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(57) Abréegée/Abstract:
An assembly for providing a passage for liguid between a first member comprising a liquid reservoir such as a concentrate

container or storage vessel and a second member such as a liquid outlet, the assembly comprising a first connector which Is
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(57) Abrege(suite)/Abstract(continued):

adapted to be mounted on the second member and comprises piercing means by means of which an opening can be provided In
the first member, wherein the assembly further comprises a second connector which Is undetachably connected to the first
member, while In use the first and second connectors are connected to each other and the first connector is moved relative to the
second connector In such a manner that the piercing means force an opening In the first member, whereby said passage Is
effected.
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Title: Assembly for providing a passage for liquid between a

first member and a second member.

An assembly for providing a passage for liquid between a
first member comprising a liquid reservoir such as a
concentrate container or storage vessel and a second member
such as a liquid outlet, the assembly comprising a first
connector which is adapted to be mounted on the second member
and comprises piercing means by means of which an opening can
be provided in the first member, whereln the assembly further
comprises a second connector which 1is undetachably connected
to the first member, while in use the first and second
connectors are connected to each other and the first connector
ig moved relative to the second connector in such a manner
that the piercing means force an opening in the first member,

whereby said passage is effected.
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Title: Assembly for providing a passage for liquid between a

first member and a second member.

This invention relates to an assembly for providing a
passage for liquid between a first member such as a
concentrate container or storage vessel and a second member
such as a liquid outlet, the assembly comprising a first
connector which is adapted to be mounted on the second member
and comprises piercing means by means of which an opening can
be provided in the first member.

When being delivered, the storage vessel is often closed
and not opened until the first connector is connected to the
storage vessel. The storage vessel can be designed as a box
accommodating a flexible bag filled with liquid.

Such an assembly is known from International patent
application WO 94/01360. This assembly further comprises a
third connector (also designated 'boss'), which is fixedly,
i.e. undetachably, connected with the first member. The
assembly according to the International patent application
thus comprises three loose cylindrically shaped connectors
which in use can be connected with each other. More
particularly, the second connector is first slid partly into
the third connector, whereby a snap-fit connection is
effected. Then the first connector is brought into the second
connector, with the first and second connectors being
telescopically movable relative to each other. By then moving
the first connector further into the second connector in the
direction of the first member and in such a manner that the

third connector also comprises the first connector, the
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plercing means touch the first member and a passage can be

2

forced therein.

A problem with such an assembly 1s that, given a standard
size of the third connector, the effective diameter of the
5 passage for ligquid formed by the assembly is relatively small.

This diameter is defined by the inner wall of the first

connector and is limited by the fact that the first connector
18 to be slid into the second connector, while the second
connector 1s to be slid into the third connector.

10 The invention provides a solution to the problem outlined
above and is characterized in that the assembly further
comprises a second connector which is undetachably connected
with the first member, while in use the first and second
connectors are connected with each other and the first

15 connector i1s moved relative to the second commector in such a

manner that the pliercing means force an opening in the first
member, whereby the passage referred to is effected.
Because the assembly according to the invention comprises
only two rather than three connectors, the diameter of an
20 inner wall of the first connector can be made greater than the
diameter of the above-described known inner wall.
In particular, the second comnector to that end comprises
a passageway extending to the first member, which passageway
accommodates 1n use at least a connecting portion of the first
25 comnector. Preferably, at least the comnecting portion of the
first connector is of tubular design.
According to a preferred embodiment of the invention, the

first comnector comprises on the outside thereof self-tapping
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screw thread, which in use cooperates with the inner wall of

3

the passageway. More particularly, the first connector
comprises multiple screw thread. This last has as an advantage
that the first connector, if it is screwed out of alignment

5 1nto the second connector, will tend to pull itself straight.
Moreover, the multiple screw thread has a good grip on the
inner wall of the second connector directly upon initiation of
screwing in. Further, by means of a multiple screw thread it
1s possible to realize a large pitch, so that a slight turn

10 results in a displacement over a relatively large distance.

According to a particularly advantageous embodiment, the
sCrew thread is so designed that the forcing of an opening in
the first member can be effected by turning the first
connector relative to the second connector through an angle of

15 less than 360 degrees. This preventg the possibility that a
part of the wall of the first member in which an opening is
being forced is detached completely from the remainder of the
wall. If this were to occur, this would entail the risk that
the detached part of the wall is entrained by the liguid flow

20 and, for instance, becomes available for consumption.

In particular, a free end of the connecting portion
comprises at least one tooth forming the piercing means and
extending in axial direction of the connecting portion.
According to a particular embodiment of the assembly, the free

25 end comprises more teeth, the points of at least two teeth
belng staggered relative to each other in axial direction.

According to this exemplary embodiment, the chances of a part
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of the wall of the first member becoming completely detached

4

are further reduced.

According to another advantageous aspect of the invention,
the points of at least two V-shaped recesses formed between
two teeth are staggered relative to each other in axial
direction. This has as an advantage that a good, i.e.
complete, drain of the first member can take place through the
largest recess.

According to a further perfection of the assembly
according to the invention, at least one tooth comprises
adjacent its point a thickening extending radially outwards,
with the inmner wall of the passageway comprising a groove
extending in axial direction. If an unauthorized person
attempts to screw the first connector out of the second
connector, the thickening will hook in the groove so that the
first connector cannot be removed.

According to another important aspect of the invention,
the connecting portion comprises an O-shaped sealing ring
whose outer diameter 1s greater than the inner diameter of the
passageway. When the first connector is screwed into the
second connector, this ring provides a perfect seal for
ligquid. Also when the second connector has a somewhat

pockmarked surface, a good seal between the two connectors is

obtained.

In particular, the sealing ring is located at some
distance from the screw thread. According to an advantageous
embodiment, the sealing ring is partly countersunk in a groove

extending along the perimeter of the connecting portion.
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5
Surprisingly, it has been found that with such a consgtruction
a particularly good seal is obtained. Moreover, the groove has
as an advantage that the ring is located in the proper
position at all times and cannot be dislodged.

According to a particular embodiment of the invention, the
outer diameter of the connecting portion is less than the
outer diameter of a continuation portion of the first
comnector, which adjoins the connecting portion. As a result,
an edge 1is formed which provides that the first connector can
be screwed into the second connector over a correct distance
and to that end functions as a stop shoulder. On the other
hand, 1t can be simply arranged for the inner diameter of the
comnecting portion to be less than the inner diameter of the
continuation portion. This has as an advantage that into the
portion having the wider inner diameter, a portion of an
extended connector can be introduced, in which a particular
device such as for instance a dosing device may be
accommodated.

According to a highly advanced embodiment of the
invention, the sealing ring is located adjacent the transition
from the connecting portion to the continuation portion. 2As a
result, the sealing ring is clamped between the second
conmnector and the annular edge formed by the connecting
portion when the first connector is connected to the second
connector, so that a particularly secure seal is obtained.

In particular, the passageway comprises near its free end
a radially outwardly extending inner wall merging into an

outer rim of the second connector. Such an inner wall provides
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a space 1n which the sealing ring can at least partly be
accommodated for obtaining an even better seal.

The invention also relates to a first connector and a
second connector suitable for use in an assembly as described
hereinabove.

The invention will be further explained with reference to
the drawings. In the drawings:

Fig. 1 shows a cross section of a first exemplary
empbodiment of an assembly according to the invention:

Fig. 2 shows a detail of Fig. 1;

Fig. 3 shows a developed length of a part of the assembly
according to Fig. 1; and

Fig. 4 shows a cross section of an alternative exemplary
embodiment of an assembly according to the invention. In
Fig. 1 reference numeral 1 designates an exemplary embodiment
of an assembly according to the invention. The assembly 1
consists of a first connector 2 and a second connector 4
cooperating therewith. The second connector 4 is cylindrically
shaped. The second connector 4 is fixedly connected with a
first member 6. In this example, the first member 6 congisgts
of a box 8 in which a liquid-filled bag 10 is accommodated. In
the drawing the liquid 12 is indicated by hatching. In this
example, the cylindrically shaped second connector 4 comprises
a likewise cylindrically shaped passageway 14 with a first,
open end 16 and a second end 18. A flat underside 20 of the
second connector 4 is attached to the outside of the bag 10.
This joint can for instance have been effected by gluing and

in any case has the property that the bag 10 and the
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underside 20 are liquid-impermeably connected with each other.
The box 8 comprises an opening 22 through which extends the
second connector 4. For keeping the second connector 4 in
position relative to the box 8, the second connector comprises
on the outer circumferential wall thereof a groove 24 in which
a part of the box 8 is received. It is noted that prior to use
the bag 10 keeps the passageway 14 closed off from the
liquid 12. If it is desired to provide a passage for the
liquid 12 from the first member to a second member, not shown
here, such as for instance a liguid outlet, use is made of the
first connector 2. The first connector 2 is likewise of
tubular design and comprises a cylindrical passageway 26
extending in the longitudinal direction of the first
connector. The first conmnector 2 further comprises piercing
means 1n the form of teeth 28 which are situated on an edge of
the tubular first connector.

The first comnector further comprises a self-tapping screw
thread 30 which extends around the outer wall 32 of the first

connector. In this particular case, the first connector

comprises a multiple screw thread.

In use the first connector is introduced into the
passageway 16 of the second connector. Then the first
connector is turned about its longitudinal axis 34, whereby,
as a result of a cooperation between the screw thread 30 and
an inner wall 36 of the second connector 4, the first
connector 2 will move in the direction of the bag 10. Upon

continued rotation, the teeth 28 will touch the bag 10 near
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the open end 18 to subsequently force an opening in the

bag 10.

By virtue of the first connector being connected directly,
i.e. without the intermediacy of a third connector, to the
second connector, it has been made possible for the smallest
inner diameter D1 of the first connector to be only slightly
smaller than the smallest inner diameter D2 of the second

commector 4.

In this example, the first connector 2 is made up of a
connecting portion 38 having the inner diameter D1 and a
continuation portion 40 adjoining the connecting portion,
having an inner diameter D3 which is greater than the inner
diameter Dl. In the continuation portion, for instance a
tubular infeed part of the second member can be received, by
means of which a passage for liguid from the first member to
the second member is effected.

In this example, the teeth comprise near their point 42 a
radially outwardly projecting thickening 44. The inner wall 36
comprises a groove 46 near the passageway 16. The resultant
effect 1s that the first connector 2 cannot easily be screwed
out of the second connector 4 by anyone who is not authorized
to do so. The thickening 44 will then be caught in the
groove 46, so that the first comnector cannot be removed.

Located adjacent the transition from the connecting
portion 38 to the continuation portion 40 is a sealing
ring 48. If the first connector is screwed completely into the
second connector 4, whereby the teeth 28 will extend into the

first member 6, the sealing ring 48 in cooperation with the
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second comnector 4 will form a proper seal for ligquid. In
particular, the inner wall 36 bends radially outwards adjacent
the passageway end 16, merging into an outer rim 50 of the
second connector 4. This part of the inner wall 36 provides an
eminently suitable accommodation space for the ring 48 which
in cooperation with this part of the inner wall provides for a
good sealing. To that end, the ring 48 is flexible in this
example. Because in this example the outer diameter of the
connecting portion is less than the outer diameter of the
continuation portion, the assembly comprises an edge 52 which,
in cooperation with the outer rim 50, defines over what
distance the first connector can be screwed into the second
connector.

A particularly advantageous aspect of the assembly of the
invention will be further elucidated with reference to Fig. 3,
showing a developed length of the end of the first connector 4
that comprises the teeth 28. In this example, the connector
comprises four teeth 28.1, 28.2, 28.3 and 28.4. The point 42
of tooth 28.2 is staggered relative to the points of the other
teeth 28.1, 28.3, and 28.4. More particularly, the tooth 28.2
comprises a more obtuse point than the other teeth. As a
result of all this, the teeth 28.1, 28.3 and 28.4 will be the
first to touch the bag 10 when the first connector 2 is
screwed into the second connector 4. Accordingly, only these
teeth will force an opening in the bag 10. Partly because the
tooth 28.2 comprises an obtuse truncated end 42, this tooth
willl ensure that no wall portion of the bag is cut out

completely. More particularly, the screw thread 30 has a pitch
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such that from the moment when the teeth 28.1, 28.3 and 28.4

10

engage the plastic bag 10, the first connector must be rotated

through an angle of less than 360° to be sCrewed entirely into

result, no round hole is cut out from the bag 10 through a
full 360°, a partly cut-out wall portion will remain attached
Lo the remainder of the bag at all times. The thread of the

screw 30, 1n combination with the tooth 28.2, precludes the

possibility of a part of the bag being cut out completely.

According to another aspect of the invention, a point 54
Of a V-shaped recess formed between the teeth 28.2 and 28.3 is

located in axial direction at a level staggered relative to

points 56 of V-ghaped recesses formed between other teeth. In

this case the point 54 is located downstream of the other
points 56. Thus a proper drain of the bag 10 is obtained. This
last is enhanced in that in this example the point 42 of the
tooth 28.2 is also located downstream relative tO the
corresponding points of the other teeth and moreover is
located directly adjacent to the point 54 of the V-shaped
recess.

Fig. 4 shows an alternative embodiment of an assembly
according to the invention. Here parts corresponding to the
parts of Fig. 1 are provided with the same reference numerals.
In this example, however, the ring 48 is located at a greater
distance from the edge 52 than was the case in the assembly
according to Fig. 1. For that matter, the ring 48 is located

near the screw thread 30. The assembly according to Fig. 4
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11
further comprises a unit 60, an end 62 of which is slid into
the continuation portion 40. The unit 60 comprises a dosing
unit, known per se, by means of which an accurately defined
amount of liquid can be supplied from the first member 6§ to a
second member, not shown here, connected with the unit 60 .
Typically, the liquid is a concentrate of coffee, lemonade or
any other beverage to be mixed with water to be rendered

sultable for consumption. Becauge the liquid in question is

highly concentrated, it is exXtremely important that the dosing
unit 60 is capable of controlling the transport of amounts of
such liquid in a highly accurate manner. Typically, the second
member, not shown here, comprises means for mixing the
concentrate with water and optionally heating it. Since this
1s an application which is known per se, it will not be
further explained here. Finally, it is observed that the
second connector need not be provided specifically with four
CLeeth. It is also possible to use three, five or any other
number of teeth. Also, a continuation portion 40 can be square
or, for instance, hexagonal in cross section. In this example,
the first member 6 congists of a box accommodating a liguid-
filled bag 10. However, the first member can also consist of a
cardboard box whose inner wall has been provided with a
liquid-impermeable material, so that the bag 10 can be
omitted. Then the second connector is undetachably connected
to the cardboard wall of the box. In that case, therefore, the
Ceeth 28 will force an opening in the cardboard wall of the
box. These and other variant embodiments are all understood to

fall within the scope of the present invention.
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CLAIMS

1. An -assembly for providing a passage for a ligquid
between a first member comprising a liguid reservolr and a
second member comprising a liquid outlet, the assembly
comprising:

a first connector mounted on sailid second member and

comprising piercing means for providing an opening 1in said

first member, a liquid passageway from said first member

to said second member being defined 1n said first

connector; and

a second connector undetachably connected to said

first member, salid first and said second connectors being
connected to each other while 1n use, said pierclng means

forcing an opening 1n said first member as said first

connector moves relative to said second connector, whereby

sald passage 1s effected;

whereln sailid second connector comprilses a passageway

extending to said first member, at least a connecting

portion of said first connector being recelved 1in said

i

passageway, sald connecting portion of the first connector

being of a tubular design; said first connector comprising

on an outer wall thereof a self-tapping multiple screw

p—

thread, which in use cooperates with an i1nner wall of said

second connector, salid screw thread forcing an opening 1n
said first member by turning said first connector relative

to said second connector through an angle of less than 360

degrees, avoiding a round hole to be cut out from said
first member resulting 1n a partly cut-out wall portion
that remains attached to a remainder of said member; a

P

free end of salid connecting portion comprising a plurality

of teeth forming the plercing means and laylng on a circle
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with points of at least two of the plurality of teeth
being staggered relative to each other 1n an axial

direction of said connecting portion.

2. The assembly according to claim 1, wherein points of

at least two V-shaped recesses formed between the at least

P

two of the plurality of teeth are staggered relative to

each other in the axial direction of said connecting

portion.

3. The assembly according to claim 2, wherein at least

one of the teeth comprises near a point thereof a radially
outwardly extending thickening portion, the 1inner wall of
the second connector comprising a groove extending 1n the

axial direction of the connecting portion.

4, The assembly according to claim 3, wherein the
connecting portion comprises an O-shaped sealing ring
whose outer diameter 1s greater than an 1inner diameter of

P

the passageway of the second connector.

5. The assembly according to claim 4, wherein the

sealing ring 1is partly countersunk 1n a groove extending

along a perimeter of the connecting portion.

6. The assembly according to claim 5, whereln an outer
diameter of the connecting portion 1s less than an outer

diameter of a continuation  portion adjolning the

connecting portion of the first connector.
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7. The assembly according to claim 6, wherein the 1inner

diameter of the connecting portion is less than an 1nner

F

diameter of the continuation portion.

8. The assembly according to c¢laim 7, wherein the
sealing ring is located adjacent a transition from the

connecting portion to the continuation portion.

9. The assembly according to <claim 8, wherein the
passageway of the second connecting portion comprilses hear
a free end thereof a radially outwardly extending 1nner

wall which merges into an outer rim of the second

connector.

10. The assembly according to claim 9, wherein the first

connector further comprises a liquid dosing device.
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