor meas and the relatively movable closing 

means can be adapted to be commonly driven exteriorly of the closure member, 

15 In a further advantageous arangement the exit opening nay be ansocited with a 

removable sealing element sealing the interior volte prior to activating o the cartridge 

prior to ts use. It is thereby additionally aa when na are inded fo 

disrtpting and displacing the sealing element. The sealing element can advantageously bc 

a sealing membnane in particular the means to disrupting and disp cn can be a pull 

20 tab, so thatit can be mianually grasped and removed, in a further elaboration the means for 

disrupting and displacing may advantageously include a cylindrical wall that pushes the 

sealing membrane. into an annular groove In this way the sealAing membrane remains 

atached to the cartridge Wicl may facilitate its disposaL Moreover wVhen the cylindrical 

wall is mechanically moved by the system that receives the cartridge removal of the 

25 seeing mcans miiay be accomplished dly aiutcnaticaly: Rupture ofthe sealing memblane 

may be further assisted by further including a piercing pi projecting centrally of the 

conveyor disc. It may also be an advantage whn ti sealing membrane is a preaveakened 

foil provided with a mechanically weakened area to control its disruption.,
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It is further helpful when a cartridge has the conveyor disc provided with a driving 

hub. In that case the driving hub can also carry the piercing pin adapted to interact with the 

sealing membrane for disruption thereof.  

Advantageously the cartridge may have the container including a neck portion.  

5 Such a neck portion may then include a radially extending annular ridge to fixedly retain 

the closure member. Such a neck portion may also conveniently include a cylindrical inner 

sleeve and a cylindrical outer sleeve defining an annular groove there between. The 

sealing membrane is thereby conveniently adapted to be folded into the annular groove, 

while its perimeter will remain attached to the outer cylindrical sleeve. The cylindrical 

10 outer sleeve may further include an outer male screw thread for cooperation with elements 

of the closure member.  

The container may advantageously be of rigid design and be executed in metal or 

plastic. When executed in plastic the container may advantageously be transparent, so that 

it contents may be surveyed.  

15 In this regard the container may also have a bottle-like shape or be tubular. Of 

further advantage the cartridge may include means within its interior volume for 

occupying space in the interior volume that has been vacated by the coffee beans. Such 

means for occupying vacated space may advantageously also include a gas and/or an 

inflatable bag. Such additional optional measures may assist in keeping the contents fresh 

20 over prolonged periods of time.  

A cartridge may also have its closure member define a bottom and a circumferential 

outer wall. In such an arrangement the relatively movable closing member can be adapted 

to be driven by a driving or motive means of an apparatus for preparing the coffee 

beverage via a central opening in the bottom. In this regard the movable conveyor means 

25 may be adapted to be driven by a driving means of an apparatus for preparing the coffee 

beverage via a central opening in the bottom. In particular and preferably the relatively 

movable closing means and the movable conveyor means can be adapted to be commonly 

driven via the central opening in the bottom.
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The cartridge in a preferred modification with the movable conveyor means being a 

rotatable conveyor disc may have the relatively movable closing means. for selectively 

closing the exit opening, may conveniently include a closing flap connected to the 

conveyor disc and in particular have the closing flap extend axially from the conveyor 

5 disc. The cartridge may further have its exit passage extend between a perimeter aperture 

and a coffee bean outlet. The exit passage may thereby be in the form of a cavity that is 

laterally offset from the column of coffee beans within the cartridge to prevent coffee 

beans clogging up or jamming the exit opening or bean outlet. Preferably the perimeter 

aperture is radially directed with respect to the cartridge, while the bean outlet is axially 

10 directed with respect to the cartridge. It is further advantageous when the exit passage, or 

laterally offset cavity, can hold a minimum of 1 gram of coffee beans, which corresponds 

to at least five beans. In volume the exit passage or cavity may be chosen in a range 

between I and 3 milliliters. The buffer created by the exit passage or cavity will also 

prevent any possible clipping effect of beans, when the cartridge is additionally provided 

15 with a closing device, such as a rotatable closing disk, that closes the bean outlet. This 

clipping effect may otherwise occur when beans would partially protrude from the bean 

outlet and interfere with the closing path of the closing disk. It is further advantageous 

when the entire cavity and bean passage, including the perimeter aperture and the bean 

outlet, has a cross-sectional area of at least 25 mm2.On the other hand it is not necessary 

20 or practical for this cross-sectional area to be much larger than 400 mm2.The cartridge 

may further have its connecting means for connecting it to a coffee beverage system 

include radially extending bayonet elements for removably connecting to a coffee brewing 

apparatus, so as to form a coffee beverage system.  

The invention provides a coffee beverage system, including a coffee bean 

25 packaging cartridge and a coffee brewing apparatus, wherein the coffee bean packaging 

cartridge is arranged for holding and supplying multiple servings of coffee beans, the 

cartridge including: 

a container having an outer wall defining an interior volume and at least one exit 

opening defining a coffee bean outlet, the container holding at least one serving of coffee
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beans; 

conveyor means adapted to be rotatably driven exteriorly of the cartridge for 

transporting the coffee beans towards the exit opening of the cartridge; and 

coupling means adapted for drivingly coupling the conveyor means to rotating 

5 motive means of the coffee brewing apparatus, wherein the cartridge is openable to reveal 

the exit opening, wherein the coffee been packaging cartridge is removably connected to 

the coffee brewing apparatus, wherein the coffee brewing apparatus comprises a motive 

means for drivingly engaging the coupling means of the coffee bean packaging cartridge in 

its connected state for driving the conveyor means for transporting coffee beans from the 

10 cartridge via its exit opening into the coffee brewing apparatus, wherein the coffee 

brewing apparatus further comprises a control unit for controlling the motive means., 

wherein the dosed amount of coffee for one serving is determined by a complete Jill of a 

fixed or adjustable volume of a dosing chamber.  

According to one alternative the dosing device may include timing means for 

15 determining a duration of rotatingly driving the conveyor means, in which case the control 

unit may be arranged to operate the driving means in response to the timing means.  

The system may further comprise a grinding mechanism.  

The system may also further comprise sensor means, in which case preferably the 

dosing device comprises at least one of the conveyor means and the relatively movable 

20 closing means.  

In such a system it is advantageous when the dosing device includes a metering 

chamber for receiving a portion of coffee beans corresponding to an amount necessary for 

preparing a single serving of coffee beverage. Advantageous the amount of coffee beans 

for one serving is represented by 4 to 12 grams of coffee bean, preferably 6 to 8 grams of 

25 coffee beans and more preferably between 6.5 to 7.5 grams of coffee beans.  

The system preferably has the dosing device further comprise emptying means.  

According to one alternative arrangement the emptying means preferably include a
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piIOa'l arranged bottom of the netering chamber, According to another alernative 

arrangement the emptying means may inchide tipping means for the entering chamber.  

lrrespeedve of the particular form of tle emptying reans these eniptying means are 

preferably adapted to be controlled by t ontr i unit.  

5 The system in a further advantagouos arrangCment nay hve the dcsing device 

comprise a fist sensor means for detecting the among af coff eans in the ete ing 

chamber. The first senor mean may thereby generate a signal ah a prdeteinied 

amount of coffee beans are detected that correspons' to a certain levei in the m e 

chamber. Such first sensor means may firt her be arranged in a position relative to -he 

1t metering chamber that can be adjusted to vary the amount of beans in the metering 

chamber that will be detected by the first sensor means, 

In the system the motive means Or drhivingly engaging the co ing means of the 

cartridge may include a driving means and the Control uni mnay control the driving means 

for driving at least one of the I ativ ely tov ah losing means a nd he con veyor means y 

15 means of a drive shaft. lhe system miay also have its first sensor means cormctced t tihc 

control unit and its control unit arranged to control the diving means in response to a 

signal form the first sensor means. In such ana it iys pre.ertred e thbe control 

unit is also arranged 30 to control the driving means to stop upon detection of a 

predetermined amount of coffee beans by he first, sensor means, in particular it is then of 

20 further advantage when the control unit is arranged to effect a short reverse rotation of the 

driving coans, prior to interrupting the drive, to ensure that no bean is inter firing with the 

exit opening R(everse rotation ensures that no beans can be in a position to obstruct closure 

of tle exit opening.  

It is further advantageous fr a system when the control unit is arrancd to start 

25 operation of the grinding mehanism only pon verifying occurrence of at leat one of the 

relatively movable losing means having. closed the exit passage o'r i on of the 

conveyor means having interrupted In thi regard rotation of the conveyoa r eansma also 

be detected as to rotational speed, as well as phase of both the driving shaft of the brewing
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apparatus and the driven disc of the cartridge. The relevant occurrence can be verified by a 

second sensor means. Such additional verifications may increase the reliability of the 

operation of the system.  

In addition thereto the grinding mechanism may be adapted to receive a metered 

5 amount of coffee beans from the dosing device. There is an advantage in metering 

unground beans as opposed to ground coffee in that coffee oil and dust particles are less 

likely to contaminate the metering chamber. Thereby complete removal of remnants can 

be enhanced. In this regard it is also beneficial when the grinding mechanism, tinder 

control of the control unit, is adapted to be emptied automatically after the coffee beverage 

10 is prepared.  

The metering chamber of the dosing device for receiving the portion of coffee 

beans may conveniently include any one of a weighting unit. a bean counting unit and a 

volume level detection unit. These units can be arranged to communicate to the control 

unit to initiate control of the drive means. It is also possible to use more than one of these 

15 measuring principles in combination to check the individual determinations against one 

another to increase accuracy.  

The system may preferably have its control unit arranged to additionally control the 

grinding mechanism. The system for preparing coffee beverages, may further be provided 

with a coffee brewing apparatus including a grinding mechanism for grinding coffee beans 

20 for obtaining ground coffee, means for dosing coffee beans, and a disconnectable coffee 

bean packaging cartridge as defined above wherein the coffee brewing apparatus 

comprises a coffee bean entrance for supplying the coffee beans from the coffee bean 

packaging cartridge to the grinding mechanism, and connecting means for removably 

connecting the coffee bean packaging cartridge to the coffee beverage system. A control 

25 unit may further be arranged to control the brewing apparatus. The coffee brewing 

apparatus is preferably arranged for brewing the coffee beverages by supplying water for 

extraction to the ground coffee, and a coffee beverage outlet for delivering the coffee 

beverages. In particular such a system would benefit from further including detecting
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mns1 for recognizing presence o a catr idge., Such a feature may 1no only prevent 

improper operation of the sysbem i uay ai.so instruct a cot:o0 unio s parN. metei for 

-he brewing process in accordance vbth the coffee bean variety in the abridge The 

detccting means are preferably arrn nged to rgistcr a unique cartridge identifier anda 

5 number of times the cartridge has supplied a serving ofc-ffit ofeens 

It is general also advantageous fr the system when thc means for dosing coffee 

beans comprises a dosing device, While the connecting means for connecting the coffee 

bean packaging cartridge to the apparatus. is arranged so that the cofee bean exit and the 

cottee bean entrance can be connected, and wherein the dosing device is provided with a 

10 metering system with a metering chamber that is arranged for nieterin one preened 

amount coffee beans fiorn the coffee bean exit to the ietering chamber The dosing device 

adva4.ntageously inchides a dosing detection. siensor arranged to initiat closure ofaleoast 

one of the relatively movable closing means of the cartridge and a coffee bean entrance of 

the appantus, 

15 The system may also include a motive means such as a drive iiotorthat is arranged 

for driving the movable conveyor means associated with he exit pasg of the cartridge 

exteriorly of its closure member Thereby tndexing r-na may be povided that are 

adapted to move the movable closing means of the cartridge to enable selective closure of 

the exit passage of the caind, Coffee beans both may also be hal' coffee beans, The 

20 beans may be roasted coffe beans wherein preferably the- beans are roasted in a well 

known manner to f orm the roasted beans.  

The present invention wI now be described, by way of non-litng example only, with 

reference to the accompanying drawings as briefly described below 

Figure I is a schematic side view of a system or dosing and grining cotffe beans 

25 and for preparing coffee beverages therewith; 

Figure 2A shows in crossseetion a first embodiment of a coffee bean packaging 

cartridge in its not yet activated position;
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Figure 2B shows the coffee bean cartridge of Figure 2A in its activated position; 

Figure 2C shows the component of the coffee bean cartridge of 20 Figures 2A and 

2B in half and in an exploded arrangement, 

Figure 2D is a perspective view of the coffee bean cartridge of the first embodiment 

5 in a condition prior to use; 

Figure 3A is a cross-section of a second embodiment of the coffee bean packaging 

cartridge in its condition prior to use; 

Figure 3B is a cross-section similar to Figure 3A, but with the coffee bean cartridge 

having been activated for use; 

10 Figure 3C shows the component of the coffee bean cartridge of Figures 3A and 3B 

in half and in an exploded arrangement; 

Figure 3D is a perspective view of the second embodiment in a 30 condition ready 

for use;
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Figure 4A is a cross-section through a third embodiment of coffee 

bean packaging cartridge in a condition prior to use; 

Figure 4B is a cross-section similar to Figure 4A but with the bean 

cartridge activated for use; 

5 Figure 4C is an exploded view of the components of the third 

embodiment of the bean cartridge, shown in half; 

Figure 4D is a perspective view of the third embodiment of the bean 

cartridge in its assembled form; 

Figure 5A is a cross-section showing a fourth embodiment of the 

10 coffee bean packaging cartridge in its closed position prior to use; 

Figure 5B is a cross-section similar to Figure 5A but with the bean 

cartridge in an opened condition ready for use; 

Figure 5C is a first perspective exploded view of the fourth 

embodiment of the bean cartridge showing the parts in an inversed 

15 arrangement; 

Figure 5D is a second perspective exploded view of the fourth 

embodiment in an arrangement normal to the position of use; 

Figure 5E is a bottom view of the fourth embodiment of the bean 

cartridge with its sealing membrane removed; 

20 Figure 5F is a partially cross-sectioned perspective view of a 

modified closure member for use with the fourth embodiment of bean 

cartridge; 

Figure 6 shows components of a dosing device for metering coffee 

beans discharged from the packaging cartridge; 

25 Figure 7 is a schematic representation of a first modification of a 

metering principle suitable for use in a coffee bean dosing device; 

Figure 8 is a schematic representation of a second modification of a 

metering principle for use in a coffee bean dosing device; 

Figure 9 is a schematic representation of a third principle of 

30 metering for use in a coffee bean dosing device;
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Figure 10 is a schematic representation of a fourth metering principle for use in a 

coffee bean dosing device; 

Figure 11 a portion of a special embodiment of the system according to figure 1; and 

Figure 12 in cross section shows an alternative form of conveyor means for use with 

5 embodiments of the invention; 

Figure 13 is a plan view of a portion of the conveyor means of Figure 12; 

Figure 14 is a cross section through another cartridge employing yet another form of 

conveyor means; 

Figure 15 is an isometric view of a flexible valve for use in the embodiment of Figure 

10 14; 

Figure 16 is a variation on the embodiment of Figure 14 using an additional 

synchronizing means in the coffee brewing appliance; 

Figure 17A in cross section shows a further embodiment of conveyor means as part of 

a cartridge; 

15 Figure 17B is an isometric ghost view of the cartridge of Figure 17A; 

Figure 18A is a cross sectional view through another conveyor means in a first 

position; 

Figure 18B is an isometric view of the conveyor means of Figure 18A in the first 

position; 

20 Figure 1 SC is a cross sectional view of the conveyor means of Figure 18A in a second 

position; 

Figure 18D is an isometric view of the conveyor means of Figure 18A 25 in the second 

position; 

Figure 19A in cross section shows another alternative form of conveyor means in a 

25 first position; 

Figure 19B shows the alternative form of conveyor means of Figure 19A in a second 

position;
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Figure 20 partly in cross section shows a variation of the cartridge in combination with 

a volumetric dosing chamber of an appliance; 

Figure 21 is an isometric exploded view of an alternative form of conveyor disc 

together with a drive shaft coupling end; 

5 Figure 22 is an exploded isometric view of a further embodiment of a coffee bean 

packaging cartridge; 

Figure 23A is a detailed exploded isometric view of the bottom part of the packaging 

cartridge of Figure 22; 

Figure 23B is a detailed exploded view of the bottom part of Figure 23A as seen in an 

10 opposite direction; 

Figure 24 is a cross-sectional detail of the assembled bottom part; 

Figure 25 is a bottom perspective detail of the bottom part of Figure 23B with a 

delatching protrusion of the appliance; and 

Figure 26 shows a somewhat modified bottom part.  

15 In Figure 1 a system I for preparing coffee beverages is shown. The system I includes 

a coffee brewing apparatus 2 and a coffee bean packaging cartridge 3. Connecting means 4 are 

provided for removably connecting the coffee bean packaging cartridge 3 to the coffee 

brewing apparatus 2. The coffee bean packaging cartridge 3 defines an inner space for 

containing coffee beans. These coffee beans are roasted and include generally roasted half 

20 beans. Preferably the coffee beans packaging cartridge 3 is closed airtight and/or tinder 

vacuum before it is placed on the coffee brewing apparatus 2. Also the coffee bean packaging 

cartridge 3 can be in the form of a disposable packaging, so that it can be thrown away after it 

has been emptied.  

The connecting means 4 forms an interface between coffee bean packaging cartridge 3 

25 and a coffee bean inlet 5 of the coffee brewing apparatus 2. As will be discussed later such 

connection means may comprise a bayonet connecting members of the cartridge cooperating 

with corresponding members of the
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coffee brewing machine. Both machine and cartridge comprise (part of) the 

connection means in that example.  

A coffee bean exit opening 11 of the coffee bean packaging 3 is in 

register with a movable closing means 12A in the coffee bean inlet 5 of coffee 

5 brewing apparatus 2. The closing means 12A may for example be operated by 

an electromagnetic closing mechanism 12B. The electromagnetic closing 

mechanism 12B is controlled by a control device unit 13A. The control device 

unit 13A can be activated and/or adjusted by an actuation control element 13B.  

The system is further provided with a dosing device 23 for transporting a 

10 predetermined amount of coffee beans from the cartridge 3 into the coffee 

brewing apparatus 2. The coffee beans leave the cartridge via the exit opening 

11 and enter the coffee brewing apparatus via the coffee bean inlet 5. This 

dosing device 23 may be part of the coffee brewing apparatus 2 or part of the 

cartridge 3. It may also be that the dosing device is formed in combination by a 

15 portion of the coffee brewing apparatus 2 and a portion of the cartridge 3.  

Therefore in figure 1 the dosing device is schematically shown by means of 

dotted lines. The coffee brewing apparatus 3 is further provided with a 

grinding mechanism 6 for grinding coffee beans which are transported from 

the cartridge 3 into the coffee brewing apparatus 2. A coffee bean transport 

20 path 25 extends between the coffee bean inlet 5 and an coffee bean supply 

opening 29 of the grinder mechanism 6. The grinding mechanism 6 supplies 

ground coffee to a coffee brewing device 7. A ground coffee transport path 27 

extends between a ground coffee exit opening 30 of the grinding mechanism 6 

and the coffee beverage brewing device 7. The coffee brewing device 7 is 

25 arranged to receive a supply of water to extract a coffee beverage from the 

ground coffee. The coffee beverage is discharged from a coffee beverage exit 8 

from the coffee brewing apparatus into a cup 9 or like household receptacle. A 

water supply 10 can be arranged to supply water to the coffee brewing device 7 

under pressure for espresso type coffee beverages or may provide a drip feed to 

30 the extraction system formed by coffee brewing device 7.
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In this example the cartridge may be provided with a coupling means 171 

adapted for drivingly coupling a conveyor means of the cartridge to rotating 

motive means 40 of the coffee brewing apparatus. Possible embodiments of the 

5 conveyor means will be discussed on the bases of figures 2-5. The conveyor 

means 169 (schematically shown in figure 1) are adapted to be rotatably driven 

exteriorly of the cartridge for transporting the coffee beans towards the coffee 

bean exit opening 11 of the cartridge 3. The conveyor means thus forms part of 

the dosing device 23.  

10 In this example the coupling means 171 comprises a driving hub 171 

being attached to the bean conveyor means 169 and extending through a 

central opening 173 in the bottom 151 of the cartridge 3. The driving hub 171 

can be coupled to and rotated by a drive shaft 172 extending from or into the 

beverage system 1 and which can be rotated by means of motive means 40 as 

15 shown in figure 1 

In this embodiment the control device unit 13A is connected to a 

second sensor 21 acting as a detection means for detecting an identification 

element 22 such as a barcode or a RFID label of the coffee bean packaging 

cartridge 3. Thereby the control device unit 13A cannot only detect the 

20 presence or removal of the coffee bean cartridge 3, but also receive information 

about its contents and/or a identifier which identifies the cartridge 3.  

Preferably the control unit 13A controls the grinder mechanism 6, the coffee 

brewing device 7, the water supply means 10, closing mechanism 12B and/or 

the dosing device 23 in dependence on the identifier was is read by means of 

25 the second sensor 21.  

The control unit 13A is thus further arranged to control the grinding 

mechanism 6 and the water supply to the coffee brewing device 7. It thus 

becomes possible for the control device unit 13A to adjust the grinding and 

brewing process in accordance with the particular coffee bean product offered
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by the cartridge 3. Such information can be supplied to the control unit 13A by 

the identification element 22.  

Referring to Figure 2A to 2D there is shown a first embodiment of 

coffee bean cartridge 103. The coffee bean cartridge 103 includes a bottle-like 

5 container 131 and a closure member 133. The closure member 133 is provided 

with an exit opening defining a coffee bean outlet 111 for cooperation with a 

beverage system, such as disclosed in reference to Figure 1. The container 131 

defines an interior volume 135 and a neck portion 137 bounding a neck 

opening 139 to the container 131. The neck portion 137 includes a cylindrical 

10 inner sleeve 141 and a cylindrical outer sleeve 143, defining an annular groove 

145 there between. The outer cylindrical sleeve 143 is provided with an outer 

male screw thread 147. Between the outer cylindrical sleeve 143 and the major 

portion of the container 131 there is provided a radially extending annular 

ridge 149.  

15 The closure member 133 includes a substantially planar bottom 151 

and a circumferential outer wall 153. The circumferential outer wall 153 is 

provided with a circumferential tear strip 155 that is connected to the outer 

wall 153 by a circumferential line of weakening 157. The tear strip 155 is 

further provided with a pull tab 159 that can be manually gripped.  

20 The closure member 133 further includes a first cylindrical inner 

wall 161 and a second inner cylindrical wall 163 concentrically between the 

inner cylindrical wall 161 and the circumferential outer wall 153. The second 

inner cylindrical wall 163 is slightly lower than the circumferential outer wall 

153, but higher than the first inner cylindrical wall 161. As best seen in Figure 

25 2C, the second inner cylindrical wall 163 has a female screw thread 165 on an 

inner surface thereof adapted to cooperate with the male screw thread 147 of 

the container neck portion 137. The first inner cylindrical wall 161 is provided 

with a perimeter aperture 167 in its inner surface that is in communication 

with the coffee bean outlet 111. The perimeter aperture 167 is in 

30 communication with the coffee bean outlet 111 by a cavity that is radially
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outwardly offset with respect to column of coffee beans above the bottom 151 of 

the cartridge. This arrangement prevents the coffee beans from finding their 

way to the bean outlet 111 in an uncontrolled manner.  

Within a chamber defined by the bottom 151 of the closure member 

5 133 and the first inner cylindrical wall 161, a bean conveyor means embodied 

as a conveyor disc 169 is rotatably arranged. The cartridge is provided with a 

coupling means 171 adapted for drivingly coupling the conveyor means 169 to 

rotating motive means 40 of the coffee brewing apparatus. In this example the 

coupling means comprises a driving hub 171 being attached to the bean 

10 conveyor disc and extending through a central opening 173 in the bottom 151.  

The driving hub 171 can be coupled to and rotated by a drive shaft 172 

extending from the beverage system 1 of Figure 1 and which can be rotated by 

means of the motive means 40 as shown in figure 1. While such drive shafts 

and their connections are well known to the skilled person, no further 

15 explanation is deemed necessary. The conveyor disc 169 is further provided 

with a closing flap 175 on its outer periphery for closing the perimeter 

aperture 167 in at least one rotational position. The closing flap 175 embodies 

relatively movable closing means. The driving hub 171 may further be 

provided with an axially and upwardly extending piercing pin 177. Further the 

20 conveyor disc may be given a upwardly convex shape to assist in conveying the 

coffee beans towards the periphery of the conveyor disc. Such a shape, 

however, is optional and other suitable forms are conceivable as well. For the 

closing flap 175 to close the perimeter aperture 167 it is merely necessary to 

prevent the passage of coffee beans, which may already be achieved when the 

25 perimeter aperture 167 is only partly blocked by the flap 175. However to be 

able to take the bean cartridge from the apparatus for an interval of time, it is 

preferred that the closure of the aperture 167 by the flap 175, at least to some 

extend, delays deterioration of the remaining coffee bean contents. Hence the 

flap forms part of the closing member 133 wherein the closure member has 

30 relatively movable closing means in the form of the flap for selectively opening
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and closing the exit opening by means of closing the aperture 167, wherein in 

the closed condition it is prevented that the coffee beans escape from the 

cartridge and preferably it is counteracted that content of the coffee bean in 

the form of gasses escape to surrounding air.  

5 Further, as best seen again in Figure 2C, the second inner 

cylindrical wall 163 is provided with an inner peripheral ridge 179 on its free 

end. The open end 139 of the neck portion 137 of the container 131 may be 

closed by a sealing means formed by sealing membrane 181. Further, as best 

seen in Figure 2D, the closure member 133 may be provided with radially 

10 extending bayonet elements 183, 185 for connecting it to the coffee brewing 

apparatus 2 of Figure 1. Hence the bayonet elements form part of connecting 

means for connecting the cartridge to the coffee brewing apparatus. The 

skilled person will understand that any conceivable means, other than a 

bayonet type connection (such as 183, 185), may be suitable as connecting 

15 means for connecting the cartridge 103 to a coffee brewing apparatus 2 as 

shown in Figure 1.  

Reverting now to Figures 2A and 2B there are shown two axial positions of the 

closure member 133 with respect to the container 131. In Figure 2A the 

cartridge 103 is shown in a condition in which it is supplied to a user. In this 

20 condition of purchase the interior volume 135 will be completely filled with 

roasted coffee beans of a selected variety. The properties of such a contents 

may be communicated by an identification element 22 attached to the exterior 

of cartridge 103 as described in reference to Figure 1. The neck opening 139 

will be hermetically closed by the sealing membrane 181 to protect the 

25 contents of the container 131 from deterioration by ambient air. The sealing 

membrane 181 is attached, preferably only to the outer cylindrical sleeve 143.  

When a user wants to bring the cartridge 103 into a condition of use, as shown 

in Figure 2B, the tear strip 155 should first be removed by gripping the pull 

tab 159. Through the line of weakening 157 the tear strip 155 can be 

30 completely removed from the closing member 133. This can be done with the
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cartridge 103 already connected to the coffee brewing apparatus 2. With the 

tear strip 155 removed, the container 131 can be rotated with respect to the 

closure member 133. Such rotation, i.e. in a clock wise direction, has the effect 

that the male and female screw thread 147, 165 act together to move the 

5 container 131 and closure member 132 closer together in an axial direction. By 

this axial movement the piercing pin 177 may penetrate the sealing membrane 

181 and allow it to tear across the opening 139, while the first inner cylindrical 

wall 161 pushes it into the annular groove 145 of the neck portion 137 as 

shown in Figure 2B. This movement of the sealing membrane 181 by the 

10 means for disrupting and displacing embodied by the first inner cylindrical 

wall 161 is assisted by attachment of its perimeter to only the outer cylindrical 

sleeve 143. It may further be beneficial to prepare the sealing membrane 181 

to tear open along predefined tear lines. Such predefined tear lines can be 

conveniently created by partial laser cutting of the sealing membrane foil.  

15 Removal of the sealing membrane 181 allows the coffee beans to be gravity fed 

onto the conveyor disc 169. With the cartridge 103 thus having been activated 

to the condition of use, as shown in Figure 2B, and connected to the brewing 

apparatus of Figure 1, the control unit 13A (see Figure 1) may cause rotation 

of the conveyer disc 169. During moments of rotation, when the closing flap 

20 175 does not cover the perimeter aperture 167 (see Figure 2C), coffee beans are 

conveyed radially outwardly to pass through the coffee bean outlet 111 into for 

example a metering chamber of the coffee brewing apparatus as will be 

discussed later, or directly into the grinding mechanism 6.  

In case the coffee brewing apparatus is provided with a metering 

25 chamber, such metering chamber, conveyer disc and flap in combination form a 

dosing device. The dosing device includes the metering chamber for receiving a 

portion of coffee beans corresponding to an dosed amount of coffee beans which 

is preferably necessary for preparing a single serving of coffee beverage 

wherein the system is arranged for transporting the coffee beans from the 

30 cartridge into the metering chamber. The dosing device amy further comprises
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emptying means for emptying the metering chamber.  

In case the beans are transported from the cartridge directly into the 

grinder mechanism the conveyor means and the flap of the cartridge form the 

dosing device in combination with a timer of the control unit. In that case the 

5 control unit may comprise the timer for transporting during a predetermined 

length of time coffee beans into the coffee brewing apparatus. In case the 

amount of coffee beans which are transported per second, in use, are known 

the total amount of coffee beans which is transported can be predetermined.  

Hence in such an embodiment the dosing device comprises at least one of the 

10 conveyor means and the relatively movable closing means. The control means 

comprises timing means wherein the control unit is arranged such that, in 

use, the control unit operates the motive means a predetermined length in 

time for transporting a predetermined amount of coffee beans from the 

cartridge into the coffee brewing apparatus wherein preferably the 

15 predetermined amount of coffee beans corresponds with a dosed amount of 

coffee beans for preparing a drink..  

The skilled person will readily understand that in variations of the 

brewing apparatus the metering chamber may alternatively be positioned 

downstream of the grinding mechanism 6. In the latter case, the coffee beans 

20 will directly enter the grinding mechanism from the cartridge bean outlet 111.  

It is further seen that in the activated condition shown in Figure 2B, 

the inner peripheral ridge 179 has snap-fitted behind the radially extending 

annular ridge 149 of the container neck portion 137. In this position also the 

male and female screw threads 147,165 have completely disengaged. It is 

25 thereby prevented that the container 131 and closure member 133 are 

accidentally moved back to the position of Figure 2A. There is thereby also a 

clear distinction between cartridges that are still fresh and unused, as opposed 

to cartridges that have been activated for use on a coffee brewing apparatus.  

Figures 2A-2D thus show a first embodiment of coffee bean packaging, with a 

30 closure cap 133, provided with conveyor disc 169, and a sealing membrane 181
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directly on the bottle-like container 131. Upon removal of a tamper evident 

tear strip 155, with the cartridge 103 already connected to the system, the 

packaging cartridge can be manually activated by rotation (180 degrees). The 

seal, which can be a laser pre-cut foil, tears open in a controlled manner when 

5 activating and is pushed out of the way into a groove 145 in a ring of the 

bottle. At the end of its movement an inner ring 163 of the closure cap 133 

snaps over a thick edge, formed by annular ridge 149, of the bottle, and can no 

longer be removed therefrom because the screw threads 147, 165 have 

disengaged. Reverse unscrewing is thereby inhibited.  

10 Figures 3A to 3D show a second embodiment of a coffee bean 

cartridge 203 that again includes a container 231 and a closure member 233.  

The closure member 233 has an annular bottom 251, provided with a bean 

outlet 211. The annular bottom 251 defines a central bore 254 for the 

accommodation of a relatively movable auxiliary closure member 256. The 

15 bottle-like container 231 defines an interior volume 235 and a neck portion 237 

defining an opening 239 on one end of the container 231. Similar to the first 

embodiment, the neck portion 237 is composed of concentrically arranged inner 

and outer cylindrical sleeves 241, 243 to define annular groove 245 there 

between. As the open end 239 of the container 231 is again sealed by a sealing 

20 membrane 281, the annular groove 245 is again serving to collect the sealing 

membrane 281 upon its removal from the opening 239. Again the sealing 

membrane 281 is preferably attached with its outer periphery to only the outer 

cylindrical sleeve 243.  

The closure member 233 is further provided with a first inner 

25 cylindrical wall 261 and a second inner cylindrical wall 263. The second inner 

cylindrical wall has an inner peripheral ridge 279 at its upper free end. The 

closure member 233 is connected to the container 231 by the inner peripheral 

ridge 279 snap-fitting onto a radially extending annular ridge 249 on the neck 

portion 237 of container 231. The snap-fit connection is such that it cannot be 

30 easily disconnected and thereby prevents the closure member 233 to be
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accidentally removed from the container 231. Further, the closure member 233 

includes within its central bore 254 a perimeter aperture 267 in its first inner 

cylindrical wall 261 giving radial access to a cavity in communication with the 

axially arranged coffee bean outlet 211. Again the cavity between the radial 

5 perimeter perimeter aperture 267 and the axial bean outlet 211 is offset with 

respect to the column of coffee beans, or particles, within the cartridge 203 to 

allow control over the beans, or particles, that find their way to the outlet 211.  

On its inner cylindrical wall 263 the closure member 233 also is provided with 

female screw thread formations 265 to cooperate with male screw thread 

10 formations 247 on an annular outer wall 262 on the auxiliary closure member 

256. The auxiliary closure member is generally formed as a cup-like element 

having a bean conveyor means in the form of conveyor disc 269 at its bottom 

and a cylindrical perimeter wall 264. The cylindrical perimeter wall 264 

carries the annular outer wall 262, so as to form an upwardly open perimeter 

15 groove 266 for a purpose to be described later. The auxiliary closure member 

256 is further provided with a driving hub 271 for coupling with a drive shaft 

of a beverage preparing apparatus and forming coupling means (not shown, 

but conventional). The driving hub 271 can also be provided with a piercing 

pin to engage and puncture the sealing membrane 281. The cylindrical 

20 perimeter wall 264 of the auxiliary closure member 256 is further provided 

with a number, like three of four, perimeter windows 274A, 274B, 274C, 

adapted to align with the perimeter aperture 267. The perimeter windows 

274A, 274B, 274C are spaced from one another by interrupting wall sections, 

which thereby represent the movable closing means.  

25 In use, the cartridge 203 will be provided to the end user in a 

condition illustrated in Figure 3A, with the sealing membrane 281 fully intact 

and protecting the contents in the interior volume 235. The auxiliary closure 

member 256 is partially projecting from the opening 254 in bottom 251. To 

activate the cartridge 203 for use it is simply connected to the coffee brewing 

30 apparatus 2 (Figure 1) by connecting means configured as bayonet elements
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283, 285 projecting laterally from the closure member 233. The driving hub 

271 will engage a resiliently mounted drive shaft in the apparatus and will 

push this resiliently into a retracted position. Upon operation of the brewing 

apparatus 2 through actuating element 13B (see Figure 1) the drive shaft (not 

5 shown, but conventional) will rotate the auxiliary closure member 256 which 

will thereby move upwardly by the male and female screw thread formations 

247, 265 to the position shown in Figure 3B. The drive shaft (not shown) will 

be resiliently biased to follow the driving hub 271 and remain in engagement 

therewith. When the auxiliary closure member 256 has reached its uppermost 

10 position as shown in Figure 3B the screw thread formations 247, 265 will have 

disengaged and not allow reverse movement of the auxiliary closure member 

256 to the position of Figure 3A. During movement of the auxiliary closure 

member 256 from the inactive position of Figure 3A to the activated position of 

Figure 3, the piercing pin 277 and the perimeter wall 264 of the auxiliary 

15 member 256 has pushed the sealing membrane 281 aside into the annular 

groove 254 provided in the neck portion 237 of the container 231. The piercing 

pin 277 and the perimeter wall 264 thereby form a means for disrupting and 

displacing the sealing element. By gravity the coffee beans can now be fed on 

to the conveyor disc 269 and be conveyed to the perimeter aperture through 

20 any one of perimeter windows 274 A, B or C, as these align during rotation.  

Once the dosing device 23 and/or the control unit 13A (of Figure 1) has 

determined that dosing is sufficient, the rotation of the auxiliary member 256 

and thereby its conveyor disc 269 will be interrupted. Thereby a means to 

interrupt the supply of beans is provided. The operating mechanism of the 

25 brewing apparatus 2 (Figurel) ensures that rotation of the auxiliary member 

256 is always with a section of the perimeter wall 264 between two adjacent 

ones of the perimeter windows 274A, B, C in overlap with the perimeter 

aperture 267. Not only does this prevent any further transport of coffee beans 

through the coffee bean outlet 211, but it also protects the contents of the 

30 container 231 from contact with the ambient environment. It is conceivable
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and preferred that the cartridge 203 in its activated condition of Figure 3B can 

be safely removed from the brewing apparatus. This may be desirable to allow 

intermediate use of a cartridge with a different quality of variety of coffee 

beans, to enable variation of the brewed beverage.  

5 One noticeable difference of the coffee bean packaging cartridge 

according to the second embodiment, with that of the first embodiment, is that 

its conveyor disc is integral with a part of the closure member. Conceivably in 

another variation the entire bean packaging cartridge could rotate together 

with the conveyor disc.  

10 A third embodiment of a coffee bean packaging cartridge 303 is 

shown in Figures 4A to 4D. The coffee bean cartridge 303 again includes a 

bottle-like container 331 and a closure member 333. The closure member 333 

at a bottom 351 thereof is provided with a coffee bean outlet 311, for 

cooperation with the brewing apparatus 2, shown in Figure 1. The container 

15 defines an interior volume 335 which will be filled with coffee beans (not 

shown but conventional). The container 331 is further provided with a neck 

portion 337 defining a neck opening 339. The neck opening 339 defines an open 

end of the container 331 and is bounded by an inner cylindrical sleeve 341 and 

a concentrically arranged outer cylindrical sleeve 343. Formed between the 

20 inner and outer cylindrical sleeves 341, 343 is again an annular groove 345. As 

such, the container 331 of the third embodiment 303 is substantially similar to 

the containers of the first and second embodiments, without being strictly 

identical.  

The neck portion 337 is provided with a radially extending annular 

25 ridge 350 extending from the outer cylindrical sleeve 143 at a location adjacent 

its free end.  

The closure member 333 includes a circumferential outer wall 353 

which projects axially from its bottom 352. Also projecting axially from the 

bottom 351 is a first inner cylindrical wall 361 and a second inner cylindrical 

30 wall 363 concentrically between the first inner cylindrical wall 361 and the
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circumferential outer wall 353. The second inner cylindrical wall 363 is 

provided with an inwardly projecting peripheral ridge 379 for snap-fittingly 

engaging the radially extending annular ridge 350 to attach the closure 

member 333 to the container 331.  

5 Rotatably received on the bottom 351 is a bean conveyor disc 369 

that has a driving hub 371 that can be drivingly engaged through central 

opening 373 in the bottom 351. The rotatable bean conveyor disc 369 includes 

an upstanding closing flap 375 for closing a perimeter aperture 367 in the first 

cylindrical inner wall 361. The perimeter aperture 367 communicates with the 

10 bean outlet 311 via a cavity that is offset with respect to column of coffee beans 

within the interior volume 335, for a purpose already explained. The closing 

flap 375 functions as the movable closing means. As seen in Figure 4C the 

conveyor disc 369 may be provided, as part of the conveyor means and guiding 

means, with a number of radially extending ridges in addition to an upwardly 

15 convex shape. These features, which are optional, may be employed to assist 

conveyance of the coffee beans towards the periphery of the conveyor disc 369 

by forming an agitating and guiding means for the coffee beans. In an 

alternative arrangement the rotatable bean conveyor may be formed by a 

paddle wheel with radially extending paddles or vanes. To prevent bean 

20 jamming it may be advantageous not to have these paddles or vanes extend 

the entire radial distance to the perimeter edge of the paddle wheel or 

impeller. Alternatively or additionally the vanes may be formed in a flexible 

material. More in particular the entire impeller may be made from an elastic 

material, in particular in a plastic material having an E-modulus in the range 

25 of 150 to 1200 N/mm2 , more in particular 175 to 800 N/mm 2, and preferably 

between 175 and 300 N/mm 2 . Further it is possible to vary the number of 

vanes in relation to the area of the perimeter aperture to block the escape of 

beans with the impeller at rest.  

Surrounding the bean conveyor disc 369, coextensive with the first 

30 cylindrical inner wall 361, is a movable sleeve 346. The movable sleeve is
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provided on its exterior with a male screw thread 347, which engages a female 

screw thread formation on an interior surface of the first cylindrical inner wall 

361. The movable sleeve 346 is further provided with inwardly projecting 

notches, which each engage one of the opposite upstanding sides of closing flap 

5 375.  

In operation, the bean cartridge 303 will be connected to a coffee 

brewing machine (such as apparatus 2 by connecting means 4 as shown in 

Figure 1) by means of bayonet formation 383, 385. To activate the cartridge 

the coffee brewing machine initiates a control signal to drive the driving hub 

10 371 and thereby the conveyor disc 369 and upstanding closing flap 375. The 

closing flap 375 will thereby engage a relevant one of the notches 348 to move 

the movable sleeve 346 along the engaged screw thread formations 347, 365 in 

an upward direction towards a sealing membrane 381 that is attached with its 

periphery to the outer cylindrical sleeve 343 of container 331 and thereby 

15 forming the sealing means. This movement will rupture the sealing membrane 

381 and push it into the annular groove 345. Thereby the movable sleeve 346 

forms a means for disrupting and displacing the sealing element. In particular 

the sealing membrane 381 may have been prepared to tear open along 

predefined weakened lines. Once the upward movement of the movable sleeve 

20 346 is completed the notch 348 engaged by the closing flap will disengage 

therefrom as best shown in Figure 4B. It will be clear to the skilled person that 

for activating the cartridge 303 it will only be necessary to provide a single 

notch 348 on the inner circumference of movable sleeve 346. In this third 

embodiment the second notch engaging a trailing vertical edge of closing flap 

25 375 is merely provided for ease of assembling.  

The second and third embodiments as described above can both be 

automatically activated by a driving means in of the system. Continued 

rotation of the driving hub will start conveyance of the coffee beans once the 

sealing membrane has been moved out of the way of the container opening.
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Figure 5A to 5E show a fourth embodiment of coffee bean packaging 

container 403. Packaging cartridge 403 includes a bottle-like container 431 

defines an interior volume 435, and has a neck portion 437 and an outer collar 

442. Received within an open end 439 defined by the outer collar 442 is a 

5 closure member 433, which preferably is non-detachably attached to the 

container 431. The outer circumference of the outer collar 442 may be provided 

with bayonet formations 483, 485 or other suitable connecting means for 

connection to a coffee brewing apparatus such as apparatus 2 and connecting 

means 4 of Figure 1.  

10 The closure member 433 fits snugly into the open end 439 as defined 

by the neck 437 and outer collar 442 of the container 431 and may be attached 

by adhesive or weld bonding. An axial outer edge of the closure member 433 is 

slightly recessed from the outer axial edge of the outer collar 442 as shown in 

Figures 5A and 5B. The closure member 433 also has a bottom 451 with a 

15 coffee bean outlet 411. As best seen in Figures 5C and 5D, the closure member 

433 defines a central cavity wall 462 with a perimeter aperture 467. The 

perimeter aperture communicates with the coffee bean outlet 411 via a cavity 

that is again radially offset from the column of coffee beans held in the interior 

volume 435. Received in a central cavity defined by cavity wall 462 and bottom 

20 451 is a rotatable bean conveyor disc 469. Axially extending from the conveyor 

disc 469 is a closing flap 475 configured to form a movable closing means for 

the perimeter aperture 467. The bean conveyor disc has a driving hub 471 

protruding through a central opening 473 in the bottom 451. It will be clear to 

the skilled person that conceivably the closure member (433) of this 

25 embodiment may also be designed to engage the outside of the container (431), 

in a similar fashion as in the previously described embodiments. In such an 

alternative arrangement the bayonet formations (483, 485) will be part of the 

closure member (433) rather than the container (431).  

To protect the bean contents of cartridge 403, prior to its activation 

30 for use is a coffee brewing machine, a sealing membrane 481 is hermetically
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attached to the axial free edge of the outer collar 442. In the fourth 

embodiment the sealing membrane 481, forming the sealing means, is not 

automatically removed by the coffee brewing machine but will be removed by 

the user. For this purpose a manual pull tab 482 may be provided as a 

5 configuration of the means for disrupting and displacing the sealing element.  

The arrangement of the bayonet formations 483, 485 on the exterior of the 

container 431 with the closure member 433 recessed in its open end allows the 

barrier foil or sealing membrane 481 to be sealingly attached to the outer edge 

of the container 431. Thereby the sealing barrier 481 also covers the joint 

10 between the container 431 and the closure member 433. The sealing 

membrane or barrier foil 481 can keep the bean contents fresh and protected 

from ambient air during shipping and stock keeping prior to the cartridge 

being put to use. However freshly roasted coffee beans may still emanate 

gases, such as CO 2 . To enable roasted beans to be freshly packed the sealing 

15 membrane, or barrier foil such as 481, may additionally be provided with a 

one-way pressure relief venting valve (not shown in the drawing, but 

conventional).  

In operation the cartridge 403 of the fourth embodiment, after 

manual removal of its sealing membrane 481 can be coupled to the brewing 

20 machine 2 of Figure 1 by the bayonet formations 483, 485 or like suitable 

connecting means. The operation of conveying coffee beans into the coffee 

brewing apparatus 2 is similar to the other embodiments. Once the brewing 

apparatus is activated to produce a coffee brew the control unit 13A initiates 

rotation of the conveyor disc 469 and the closing flap 475 will rotate away from 

25 the perimeter aperture 467. The rotation of conveyor disc 469 will be 

continuous and the closing flap 475 will only line up with the perimeter 

aperture 467 once per revolution. During the time that closing flap 475 is not 

aligned with the perimeter aperture 467, coffee beans may exit towards the 

coffee bean outlet 411 and into the grinding or metering unit of the brewing 

30 machine. As soon as the required amount of coffee beans to be ground is
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withdrawn from cartridge 403, the bean conveyor disc 469 will stop its rotation 

in the exact position that the closing flap 475 aligns with the perimeter 

aperture 467. A means to interrupt the supply of beans is thereby provided.  

Preferably the rotative power and the sturdiness of the components comprising 

5 the closing flap 475 and the perimeter aperture 467 is such that any coffee 

beans that may be in the way of closing are cut or crushed, so that these do not 

present an obstacle to the closing of perimeter aperture 467.  

Figure 5F shows a modified alternative closure member for use with 

the bean cartridge of Figures 5A to 5D. Closure member 433A of Figure 5F is 

10 adapted to be non-detachably attached to the open end of the container 431 of 

Figures 5A-D. The axial outer edge of the closure member 433A may thereby 

again be slightly recessed from the outer axial edge of the outer collar of the 

container 431 as shown in Figures 5A and 5B to allow a sealing membrane 

only to be attached to the axial free edge of the outer collar of the container.  

15 The closure member 433A also is provided with a bottom 451A through which 

a coffee bean outlet 41 1A extends. The closure member 433A defines a central 

cavity wall 462A with a perimeter aperture communicating with the coffee 

bean outlet 411A. Accomodated in the central cavity defined by cavity wall 

462A and the bottom 451A is a rotatable bean conveyor disc 469A. guiding 

20 means include a plurality of generally radially extending alternating ridges 

and grooves on an upper surface of the conveyor disc 469A that in use 

confronts the interior of container 431. The plurality of generally radially 

extending alternating ridges and grooves of the conveyor disc 469A assist in 

transporting the coffee beans towards the periphery thereof, by forming an 

25 agitating and guiding means for the coffee beans. Alternatively a flat upper 

surface on the conveyor disc 469A may be used when it is rotated at a higher 

speed. In addition the guiding means of the embodiment of Figure 5F includes 

a stationary guide arm 491 overlying a portion of the upper surface of the 

conveyor disc 469A to guide coffee beans from the conveyor disc 469A along a 

30 generally radially extending guide surface 493 toward the exit opening 41 1A.
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In reference to Figures 6 to 10 several metering devices will now be 

described that are suitable for use in conjunction with the coffee bean 

cartridges previously described.  

In Figure 6 some principal components of a dosing unit 523, 

5 embodying the means for dosing coffee beans, are shown. The dosing unit 523 

forms part of the coffee apparatus as shown in figure 1 and is positioned 

within the coffee beans transport path 25. A explained above, the conveyor 

means of the cartridge also forms part of the dosing device in this embodiment.  

Hence the dosing unit 523 of the coffee brewing apparatus 2 and the conveyor 

10 means of the cartridge 3 in combination form part of the dosing device 23 of 

the system shown in figure 1. A machine interface 525 has a cavity 527 and 

bayonet formations 529, 530 to cooperate with bayonet formation such as 

provided on the bean cartridges previously described. Protruding from a 

bottom of cavity 527 is a rotatable drive shaft 531 for drivingly engaging a 

15 driving hub of a conveyor disc of the described cartridges. Also provided in the 

bottom of cavity 527 is a metering entrance 533, with line up when connected 

to the machine interface 525.  

The metering entrance 533 gives access to a metering chamber, also 

be referred to as dosing chamber 535. The dosing chamber 535 at a lower end 

20 thereof is provided with a movable release lid 537 as a configuration of an 

emptying means. In the example illustrated the movable release lid 537 is a 

slidable gate, but it may conceivably also be in the form of a rotatable shutter 

of like. The release lid 537 may be automatically operated to move in either of 

two opposite directions as indicated by double headed arrow Al.  

25 The metering chamber, when having a transparent or translucent 

outer wall as shown in Figure 6, may be governed by optical sensor detection 

means 539, also referred to as a first sensor or first sensor means, such as a 

cooperating light emitting diode (LED) and an infrared (IR) sensor. The optical 

sensor detection means may be carried on a preferably adjustable detection 

30 carrier 541. The detection carrier 541 may have means for its vertical
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positioning along the height of dosing chamber 535, in accordance with the 

double headed arrow A2.  

It is further seen in Figure 6 that a drive motor 543 (motive means 40 of 

figure 1) may be directly attached tot the underside of the machine interface 

5 525 to drive the rotatable drive shaft 531 (shaft 172 of figure 1). Electrical 

cables 545 are provided to feed motor 543. Drive motor 543 generally embodies 

the driving or motive means of the system of figure 1. The electrical cables 545 

may be fed with electrical energy under control of the control unit of the 

system. The control unit of the system may act in response to the first sensor.  

10 In operation, coffee beans will be discharged via the metering entrance 533 

into the dosing chamber 535, by action of the drive shaft 531 driving the bean 

conveyor disc of any one of the previously described bean packaging cartridges.  

The sensor detection means 539 in advance will have been positioned at the 

proper height of the dosing chamber 535, so that the sensor detection means 

15 539 will detect the volume in coffee beans that corresponds to the proper 

dosage. When interruption of the IR-beam of the optical sensor detection 

means 539 exceeds a period of time longer than a predetermined time interval 

this means that the beans permanently block the IR-beam and that thus the 

level of beans in the chamber has reached the height of the first sensor. In that 

20 case this event is communicated to the control unit. The control unit will 

control the motive means of the coffee apparatus such that conveyor means 

stop transporting beans form the cartridge into the metering chamber. Also 

the control unit will operate the motive means such that the drive shaft 531 

will return the conveyor disc in the cartridge into a position where it closes the 

25 communication with its coffee bean outlet. The movable release lid 537, which 

has kept close the bottom of the metering chamber 535 can now be commanded 

by control unit 13A (Figure 1) to discharge the exact dosing to coffee grinder 

mechanism 6, wherein the system is provided with a first sensor for measuring 

the amount of coffee beans that are transported from the cartridge into the 

30 coffee brewing apparatus for preparing coffee. It further holds that the first
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sensor 539 is connected to the control unit 13A wherein the control unit 13A is 

arranged is arranged to control the motive means 40 to stop upon detection by 

means of the first sensor of a predetermined amount of coffee beans being 

transported from the cartridge into the coffee brewing apparatus wherein 

5 preferably the predetermined amount of coffee beans corresponds with a dosed 

amount of coffee beans for preparing a drink. and wherein the control unit is 

arranged to control the relatively movable closing means (for example the flap 

375) to close the exit opening of the cartridge upon detection by means of the 

first sensor of a predetermined amount of coffee beans being transported from 

10 the cartridge into the coffee brewing apparatus wherein preferably the 

predetermined amount of coffee beans corresponds with a dosed amount of 

coffee beans for preparing a drink.  

It holds that the first sensor means is arranged to detect coffee 

beans in a selected portion of the metering chamber (in this case the portion of 

15 the metering chamber located at the height of the first sensor) wherein the 

system is arranged to select a portion of the metering chamber wherein coffee 

beans will be detected by the first sensor means to select an corresponding 

amount of coffee beans in the metering chamber that will be detected by the 

first sensor means.  

20 Instead of adapting the distance between the first sensor 539 and a 

bottom of the metering chamber as discussed above, the metering chamber 

535 itself may be varied in volume, such as by telescoping wall sections. Such 

an arrangement may also be used to eliminate the sensor means 539 and 

obtain dosing by simply limiting the volume that can be contained in the 

25 metering chamber. In this example emptying means include a removable 

arranged bottom of the metering chamber. Alternatively the emptying means 

include tipping means for tipping the metering chamber. The emptying means 

are adapted to be controlled by the control unit 13A. In this example it thus 

holds that the first sensor means generates a signal when a predetermined 

30 amount of coffee beans are detected that corresponds to a certain level in the
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metering chamber wherein preferably the predetermined amount of coffee 

beans corresponds with the dosed amount of coffee beans.  

Figure 7 illustrates a slightly modified metering mechanism for 

incorporation in the dosing device 523 of Figure 6. A chute 651 is employed to 

5 lead coffee beans 653 from the dosing entrance (shown as 533 in Figure 6) to 

the metering chamber 635. Traversing the translucent or transparent 

metering chamber 635 is again a horizontal beam IR optical detection system 

comprising a horizontal LED-beam generator 655 and an IR detection sensor.  

657. By cable 659 the IR sensor 657 can be connected to a control unit (such as 

10 control device 13A of Figure 1). The metering mechanism of Figure 7 is 

additionally provided with a further substantially vertically directed optical IR 

detection system comprising a vertical LED-beam generator 661.  

Interruption of the horizontal IR-beam between LED 655 and sensor 

657 may happen repeatedly when individual coffee beans interrupt the beam 

15 when falling into the metering chamber 635. The control unit therefore only 

generates a metering chamber full signal, when the interruption of the 

horizontal beam exceeds a predetermined period of time. As a double check for 

the horizontal optical detection system the vertical optical detection system is 

provided. The beam generated by LED-beam generator 661 is slightly slanted 

20 with respect to the vertical direction and an JR detection sensor 663 is 

positioned to detect a reflection of the IR beam only when it coincides with the 

metering level defined by the horizontal optical detection system. Alternatively 

the IR detection sensor 663 may detect a reflection of the IR beam, generated 

by the LED-beam generator 661, over a wider angle and register the time 

25 necessary for the reflection. The delay of the reflection will become shorter as 

the metering chamber 635 fills. Via a cable 665 this reference signal can be 

communicated to the control unit for comparison with the signal received from 

the horizontal sensor 657.  

A bottom end of the metering chamber 635 is again provided with 

30 emptying means in the form of a movable release lid 637 which can be
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electrically operated through a cable connection 667 with the control unit (13A 

in Figure 1) for sliding or rotating movement in accordance with bi-directional 

arrow A3.  

In Figure 8 a further modification of metering mechanism is shown 

5 that is also suitable for incorporation in the dosing device 523 of Figure 6. A 

chute 751 for coffee beans 753 coming from a dosing entrance (shown as 533 in 

Figure 6), is translucent or transparent to IR-light. An IR-beam generator 761, 

of the LED-type, communicates through chute 751 with an IR detection sensor 

763 to count coffee beans 753 interruption the IR-beam. A cable 765 can 

10 communicate these interruptions to a control unit, such as 13A in Figure 1, to 

count the amount of coffee beans.  

Once the predetermined number of beans 753 for one dosage has 

been counted the control unit 13A (Figure 1) will control the drive motor 543 

(Figure 6) to return to its stop position and thereby no further beans 753 will 

15 enter the chute 751 and metering chamber 735. At the same time emptying 

means embodied as a movable release lid 737 may be operated through 

electrical lead 767 to open the lid 737 in the relevant direction of doubled 

headed arrow A4. Everything may be controlled by the control unit 13A.  

In this example the metering chamber may also be a flat plate 

20 wherein the counted beans will drop until a predetermined amount of beans 

are on the plate. The coffee brewing apparatus is further arranged to tilt the 

plate once the predetermined amount of beans re on the plate and so that the 

ebans are transported into the grinder mechanism. It is also possible that the 

metering chamber is deleted so that counted beans are directly fed into the 

25 grinder mechanism of figure 1. Transport of beans is stopped by the control 

unit if a number of beans are counted which correspond with the 

predetermined amount of beans.  

In Figure 9 a third alternative of the metering mechanism is 

illustrated in a schematic manner. Like the example illustrated in Figure 6 the 

30 metering chamber 835 of third alternative metering mechanism does not use a
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chute and coffee beans 853 fall directly into the metering chamber 835.  

Protruding into metering chamber 835 is a basculating load support 871 which 

is pivotally balanced on a low friction bearing 873. When an amount of coffee 

beans 853 that is fallen down on the portion of the basculating load support 

5 871 that protrudes into the metering chamber 835 reaches the weight of a 

predetermined dosage the basculating load supports tips about its low friction 

bearing 873 and activates a load detection sensor 875. The load detection 

sensor 875 may be arranged to be activated as soon as a weight of 7 grams of 

coffee beans has been reached. However, this is but an example and 

10 conceivably other weight amounts may be predefined. Upon activation the load 

detection sensor communicates a signal to control unit 13A (Figure 1) via 

electrical lead 877. The control unit 13A (Figure 1) thereupon may initiate 

stopping motor 543 (Figure 6) and the opening of an electrically actuated 

release lid 837, through electrical connection 867, to open in the appropriate 

15 direction of double headed arrow A5 and empty the metering chamber.  

Thereby the predetermined dosage of coffee beans 853 may pass to the 

grinding mechanism 6 (Figure 1). Alternatively the load support carries the 

metering chamber having a known predetermined weight when being empty.  

Unit 875 is deleted. If beans are transported into the metering chamber the 

20 weight of the chamber will increase and may be measured by means of a first 

sensor in the form of a force measuring unit 878 which measures the force of 

the bearing acting on the bearing. Also unit 878 stabilizes the bearing 871. The 

measuring result are communicated to the control unit 13A by means of a 

signal generated by means unit 878 via a cable 880. Hence this force 

25 corresponds with the weight of the metering chamber including the beans in 

the chamber. When the increased of weight of the metering chamber 

corresponds with the predetermined amount of coffee beans the control unit 

will stop the motive means and it will active the emptying means for emptying 

the metering chamber. In this example the system is thus arranged to
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generate by means of the first sensor means a signal corresponding with the 

amount of coffee beans which is present in the metering chamber.  

A fourth alternative and further simplified metering mechanism is 

schematically shown in Figure 10. Like in the previous embodiment coffee 

5 beans 953 enter the metering chamber 935 in a vertical direction from above 

by gravity. In this simplified embodiment only mechanical means are used for 

metering the dosage and the functions of emptying, such as by means of a 

release lid, and load detection are combined into a basculating release lid 971 

that is pivotally arranged about low friction bearing 973. A portion of the 

10 basculating release lid 971 coincides with metering chamber 935 and functions 

as its bottom. Once a predefined load of coffee beans 953 has been accumulated 

on this portion of the basculating release lid 971, it tilts about the low friction 

bearing 973 to free the passage for the dosage to a grinding mechanism. To 

this end the portion of the basculating release lid 971 opposite the metering 

15 chamber 935 is provided with a preset counterweight 981 of 7 grams, or like 

dosage weight. The counterweight 981 may be exchangeable with weights of 

other values, for different dosages. As further shown in Figure 10, the weight 

981 may also be adjustable in the directions of double headed arrow A6 to 

adjust or fine-tune the exact metering weight of coffee beans. Clearly the 

20 mechanical metering as the means for dosing of Figure 10 should preferably 

cooperate with additional means to interrupt the supply of coffee beans 953 to 

the metering chamber 935. Such means can include any additional electric 

switch operated by the release lid 971 to allow the control unit 13A (of Figure 

1) to return the drive motor 543 (Figure 6) to its inactive position in response 

25 to appropriate timing and/or sensor means. If the lid 971 tilts to free the 

passage as explained above there may be means to keep the lid tilted other 

than the beans falling out of the chamber such as an electromagnet which is 

activated by the control unit. After a sufficient time for emptying the chamber 

the control unit my deactivate the electromagnet so that the lid will close the 

30 chamber again. Rather than using the basculating release lid 971, it is also



'g"Inic Oe n RPnthr DCCGVI I 772. I doev- If 1 20 I.  

38 

conceivable to allow the entire metering chamber 935 to tip over, once a predefined dosing 

amount has been reached. Such tipping over of an entire metering chamber conceivably can 

also be controlled by electric means actuated by the control unit. In each of the embodiments 

as explained above the control unit may be arranged to effect a short reverse rotation of the 

5 motive means, prior to interrupting the drive, to ensure that no bean is interfering with the exit 

opening. Hence in that case the conveyor means are operated shortly in reverse and if such 

conveyor means is provided with a closing flap as discussed above the closing flap may 

subsequently close the exit opening of the cartridge.  

It is thus explained that embodiments of the invention relate to a coffee bean packaging 

10 cartridge for use in a system for dosing and/or grinding coffee beans. The system is thereby 

provided with a coffee bean packaging cartridge with at least a single wall member, which 

surrounds an interior space for multiple dosages of coffee beans, and with a coffee bean outlet 

for delivering coffee beans. The apparatus is further provided with a coffee bean grinding 

mechanism, with a coffee bean inlet for a supply of coffee beans from the coffee bean 

15 packaging cartridge to the grinding mechanism. Connecting means are provided for 

connecting coffee bean packaging cartridges to the apparatus, so that the coffee bean outlet of 

the packaging cartridge connected to the coffee bean inlet of the apparatus that can provide a 

dosing unit with a single predefined amount of coffee beans from the coffee bean exit to the 

coffee bean inlet. The connecting means can be provided with a coupling element for coupling 

20 and uncoupling of the coffee beans packaging to and from the apparatus. The coffee beans 

packaging cartridge prior to use is sealed such that exposing of coffee beans to environmental 

air is prevented. In the system 1 of figure 1 the coffee brewing apparatus 2 further comprises a 

brewing means 7 for brewing coffee on the basis of ground coffee beans and water wherein 

the brewing means is controlled by the control unit. The control unit 1 3A may be arranged to 

25 start operation of the brewing means 7 and/or
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grinder mechanism 6 only upon verifying occurrence of at least one of the 

relatively movable closing means having closed the exit opening or the 

conveyor means having interrupted. The coupling means may comprises a 

rotating element such as a drive shaft 171, which drives the conveyor means 

5 upon being rotated wherein the rotating element 171 is arranged to be rotated 

by the motive means 40 of the coffee brewing apparatus.  

The system (see figure 11) may further comprises detection means 

900 for detecting a rotational speed and/or a phase of the rotating element 171 

as well as of the motive means 40 of the coffee brewing apparatus. The 

10 rotating element 171 may for example be provided with a optical mark 902 

which may be detected by an optical sensor or detector 904 which is connected 

to the control unit 13A. If the rotating element 171 rotates the optical mark 

902 will rotate too and the moments in time on which the mark is detected by 

means the detector 904 represent in combination the rotational speed and 

15 rotational phase of the rotating element 171. The motive means 40 may 

similarly provided with an optical mark 906 wherein by means of another 

optical detector 908 which is connected with the control unit 13A the rotating 

speed and rotating phase of the motive means is measured. In this example 

the rotating element 171 is connected to a drive shaft 172 which is connected 

20 with the motive means. The connection 910, between the rotating element 171 

and the drive shaft 172, is in this example such that connection can only be 

carried out in known rotative positions of the rotating element 171 relative to 

the shaft 172 if the mark 902 and the mark 906 are vertically seen above each 

other (in line in vertical direction 912). The control units 13A may be arranged 

25 to only start the brewing means and/or the grinding mechanism if the detected 

rotational speed of the rotating element 171 is the same as the detected 

rotational speed of the motive means 40 and/or if the detected phase of the 

rotating element 171 is the same as the detected phase of the motive means 40 

and the drive shaft 172.
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In Figures 12 and 13 conveyor means 1069 is part of cartridge 1003 

and includes a part of counter rotating first and second rubber bean wheels 

1051, 1053. The first and second rubber bean wheels 1051, 1053, each have a 

plurality of flexible radial protrusions extending from their circumferences.  

5 Coffee beans 1055 are conveyed between the rubber bean wheels 1051, 1053 

when in motion, but the exit of the cartridge 1003 is effectively closed to 

prevent beans form falling out, when the rubber wheels 1051, 1053 are held 

stationary, by the radially extending protrusions. As seen in Figure 12 the 

cartridge 1003 is positioned on top of a coffee brewing appliance 1002 and 

10 coffee beans 1055 conveyed by the conveyor means 1069 will be allowed to 

enter a bean supply opening 1029 of the brewing appliance 1002. As seen in 

the plan view arrangement of Figure 13, the first rubber bean conveyor wheel 

1051 has a first helical drive gear 1057. Similarly the second rubber conveyor 

wheel 1053 has a second helical drive gear 1059. Both the first and second 

15 helical drive gears 1057, 1059 are driven by an appliance drive 1061, which is 

part of the appliance 1002, rather than of the cartridge 1003. It is clear that 

the drive coupling here is not in the form of a common shaft coupling, or the 

like, but rather accomplished through the drive engagement of complementary 

gear members.  

20 The embodiments illustrated in Figure 14 to 16 use a rotative drive 

from the appliance 1102, which is converted into a linear movement in the 

interior volume 1135 of the cartridge 1103. Drive shaft 1172 rotatably engages 

lead screw 1163 in accordance with arrow 1165 and moves a conveyor piston 

1167 in a downward direction, as indicated by arrow 1169. This forces coffee 

25 beans 1155 past a flexible valve 1171. The flexible valve 1171, which is shown 

separately in Figure 15, is of a relatively stiff resilient material and is radially 

slotted to form a number of deflectable individual flaps 1173. The stiffness 

given by the material of the valve 1171, to the individual flaps, separated by 

the radial slots, is sufficient to support a filling of coffee beans 1155 in the 

30 cartridge 1103. It is only by the force exerted by the conveyor piston 1167 that
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coffee beans 1155 are forced through the radial slits between the yieldable 

flaps 1173. Conveniently the flexible valve 1171 can be made from a plastic 

material. Without pressure being exerted on the flexible valve 1171, through 

the conveyor piston 1167 and the intervening coffee beans 1155, the beans 

5 1155 will be prevented from falling out of the cartridge 1103. It will thereby be 

clear that with the cartridge 1103 engaged with a grinding and/or brewing 

appliance 1102 upon rotation of drive means 1172. Interruption of the rotation 

of drive means 1172 will stop the supply of coffee beans 1155 through the 

flexible valve 1171.  

10 In the alternative of Figure 16 a rotating chute 1177 is associated 

with drive shaft 1172 for rotation therewith in a direction indicated by arrow 

1175. Internally of the cartridge 1103 the variation of Figure 16 has a rotating 

closure member 1179 which rotates together with the lead screw 1163, when 

driven by the drive shaft 1172. The rotatable closure member 1179 has an exit 

15 aperture 1181 that registers with the rotating chute 1177. By stopping the 

drive shaft 1172 in a position where the chute 1177 is out of register with the 

bean supply opening 1129 of the appliance, also the exit aperture 1181 will be 

out of register with an internal chute 1183, formed in the cartridge 1103.  

Thereby and additional closure of the cartridge 1103 will be obtained, when 

20 beans 1155 are not withdrawn therefrom by the appliance 1102. To enable the 

exchange of unemptied cartridges 1103 from the appliance 1102 it would 

merely suffice when beans are prevented from falling out. However to enable 

stocking of partly emptied cartridges for prolonged periods of time it is 

certainly beneficial to counteract the entrance of air into the cartridge, at least 

25 limit exposure to ambient air. For this purpose the additional closure member 

1179 may be very useful.  

Another variation of cartridge 1203 is illustrated in Figures 17A and 

17B. The cartridge 1203 has again a rotatable lead screw 1263, which is 

arranged to be driven from a coffee preparing appliance 1202 similar to the 

30 previously described embodiments. Rotation of the lead screw 1263 in the
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direction of arrow 1265, raised a floor forming piston 1267. Raising of the floor 

forming piston 1267, raised coffee beans 1255 resting on top of the floor 

forming piston 1267 to a level above internal chute 1283. Arms 1285 rotate 

together with the lead screw 1263 and assist in sweeping coffee beans 1255 at 

5 the upper surface into the internal chute 1283. It is further seen in Figure 17B 

that the floor forming piston 1267 is formed with a recess 1287 that snugly fits 

around the internal chute 1283. When the cartridge 1203 is in the form of a 

cylindrical container, as represented in Figure 17B, then the recess 1287 

effectively prevents relative rotation between the floor forming piston 1267 

10 and the remainder of cartridge 1203, without the need for other rotation 

preventing means. The beans 1255 that have been transferred into the chute 

1283 will enter the appliance 1202 through supply opening 1229, as shown in 

Figure 17A.  

Yet another form of conveyor means in a cartridge 1303 is shown in 

15 Figures 18A to 18D. Cartridge 1303 is adapted to be connected to an appliance 

1302 and to be drivingly connected to a drive shaft 1372 of the appliance 1302.  

The cartridge 1303 has a primary bottom 1389 having a coffee bean outlet 

1311, that lines up with the bean supply opening 1329 of the appliance 1303.  

The cartridge 1303 is further provided with a secondary bottom 1391 that is 

20 generally funnel shaped with a lowermost position being interrupted for 

communication with a shuttle slider 1393.  

The shuttle slider 1393 is guided for reciprocating movement by an 

excentric 1395, rotatably by drive shaft 1382. See in particular Figures 18B 

and 18D. As shown in Figures 18A and 18B the shuttle slider 1393 has a 

25 dosing cavity 1397 holding a predefined quantity of coffee beans 1355. In a 

first position as shown in Figures 18A and 18B, the shuttle slider 1393 has its 

dosing cavity 1397 in communication with the supply of coffee bean 1355 

supported by the secondary bottom 1391. Rotation of the excentric 1395 in the 

direction of arrow 1399 will move the shuttle slider 1393 from the first position 

30 shown in Figures 18A en 18B, into a second position shown in figures 18C and
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18D. Into the second position the dosing cavity 1397 aligns with the exit 

opening 1311 and beans are allowed to pass through the supply opening 1329 

of the appliance 1302. It will be clear to the skilled person that the 

embodiment of Figures 18A to 18D may be used for both conveyance and 

5 dosing of beans to an appliance. The number of rotations of drive shaft 1372, 

together with the capacity of the dosing cavity 1397 may provide an accurate 

dosing for a selected number of beverage servings. Also it will be clear that 

with the shuttle slider 1393 in either one of the first and second positions the 

cartridge 1303 will be closed, as communication between the supply of beans 

10 1355 within the cartridge 1303 is not possible with an immobilized shuttle 

slider 1395.  

The conveying means illustrated in Figures 19A and 19B has again 

a secondary bottom 1491, which is completed by a tipping section 1492.  

Tipping section 1492 is pivoted in the vicinity of drive shaft 1472, which 

15 protrudes from appliance 1402. A top end of drive shaft 1472 is formed as an 

excentric and a follower 1494 is biased against the excentric top end of drive 

shaft 1472 by a spring 1496. The rotating speed of the drive shaft 1472 can be 

configured such that a vibrating movement is induced into the tipping section 

1492. A geometry may be chosen to effect that only a single coffee bean 1455 

20 may be admitted into a chute 1483 every time the tipping section 1492 tips, i.e.  

upon each rotation of the drive shaft 1472. Clearly still other arrangements 

will be conceived by the skilled person. While the embodiment of Figures 19A 

and 19B is shown to be biased to an open position of its tipping section 1492, it 

is indeed easily conceivable to arrange the tipping section in a manner that it 

25 will be biased into the closed position of the secondary bottom, so that coffee 

beans will not fall out when the cartridge is removed from the appliance.  

Figure 20 shows a coffee bean cartridge 1503 for cooperation with a 

volumetric dosing chamber 1536 forming part of a coffee preparing appliance.  

As illustrated in Figure 20 the cartridge 1503 is shown in a position in which it 

30 is in use on an appliance and the dosing chamber 1536 is the only element of
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the actual appliance that is being shown. The rest of the appliance is deleted in 

Figure 20 for clarity. With the cartridge 1503 in position on the appliance, exit 

opening 1511 lines up with an upper open end of the dosing chamber 1536 of 

the appliance.  

5 Between the exit opening 1511 and a perimeter aperture 1567, a 

portion of the dosing volume is accommodated, in a cavity 1540. The cavity 

1540 is formed in a closure member 1533 that together with a container 1531 

forms the cartridge 1503 and corresponds to the communication cavity 

between the radially directed perimeter aperture 1567 and the axially directed 

10 exit opening 1511 as in the embodiments of Figures 2A to 5E. The dosing 

chamber 1536 may either be of a fixed volume, or may be adjustable in volume 

by a telescoping portion 1538, but this is optional. It is also conceivable and 

advantageous when the lower end of the dosing chamber 1536 is formed by a 

coffee bean grinder. Such a measure in combination with accommodating a 

15 portion of the dosing volume in cavity 1540 can reduce the total height of the 

appliance and cartridge that form a system for preparing beverages. In this 

particular example the dosing chamber 1536 has been given a fluted shape, 

like an inversed funnel. With such a shape the cross sectional area in the 

downstream direction of the bean path gradually increases. As an example the 

20 upstream top end of the dosing volume can have a cross-section of 25 mm 2, 

while the downstream lower end can be 400 mm2 in cross-section. Filling the 

dosing volume formed by the dosing chamber 1536 and the cavity 1540 in the 

embodiment of Figure 20 is accomplished purely mechanically by conveyor 

means formed as an impeller 1569. One suitable form of impeller 1569 is 

25 shown in somewhat more detail in Figure 21. To prevent the impeller 1569 to 

get jammed by coffee beans that become locked between the perimeter 

aperture and radially extending vanes 1570, such vanes 1570 are preferably 

made from a resilient material. It is also possible to make the entire impeller 

1569 from a yieldable resilient material. The impeller 1569 has a hollow hub 

30 portion engageable by a drive shaft end 1573 of a coffee preparing appliance.
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The drive shaft end 1573 may have a number of keys 1575 for engagement 

with corresponding protrusions, or keys (not visible in Figure 21, but 

conventional), in the interior of hollow hub 1571. To fascilitate engagement of 

the impeller 1569 and the drive shaft end upon placing of the cartridge on the 

5 appliance the number of keys may differ between the drive shaft end 1573 and 

the hollow hub 1571. As illustrated in Figure 21 the vanes 1570 do not extend 

to the perimeter edge of the impeller 1569, which may prevent beans from 

becoming jammed between the vanes 1570 and the perimeter aperture 1567 

(Figure 20). As indicated hereinabove the vanes may also be of a flexible 

10 material and to provide more flexibility to the vanes the vanes are 

conveniently also unattached to the impeller base 1577, by leaving a gap 1579.  

In a practical embodiment about 2 0% of the dosing volume can be 

accommodated in the cavity 1540 and about 80% of the dosing volume will 

then be accommodated in the dosing chamber 1536. To fill the dosing volume 

15 some fifteen revolutions of the impeller 1569 will normally suffice. However, to 

ensure filling under even adverse conditions, it may be convenient to allow for 

some extra revolution such as thirty or twenty-five in total. For filling of the 

dosing volume the conveying impeller 1569 is rotated with a rotational speed 

in the range of 100 to 500 rpm, and preferably between 250 and 300 rpm. Once 

20 the filling of the dosing volume has been accomplished, the appliance will 

switch from driving the impeller 1569 to driving its grinder. With the impeller 

1569 immobilised the dosing chamber 1536 and cavity 1540 will gradually 

empty into the grinder (not shown, but conventional). Because the impeller 

1569 is inactive, no beans will escape from container 1531 through the 

25 perimeter aperture 1567. To ensure that vibration of the appliance from 

operation of the grinder does not allow any beans to escape, it is also possible 

to provide the impeller 1569 with an upstanding closing flap. Such a closing 

flap as described in reference to the embodiments of Figures 4A-4D and 

Figures 5A-5D then closes the perimeter aperture 1567 when the impeller 

30 1569 is stopped in a predetermined position.
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Referring to Figure 22, a further embodiment of a coffee bean 

packaging cartridge is shown in an exploded arrangement comparable to 

Figure 5D. This packaging cartridge includes a container 1631 defining an 

interior volume for coffee beans. The container 1631 is preferably made from a 

5 transparent material so that its contents can be seen. Optionally, the container 

1631 may be partially covered by an outer sleeve 1632 which may be printed 

with a description of the kind of coffee beans inside and may also be apertured 

to reveal a translucent portion of the container 1631. The container 1631 is 

also provided at a lower end thereof with bayonet formation 1683, 1685 for 

10 coupling with a coffee preparing applicance. Inserted into an open bottom end 

of container1631 is a closure member 1633. The closure member 1633 has a 

ribbed funnel 1634 for guiding coffee beans towards an impeller 1696 and a 

base flange 1636. A rotatable closure disk 1635 is rotatably connectable with 

respect to the base flange 1636 of the closure member 1633. The closure 

15 member 1633 and the rotatable closure disk together form an interface 

between the cartridge and an appliance for preparing coffee beverages. The 

assemble cartridge can be sealed against deterioration from the ambient air by 

a sealing membrane 1681 that attaches to the perimeter edge of the container 

1631. The sealing membrane and barrier foil 1681 may again be equipped with 

20 a conventional one-way pressure relief valve for venting excess pressure from 

gases emanated from freshly roasted beans to the exterior of the packaging 

cartridge. Preferably such a venting valve should open at a pressure of 

between 0.1 bar and 0.5 bar to prevent deformation of the container by 

inflation. To fascilitate removal of the sealing membrane 1681 before placing 

25 the cartridge on an applicance, a pulling tab 1682 may be provided.  

The interface forming bottom parts of the cartridge are separately 

shown in more detail in Figures 23A and 23B. The ribbing on funnel 1634 as 

further seen in the exploded view of Figure 23A is usefull in preventing 

sticking of coffee beans to the surface of the funnel 1634.
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By appropriate spacing between the successive ribs on funnel 1634 it 

is possible to minimise the contact surface between the beans and the funnel 

surface. As the skilled person will recognise, such ribbing is merely one of 

various ways to reduce the contact surface and protruding bulges may be 

5 equally effective. Also the inclination given to the funnel may be subject to 

variation, but an angle in excess of 30 degrees, up to 90 degrees has been found 

effective.  

The rotatable closing disk 1635 has an aperture 1612, which upon 

appropriate rotation can register with bean outlet 1611 of the closure member 

10 1633 (see Figure 23B). The closing disk 1635 on its upper surface has 

protruding therefrom a first detent 1701 and a second detent 1703. The first 

abutment is bordered by semi-circular slots 1705 and 1707, respectively.  

Additionally protruding from the upper surface of the rotatable closing disk 

1635 is a first abutment 1709 and a second abutment 1711 for limiting 

15 rotational movement in respect of the bean outlet 1611. Further provided on a 

bottom face of the base flange 1636 of the closure member 1633 is a first pair of 

latching arms 1713 and a second pair of latching arms 1715. The first pair of 

flexible latching arms 1713 is positioned to cooperate with the first detent 1701 

in the closed position of the rotatable closure disk 1635. The second detent 

20 1703 and the second pair of flexible latching arms 1715 also cooperate together 

in the closed position of the closure disk 1635 and are optional.  

In reference to Figure 24 it is shown how the first detent 1701 has 

been caught behind the converging flexible arms 1713A and 1713B of the first 

part of flexible arms. The position of the detent 1701, as shown in Figure 24, 

25 has resulted from rotation of the closure disk 1635 in respect of the closure 

member 1633 in the direction of arrow 1717. Rotation in the opposite direction 

of arrow 1719 is effectively prevented by the flexible arms 1713A and 1713B 

engaging the first detent 1701. Accordingly when the cartridge is in the closed 

position as determined in the partial cross-section of Figure 24 it may be 

30 removed from the appliance without any risk of spilling beans. Also this
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latching arrangement ensures that the cartridge is not accidentally opened by 

rotation of the closure disk 1635.  

As shown in Figure 25 an unlocking element 1721, which is part of a 

coffee brewing appliance, can engage through the semi-circular slot 1705 in the 

5 direction of arrow 1723 when the cartridge is place on the appliance. The 

unlocking element 1721 has a V-shaped upper contour that forces apart the 

flexible arms 1713A ans 1713B of the first pair of flexible arms 1713. This will 

then allow rotation of the closure disk 1635 in the direction of arrow 1719 by 

allowing the first detent 1701 to pass between the spread apart flexible arms 

10 1713A and 1713B. This rotating movement is obtained by manually rotating 

the cartridge with respect to the appliance to engage the bayonet means 1683, 

1685 on the container 1631 with counter bayonet formations on the applicance, 

such as the formations 529 and 530 shown in Figure 6.  

The operation of the second detent 1703 in respect of the second pair 

15 of flexible latching arms 1715 is identical and when optionally provided will 

give additional protection against accidental opening, when not engaged on an 

appliance.  

Figure 26 is a somewhat modified form of a bottom part in the form 

of closure member 1833. The closure member 1833 has again a ribbed funnel 

20 1834 and a perimeter aperture 1867 giving access to a buffer cavity that is 

offset with respect to a central area 1851. This form of bottom part is 

particularly adapted for use in combination with an impeller that does not 

have closing flaps such as numeral 175 of the embodimentn of Figures 2A 

2D, or numeral 475 of the embodiment of Figures 5A - 5D. This type of closing 

25 flap can only be used when the impeller (not shown in Figure 26, but explained 

in reference to other embodiments) is always stopped in a predetermined 

position. The embodiment of closure member 1833 shown in Figure 26, is 

particularly adapted for use with impellers that can be stopped in any position.  

The prevent bean escape with the impeller in a stopped position, the perimeter 

30 opening 1867 has been provided with a canopy protrusion 1868, which in
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cooperation with the vanes on the impeller may block the passage of beans sufficiently, even 

when there is vibration in the appliance.  

While various embodiments of the present invention have been described above, it 

should be understood that they have been presented by way of example only, and not by way 

5 of limitation. It will be apparent to a person skilled in the relevant art that various changes in 

form and detail can be made therein without departing from the spirit and scope of the 

invention. Thus, the present invention should not be limited by any of the above described 

exemplary embodiments.  

Throughout this specification and the claims which follow, unless the context requires 

10 otherwise, the word "comprise", and variations such as "comprises" and "comprising", will be 

understood to imply the inclusion of a stated integer or step or group of integers or steps but 

not the exclusion of any other integer or step or group of integers or steps.  

The reference in this specification to any prior publication (or information derived 

from it), or to any matter which is known, is not., and should not be taken as an 

15 acknowledgment or admission or any form of suggestion that that prior publication (or 

information derived from it) or known matter forms part of the common general knowledge in 

the field of endeavour to which this specification relates.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A coffee beverage system, including a coffee bean packaging cartridge and a coffee 

brewing apparatus, wherein the coffee bean packaging cartridge is arranged for holding and 

supplying multiple servings of coffee beans, the cartridge including: 

5 a container having an outer wall defining an interior volume and at least one exit 

opening defining a coffee bean outlet, the container holding at least one serving of coffee 

beans; 

conveyor means adapted to be rotatably driven exteriorly of the cartridge for 

transporting the coffee beans towards the exit opening of the cartridge: and 

10 coupling means adapted for drivingly coupling the conveyor means to rotating motive 

means of the coffee brewing apparatus, wherein the cartridge is openable to reveal the exit 

opening, wherein the coffee been packaging cartridge is removably connected to the coffee 

brewing apparatus, wherein the coffee brewing apparatus comprises a motive means for 

drivingly engaging the coupling means of the coffee bean packaging cartridge in its connected 

15 state for driving the conveyor means for transporting coffee beans from the cartridge via its 

exit opening into the coffee brewing apparatus, wherein the coffee brewing apparatus further 

comprises a control unit for controlling the motive means., wherein the dosed amount of coffee 

for one serving is determined by a complete fill of a fixed or adjustable volume of a dosing 

chamber.  

20 2. System according to claim 1, wherein a lower end of the dosing chamber is formed by 

a coffee bean grinder mechanism.  

3. System according to claim 1 or 2, further comprising a dosing device for dosing an 

amount of coffee beans which, in use, is transported from the cartridge into the coffee 

brewing apparatus.  

25 4. System according to claim 3, wherein the cartridges further includes a permanent 

closure member fitted to at least one end of the outer wall and at least substantially including 

the exit opening, wherein the closure member has relatively movable closing means for 

selectively opening and closing the exit opening, wherein in the closed condition it is 

prevented that the coffee beans escape from the cartridge, wherein the cartridge further
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includes connecting means for connecting the cartridge e to the cofee brewing apparatus, and 

wherein the dosing device comprises at least one of the conveyor meInt s dli te relatively 

movable closing nieans.  

System according to claim 3, wherein the dosing device includes the dosing chamber, 

wherein the system is arranged for transportin g the coffee beans from the cartridge into the 

dosing chamber, 

6. System according to claindi 5 wherein the dosing device further comprises emptying 

neans ftor emptying the dosing chamber.  

7 System according to cahin 6 wherein the emptying means are adapted to be controlled 

it by the control unit, 

8. System according to at least claim 2, wherein the grinder mechanism is arranged for 

grinding coffee beans which are transported fromy the cartridge tio the coffee brewing 

apparatus. wherein preferably the grinder mechanism is controlled hr the control unit.  

9. System according to claim 8. wherein the control unit is arranged to start operation o 

15 the grinding mechanism only upon verfying occurrence of at least one of the rel ad vely 

movable closing means of clain 4 having closed the exit passage or the coveo means 

having interrupted, 

10. System according to any of the preceding claims, wherein the coffee brewing apparatus 

further comprises a brewing neans for brewing coffee on the basis of ground coffee, starting 

20 from a supply of partly ground beans, broken beans, or whole beans. and water wherein 

preferably the brewing means is controlled by the control unit, 

11l System accerding to chaim 10, wherein the control unit is arranged to start operationof1 

the brewing means only upon verifyi occurrence of at least one of the relatively movable 

closing means of claim 4 having closed th exit opening or the conveyor means having 

25 interrupted, 

12. System aecorcing to any one of claim 8 or 9, where the finding neehanism is 

adapted to receive a metered amount of coffee beans fron the dosing device.
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13. System according to any one of claims 8, 9 or 12, wherein the grinding mechanism.  

under control of the control unit, is adapted to be emptied automatically.  

14. System according to any one of claims 8, 9, 12 or 3, wherein the system is adapted to 

empty the grinding mechanism.  

5 15. System according to claim 8 or 9, wherein the coffee brewing apparatus comprises a 

coffee bean entrance for supplying the coffee beans from the coffee bean packaging cartridge 

to the grinding mechanism, and wherein the system comprises connecting means for 

removably connecting the coffee bean packaging cartridge to the coffee beverage system.  

16. System according to claim 8 or 9, wherein the coffee brewing apparatus is arranged for 

10 brewing the coffee beverages by supplying water for extraction to ground coffee from the 

grinding mechanism, and wherein the system is further provided with a coffee beverage outlet 

for delivering the coffee beverages.  

17. System according to any one of the preceding claims, wherein part of the dosing 

volume is accommodated in a cavity of the coffee bean packaging cartridge and another part 

15 of the dosing volume is accommodated in the dosing chamber within the coffee brewing 

apparatus.  

18. System according to claim 17, wherein about 20% of the dosing volume is 

accommodated in a the of the coffee bean packaging cartridge and about 80% of the dosing 

volume is accommodated in the dosing chamber within the coffee brewing apparatus.  

20
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