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brewing position, a stand-by position and a parking position. The upper locking element (/) In the brewing position protrudes into
the tube section (4) to attain a brewing chamber (6). The upper locking element (/) In the stand-by position does not protrude into
the tube section (4) and the axis of the upper locking element (7) I1s alighed with the axis (9) of the tube section (4). The upper
locking element (7) In the parking position does not protrude into the tube section (4) and the axis of the upper locking element (/)
IS not aligned with the axis (9) of the tube section (4). A pivot column (15) connected to the upper locking element (/) Is moved In
an axial direction, and It Iis rotated about its axis. The pivot column (15) Includes a sliding path (23) Iincluding a first portion (24)
parallel to the axis of the pivot column (15) and a second portion (25) extending in a way similar to a thread. The sliding block (28)
engages the first portion (24) to alternately attain the brewing position and the stand-by position. The sliding block (28) engages the
second portion (25) to alternately attain the stand-by position and the parking position.
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(57) Abstract: An automatic coffee machine (1) includes a sliding
block (28) fixedly connected to a housing (2). A brewing unit (5) in-
cludes an upper and a lower locking element (7, 8) and a vertical tube
section (4). The upper locking element (7) is alternately moved in
a brewing position, a stand-by position and a parking position. The
upper locking element (7) in the brewing position protrudes into the
tube section (4) to attain a brewing chamber (6). The upper locking
element (7) in the stand-by position does not protrude into the tube
section (4) and the axis of the upper locking element (7) is aligned
with the axis (9) of the tube section (4). The upper locking element
(7) in the parking position does not protrude into the tube section
(4) and the axis of the upper locking element (7) is not aligned with
the axis (9) of the tube section (4). A pivot column (15) connected
to the upper locking element (7) is moved in an axial direction, and
it is rotated about its axis. The pivot column (15) includes a sliding
path (23) including a first portion (24) parallel to the axis of the pivot
column (15) and a second portion (25) extending in a way similar to
a thread. The sliding block (28) engages the first portion (24) to al-
ternately attain the brewing position and the stand-by position. The
sliding block (28) engages the second portion (25) to alternately at-
tain the stand-by position and the parking position.
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AUTOMATIC COFFEE MACHINE

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims priority to co-pending German Patent Application No. DE 10

2004 023 964.9 entitled "Kaffeemaschinenautomat”, filed May 14, 2004.

FIELD OF THE INVENTION

The present invention generally relates to an automatic coffee machine. More
pérticularly, the present invention' relates to an automatic coffee machine for providing single
cups of coffee or small jugs of coffee.

Such an automatic coffee machine is to be understood as a machine which
automatically mills the coffee beans to attain coffee powder, introduces the coffee powder into
the brewing chamber, brews the coffee and finally discharges the used tabiet of coffee powder
without the user having to manually initiate or support these or other method steps. ltis to be
understood that the automatic coffee machine however has to be started by the user to initiate
a cycle by pressing a button and the like. The automatic coffee machine may also be designed

as a brewing apparatus for providing a greater volume of fresh coffee.

BACKGROUND OF THE INVENTION
An automatic coffee machine is known from European Patent No. EP 0 641 536 B1
corresponding to US Patent No. US 5,471,910. The known automatic coffee machine includes
a brewing unit including a brewing chamber being formed by a stationary tube section including
a vertical axis and two locking elements, namely an upper locking element and a lower locking
element. The upper locking element is connected to a rotary arm. The tube section is also

called a brewing tube. An axial drive serves to move the rotary arm such that the upper locking
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element is introduced into the tube section and such that it leaves the tube section,
respectively. A pivot drive serves to move the upper locking element into a parking position in
which it is located outside of the axis of the tube section and into a stand-by position in which it
is located in the axis of the tube section, respectively.

The axial drive and the pivot drive for the upper locking element are designed to be
combined. The combined axial and pivot drive includes a worm transmission being located
downstream of a motor and an axially movable and rotatable pivot column for moving the upper
locking element (which is fixedly connected to the rotary arm) to reach a brewing position In

which the locking element protrudes into the tube section. It also serves to move the upper

stop element out off the tube section when moving the upper locking element into the parking

position outside of the axis of the tube section and into the stand-by position in the axis of the
tube sectioh. The upper locking element is fixedly connected to the rotary arm to be commonly
rotated therewith. One single motor serves to drive the combined axial and pivotal drive of the
rotary arm with the upper locking element as well as a funnel and a pivoted coffee removing
element. This motor is connected to the worm transmission and a dividing transmission located
downstream thereof. The worm transmission is located on a spindle of the pivot column. The
dividing transmission is located above the worm transmission, and it includes a guiding bush
surrounding the pivot column, a channel bush surrounding the guiding bush, a bolt and a sliding
block. The channel bush is arranged in the housing in a stationary manner, and it includes a
bore for this purpose. The bolt engages the bore, the bolt being screwed into the housing in a
radial direction from outside towards the inside. The bolt protrudes through the guiding bush in
the region of a slot extending along a part of the circumference in a radial direction. In this way,
the guiding bush cannot move in an axial direction while it may pivot with respect to the channel
bush. The stationary channel bush includes a sliding path. The sliding path at its lower end

includes a beginning portion being parallel to the axis. A thread-like increasing portion is



10

15

20

25

CA 02566064 2006-11-08
WO 2005/112716 PCT/EP2005/004966

REHBERG HUEPPE + PARTNER -3-
17046pct

located next to the beginning portion. The guiding bush also includes a sliding path which is
parallel to the axis. The sliding block cooperates with the two sliding paths located in the
channel bush and in the guiding bush. The sliding block is screwed into the pivot column. The
known dividing transmission has a comparatively great number of components, and it is
comparatively complicated and expensive.

The known automatic coffee machine includes a combined axial and pivot drive for the
upper locking element and a separate vertical drive for the lower locking element. In this way,
the two locking elements may be moved with respect to the tube section of the brewing
chamber independent from one another to realize pressing, releasing and lifting of the tablet of
coffee powder. There is no negative effect for the upper locking element during different
phases of the brewing cycle. All stroke-like movements and pivotal movements of the upper
locking element are derived from a combined drive by means of the dividing transmission. The
specific movements may be determined in an exact and reproducible way. In this way, the
control unit is relieved. Some movements are mechanically coupled by the dividing
transmission. This does not only simplify the construction of the control unit, but it also
increases o'perational safety in an advantageous way. The respective movements of the upper
locking element and of the pivoted coffee removing element are derived from a drive, and they
are coordinated with one another. Only a low number of sensors are required, and the
mechanical forced coupling of the movements is advantageous. The stripping effect is coupled
with the opening movement, meaning the pivotal movement from the stand-by position into the
parking position. It is not necessary to realize and to drive a coffee charger. Due to the fact
that the parking position is located outside of the axis of the brewing chamber, the brewing
chamber is freely accessible from above. In this way, it is possible to arrange a unit for feeding
coffee powder in a stationary way such that the coffee powder may be milled to be directly

introduced into the brewing chamber. Due to the division of the movement of the upper locking
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element into an axial section between the brewing position and the stand-by position and a
thread-like increasing section between the stand-by position and the parking position, it is
possible to arrange up to three or more units for feeding coffee powder in a stationary way. In
this way, it is possible to mill different kinds of coffee or different coffee bean preparations, as it
is required for normal coffee, cappuccino, mocca and the like.

Furthermore, a vertical drive is connected to the lower locking element. The vertical
drive includes another motor, a worm transmission located downstream of the motor and a
spindle being guided in an axial direction. The spindle carries the lower locking element. In
case the seal of the lower locking element of the brewing chamber shows a defect, there is the
danger of a mixture of coffee and coffee powder entering the worm transmission and even the
interior of the motor of the vertical drive. The worm transmission and the motor of the
combined axial and pivotal drive may be damaged since the two worm drives and the two
motors form a unit surrounded by a common housing.

Another automatic coffee machine is known from German Patent Application No. DE
41 33 697 A1 corresponding to US Patent No. US §,309,822. The upper locking element of
the brewing unit is arranged at a rotary arm which is arranged to be pivoted about a stationary
bearing. The upper locking element connected to the rotary arm can be pivoted from a stand-
by position in the axis of the tube section above the brewing chamber into a parking position
outside of the axis of the tube section. A pivot drive designed as an electric motor including a
worm transmission located downstream thereof serves for this pivotal movement. An axial
drive is also arranged on the rotary arm. The upper locking element can be moved into the
tube section in a sealing way by the axial drive to reach the brewing position coming from the
stand-by position. Furthermore, the known automatic coffee machine includes a vertical drive
for the lower locking element. In this way, the known automatic coffee machine includes three

drives for moving the two end pieces. Due to the arrangement of the rotary arm in a stationary
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bearing, it is possible to position and guide the upper locking element of the brewing chamber
with the required exactness starting from the parking position to reach the stand-by position and
the following brewing position without having to design the upper locking element as two parts.
Furthermore, the known automatic coffee machine includes a pivoted coffee removing element
for removing the tablet of coffee powder. The pivoted coffee removing element is connected to
the rotary arm. Discharge of the used tablets of coffee powder is realized by pivotal movement
of the rotary arm about its stationary bearing. The direction of the pivotal movement coincides
with the direction of movement from the stand-by position into the parking position.
Consequently, it is necessary to pivot the rotary arm back and forth twice during one brewing
cycle. The first pivotal movement back and forth serves to realize brewing. The second
movement back and forth serves to discharge the used tablet. The tablet has to be discharged
in the parking position, and the upper locking element must not be located above the brewing

chamber. The control unit of the automatic coffee machine has to take this into account.

SUMMARY OF THE INVENTION

The present invention relates to an automatic coffee machine. The automatic coffee
machine includes a housing. A sliding block is fixedly connected to the housing. A brewing
unit includes an upper locking element having an axis, a lower locking element and a tube
section having a vertical axis. The upper and lower locking elements and the tube section
are designed and arranged to alternately attain a brewing position, a stand-by position and a
parking position. The upper locking element in the brewing position protruding into the tube
section such that a brewing chamber is formed in which coffee can be brewed. The upper
locking element in the stand-by position does not protrude into the tube section and the axis
of the upper locking element is aligned with the axis of the tube section. The upper locking
element in the parking position does not protruding into the tube section and the axis of the

upper locking element is not aligned with the axis of the tube section. A rotary arm Is
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connected to the upper locking element. A pivot column has a circumference and an axis.
The pivot column is connected to the rotary arm. The pivot column is designed and
arranged to be movable in an axial direction and to be rotatable about its axis. The pivot
column includes a sliding path. The sliding path includes a first portion which is parallel to
the axis of the pivot column and a second portion which extends about at least a part of the
circumference of the pivot column in a way similar to a thread and not to be parallel to the
axis of the pivot column. The first portion of the sliding path of the pivot column is designed
and arranged such that the sliding block engages the first portion to alternately attain the
brewing position and the stand-by position. The second portion of the sliding path of the
pivot column is designed and arranged such that the sliding block engages the second
portion to alternately attain the stand-by position and the parking position. .

The novel automatic coffee machine has a comparatively simple structure.
Especially, the brewing cycle is simplified without having negative effects with respect to the
steps of compressing, releasing and discharging the tablet of coffee powder.

The sliding path including the first portion which is parallel to the axis of the pivot
column serves to transfer the upper locking element from the brewing position into the stand-
by position. The thread-like increasing portion of the sliding path serves to pivot the rotary
arm with the upper locking element from the stand-by position into the parking position.

Other than in the prior art, the sliding path is no longer located at a separate channel
bush, but instead directly at the pivot column. In combination with this arrangement, it is
only necessary to arrange the sliding block at the housing in a stationary manner. The
sliding block engages the sliding path. A channel bush and a bolt protruding through the
channel bush and through the sliding bush known from the prior art are no longer required in
the novel automatic coffee machine. No guide bush has to be located between the pivot

column and a channel bush in a radial direction. Instead, it is possible to arrange a small
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guiding ring being offset in an axial direction. Nevertheless, the pivotal movement of the
funnel and of the pivoted coffee removing element may be derived from the guiding ring. For
this purpose, the guiding ring is arranged to be offset with respect to the sliding path and the
sliding block in an axial direction. Preferably, it 1s located above these elements and to
surround the pivot column. The guiding ring is fixedly connected to the pivot column to be
commonly rotated therewith, but to be movable in an axial direction such that the guiding
ring with the pivoted coffee removing element and the funnel connected thereto does not
fulfill a movement during a pure axial movement of the pivot column, but to follow the pivot
column during a rotational movement. The entire dividing transmission formed in this way
includes a decreased number of single components, and it is thus comparatively inexpensive
in manufacture and assembly. The dividing transmission preferably has a decreased
diameter and reduced space requirement.

The present invention may also be used in combination with a flow heater. In other
words, there is the possibility of especially surrounding the brewing chamber with a flow
heater to ensure quick readiness for service of the automatic coffee machine. Both motors
may be located below the flow heater, méaning at a place which is not subjected to great
thermal stress. The housing of the flow heater may also form the housing of the brewing
chamber and of the dividing transmission at the same time such that it is not necessary to
arrange a separate housing. Furthermore, the tube section of the brewing chamber is
located in this common housing. Thus, one attains one big housing only. This housing may
be manufactured with great exactness without problems. The level of exactness required for
positioning the elements with respect to one another is automatically achieved. Especially,
the distance between the axis of the brewing chamber and the axis of the dividing
transmission is specified.

The automatic coffee machine may further include a first drive. The first drive
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includes a first motor and a first transmission. The first transmission may be arranged
downstream of the motor. The first transmission may be operatively connected to the first
motor to be driven by the first motor. The first transmission may be operatively connected to
the pivot column to drive the pivot column. The first motor has an axis and the rotary arm
has an axis. The axis of the motor may be arranged to be parallel to and spaced apart from
the axis of the rotary arm. The first motor may be arranged above the first transmission.
The automatic coffee machine may further include a pivoted coffee removing element. The
pivoted coffee removing element is designed and arranged to be pivoted to remove a tablet
of coffee powder from the lower locking element after use of the tablet of coffee powder.
The first motor may be designed and arranged to drive the pivoted coffee removing element.
The automatic coffee machine may further include a second drive. The second drive
includes a second motor and a second transmission. The second transmission includes a
spindle, the spindle being driven by the second motor and being operatively connected to
the lower locking element such that the lower locking element is moved in the tube section in
the direction of the vertical axis of the tube section. The first and second drive may be
designed and arranged to be independent from oﬁe another. The term independent relates
to the realization of separate units including a motor and a transmission for the combined
axial and pivotal drive, on the one hand, and for the vertical drive, on the other hand. In this
case, a common housing, or a common support are not desired. The respective motor is
located at a higher place than the respective transmission such that a mixture of coffee and
coffee powder cannot enter the motor and negatively influence the motor during failure of the
seal located at the lower locking element of the brewing chamber. Even if a different defect
occurs, the single elements of the two units may be replaced or repaired at comparatively
low costs independent from one another.

Each of the motors may be supported on a bracket. In this case, it is not desired to
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use a common housing. The separate elements of the drives are arranged with great ease
of service, meaning in a way to be easily accessible and visible. The independent design
and arrangement of the separate units each including a motor énd a transmission for the
combined axial and pivotal drive, on the one hand, and for the vertical drive, on the other
hand, located downstream of the motor is not known from the prior art. This design may be
used in combination with the design of the dividing transmission or independent therefrom.

The dividing transmission may be designed in a way that the pivot.ed coffee removing
element discharges the tablet of coffee powder during the movement of the upper stop
element from the stand-by position into the parking position. The pivoted coffee removing
element is not connected to the rotary arm, but it is separately supported such that its
movement may be derived in a separate way. The movement of the upper locking element,
on the one hand, and of the pivoted coffee removing element, on the other hand, is
coordinated, and it is coupled by the dividing transmission. The coupling is realized in a way
that the direction of the stripping movement corresponds to the direction of the pivotal
movement of the upper stop element from the stand-by position into the parking position. In
this way, there is the advantage of only requiring one single pivotal movement back and forth
within a brewing cycle. Thus, the brewing cycle may be realized in a faster and simplified
way.

The transmission located downstream of the first motor and/or the second motor may
preferably include a toothed belt, a V-belt or engaging gear wheels. It is preferred to design
at least the transmission for the vertical drive to be permeable to coffee and coffee powder.
It is also possible to arrange a bevel gear pair at this place.

To simplify manufacture, it is preferred to design both transmissions to include
corresponding elements. It is preferred that each transmission includes a nut which is

rotatable but which cannot be moved in an axial direction. The nut includes an inner thread



10

15

20

25

CA 02566064 2006-11-08
WO 2005/112716 PCT/EP2005/004966

REHBERG HUEPPE + PARTNER -10 -
17046pct

which cooperates with an outer thread located on the spindle of the vertical drive and on the
pivot cqumh of the combined axial and pivotal drive, respectively. For example, the toothed
belt engages the outer circumference of the nut.

It is preferred to arrange a gquiding ring in the upper region of the pivot column, the
guiding ring being designed and arranged to be rotatable, but not to be movable in an axial
direction. The guiding ring is fixedly connected to the pivot column to be commonly rotated
therewith and to be movable with respect to the pivot column in an axial direction. The
pivoted coffee removing element for discharging the tablet of coffee powder and/or the
funnel for introducing the coffee powder into the brewing chamber are fixedly connected to
the guiding ring to be commonly rotated therewith. The guiding ring only has a small axiali
extension, and it thus does not require a lot of room. However, it fulfills all necessary
functions relating to the pivotal movement of the pivoted coffee removing element and the
funnel.

A non-circular connection unit may be arranged between the pivot column and the
guiding ring. This connection unit may include a flattened portion located at the pivot column
to be continuous in an axial direction and a counter protrusion being located at the guiding
ring. However, it is also possible to use other non-circular connection units with or without
clearances. In this way, different overlaps with the pivotal movement of the rotating arm are
possible.

The sliding path in the pivot column includes a beginning portion which is parallel to
the axis. The beginning portion serves to transfer the upper locking element from the
brewing position into the stand-by position and vice versa. A rotational movement of the
pivot column is prevented in this beginning portion which is parallel to the axis, and a stroke-
like movement parallel to the axis is realized. This movement at least occurs in the region in

which the upper locking element is arranged in the tube section of the brewing chamber. |t
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is preferred to use a soft transition between this region and the thread-like increased region.
The thread-like increased region subjects the rotary arm with the upper locking
element being fixedly connected thereto to a pivotal movement from the stand-by position
into the parking position and vice versa. During this pivotal movement, the upper locking
element moves away from the axis of the tube section such that the space located above the
tube section is accessible. The stand-by position is located at a lower level than the parking
position such that it is possible to move below exiting chutes of coffee mills located above
the tube section without problem in the stand-by position. At the same time, relative lifting ot
the upper locking element into the parking position is advantageous in the sense of allowing
for a position for cleaning the upper locking element by spraying a respective amount of
water. This cleaning water may be discharged through a respective outflow, and it thus does
not enter the brewing chamber. The pivoted coffee removing element is arranged behind
the upper locking element. This means that it follows the upper locking element when
pivoting the upper locking element from the stand-by position into the parking position. This
allows for the advantage of the space into which the used tablet may be lifted being free
from the upper locking element such that the pivoted coffee removing element may fulfill its
function. The pivoted coffee removing element preferably is designed to have an
approximately semi-circular shape the concave side of which being associated with the
upper locking element. In this way, it is possible to use the pivoted coffee removing element
to discharge the tablet when transferring the upper stop element from the stand-by position
into the parking position without making the brewing cycle more complicated. The non-
circular connection unit between the guiding ring and the pivot column may be arranged to
be parallel to the axis. Thus, it is straight and it may be easily manufactured. The rotational

movement is derived from the thread-like increasing region of the sliding path located in the

pivot column.
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The rotary arm at its side facing away from the upper locking element may be
enlarged to protrude beyond the pivot column, and it may include a stop. A counter stop
associated with the stop may be arranged at the housing. The stop of the rotary arm
contacts the counter stop in the brewing position of the upper locking element. The stop or
the counter stop may be designed to be adjustable such that the position of the upper
locking element in the brewing position is determined. When pressure acts upon the upper
locking element in the brewing chamber during brewing, a respective counter force between
the stop and the counter stop may be absorbed such that the pivot column is free from
bending loads. This is a positive effect concerning the support, operational safety and
durability of the pivot column. The guiding ring may also form the bearing for the pivot
column.

The pivoted coffee removing element is fixedly connected to the guiding ring to be
commonly rotated therewith, especially by a screw connection. In this way, any rotational
movement of the guiding ring is transmitted to the pivoted coffee removing element. The
guiding ring cannot move an in axial direction, and it can only rotate on the spot In
coordination with the pivot column.

The first and second motor for the drive of the pivot column and of the lower locking
element, respectively, may be designed as electric motors, especially as direct current
motors. A nut and spindle unit may be arranged.between the first motor and the dividing
transmission, the spindle being fixedly connected to the pivot column to be commonly
rotated therewith. The nut is arranged to be rotatable, but it cannot move in an axial
direction such that the pivot column fulfills a stroke-like movement when rotating the nut on
the spot. The motor for the drive may also be designed as a hydraulic motor and the like, for
example. However, it is preferred to use an electric motor which allows for the possibility of

exact and reproducible control. The same applies to the second motor of the vertical drive.
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The motor for moving the lower locking element may also be designed as an electric
motor, especially as a direct current motor. Both drives and motors, respectively, may be
designed to be similar or even identical.

Other features and advantages of the present invention will become apparent to one
with skill in the art upon examination of the following drawings and the detailed description. Itis
intended that all such additional features and advantages be included herein within the scope of

the present invention, as defined by the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be better understood with refereﬁce to the following drawings. The
components in the drawings are not necessarily to scale, emphasis instead being placed upon
clearly illustrating the principles of the present invention. In the drawings, like reference
numerals designate corresponding parts throughout the several views.

Fig. 1 is a vertical sectional view througﬁ an exemplary embodiment of the novel
automatic coffee machine.

Fig. 2 is a side view of the novel automatic coffee machine of Fig. 1.

Fig. 3 is a top view of the novel automatic coffee machine of Fig. 1.

Fig. 4 is a sectional view along line IV-IV in Fig. 1.

DETAILED DESCRIPTION
Referring now in greater detail to the drawings, Figs. 1-4 illustrate an exemplary
embodiment of the novel automatic coffee machine 1. The automatic coffee machine 1
includes a common housing 2. A flow heater (not illustrated) including a hot water chamber
(not illustrated) may be arranged in the inside of the common housing 2. The housing 2
includes a bore 3. A tube section 4 is inserted into the bore 3 in a sealed way. The tube

section 4 is part of a brewing unit 5. A brewing chamber 6 of the brewing unit 5 is limited and
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defined, respectively, by an upper locking element 7 and a lower locking element 8. Usually,
the upper stop element 8 is designed as a "water piston”. This means that water is introduced
into the brewing chamber 6 during brewing of coffee from here to be sent through the coffee
powder. The lower locking element 8 usually is designed as "coffee piston". This means that it
serves as the carrier for the tablet of coffee powder. However, it is also possible to use and
operate, respectively, the stop elements 7 and 8 in the opposite manner.

The lower locking element 8 always remains located in the tube section 4, and it is only
moved in an axial direction to fulfill a stroke corresponding to the vertical axis 9. The upper
locking element 7 is moved out off the tube section 4 in the direction of the axis 9, and it is then
pivoted in a lateral direction to be capable of feeding coffee powder through the clear opening
of the tube section 4 and of the brewing chamber 6, respectively. The two locking elements 7
and 8 have a design similar to a piston, and they include seals which are not illustrated for
reasons of easier understanding the drawings. The lower locking element 8 includes a screen
for passage of the coffee and an outlet for delivery of the coffee in a known way.

A first motor 10 serves for movement of the upper locking element 7, the motor 10 being
arranged above the lower end of the housing 2. A transmission 11 (Fig. 2) Is located
downstream of the motor 10. A nut and spindle unit is part of the transmission 11. The spindle
12 of the nut and spindle unit has a vertical axis 13. The axis 13 extends parallel to the axis 9
at a respective distance. The nut 18 associated with the spindle 12 is not illustrated in Fig. 1 in
greater detail, and it is only indicated in Fig. 2. The nut 18 is designed and arranged to be
rotatable and not to be movable in an axial direction such that the spindle 12 fulfilis a pure
stroke-like movement in the direction of the axis 13 according to double arrow 14 when the nut
18 is rotated. The spindle 12 is fixedly connected to a pivot column 15 of a dividing
transmission 16 to be commonly rotated with the pivot column 15. The dividing transmission 16

also protrudes through the housing 2 of the automatic coffee machine 1. It is to be seen in
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Figs. 1 and 3 how the housing 2 extends in a lateral direction such that the brewing apparatus 5'
IS arranged in the housing 2 at one side and the dividing transmission 16 is arranged in the
housing 2 at the other side. The pivot column 15 is part of the dividing transmission 16. The
pivot column 15 is supported in a bore 19 located in the housing 2. A sliding block 28 engages
the bore 19. The guiding block 28 is screwed into the housing 2 in a radial direction from
outside towards the ihside, and it cooperates with the pivot column 15 in this way.

A guiding ring 17 is rotatably supported in the housing 2 in the upper region of the bore
19. The guiding ring 17 includes a non-circular connection unit 20 (Fig. 4) with a flattened
portion 21 extending along the axial stroke of the pivot column 15. A counter protrusion located
at the guiding bush 17 is associated with the flattened portion 21. A cover plate 27 in this way
prevents the guiding ring 17 from moving in an axial direction according to arrow 14, and it
allows for a relative pivotal movement according to double arrow 22 about the axis 13.

A sliding path 23 is arranged in the pivot column 15. The sliding path 23 is to be best
seen in Fig. 1. The sliding path 23 is designed as a channel or a groove located in the
surface of the pivot column 15. The sliding path 23 includes a beginning portion 24 at its lower
end which is parallel to the axis of the pivot column 15. A portion 25 having a shape similar to a
thread follows after a respective transition portion. The sliding path 23 at its upper end may
again include a portion 26 which is parallel to the axis of the pivot column 15. Due to the fact
that the pivot column 15 is a mountable shaft element, even a complicated shape of the sliding
path 23 may be easily produced.

The sliding block 23 cooperates with the sliding path 23. The sliding block 28 is fixedly
located at the housing 2, and it extends into the sliding path 23 in a radial direction from outside
towards the inside. The pivot column 15 in this way does not only protrude through the housing
2 in a vertical direction, but it also extends beyond the housing 2 in an upward direction. A

rotary arm 29 (Figs. 1 to 3) is fixedly connected to the pivot column 15 to be commonly rotated
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therewith. The upper locking element 7 of the brewing unit Sis fixedly supported at one free
end of the rotating arm 29. The rotating arm 29 at its side facing away from the upper locking
element 7 includes a stop 30 which cooperates with a counter stop 31 being located at the
housing 2. The counter stop 31 may be designed as an adjustable screw to determine the
brewing position of the upper locking element 7 and support for the upper locking element 7 in
the brewing position.

A pivoted coffee removing element 32 and a funnel 37 are fixedly connected to the
guiding ring 17 to be commonly rotated therewith. These elements fulfill a pure rotational
movement or pivotal movement about the axis 13 according to double arrow 22 as it applies to
the guiding ring 17. In the parking or parked position, the funnel 37 reaches a position above
the brewing chamber 6 and the axis 9, respectively, such that coffee powder may be introduced
into the brewing chamber 6 during a following brewing cycle. The coffee powder comes from a
mill, and it reaches the brewing chamber 6 via a chute and the funnel 37. In the parking
position, the upper stop element 7 is located above a stationary discharge funnel such that the
upper locking element 7 may be cleaned with hot water.

The upper locking element 7 generally has three different positions. A first position is
the brewing position in which the upper locking element 7 is located in the tube section 4 of the
brewing chamber 6, as this is illustrated in Fig. 1 by the continuous line. The coffee is brewed
in this position. A second position is the stand-by position in which the upper locking element 7
is located in the direction of the axis 9, but outside of the tube section 4 and above the tube
section 4. This position is not illustrated in the drawings. Finally, the third position is the
parking position or parked position of the upper locking element 7 as it is illustrated in Fig. 1 by
a broken line and in Figs. 2 and 3 by a continuous line. In this parking position, the upper
locking element 7 is pivoted away from the axis 9 of the tube section 4 according to double

arrow 22. Furthermore, it is lifted In an axial direction, for example, to arrange a discharging
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funnel and a discharging conduit for cleaning water below the locking element 7 in the parking
position. In this way, the upper locking element 7 may be cleaned in the parking position. The
parking position also is the position in which the upper locking element 7 is located between
two brewing cycles. In other words, each brewing cycle begins and ends in the parking
position.

The lower locking element 8 is also connected to a drive. This drive is designed as a
pure lifting drive or a vertical drive according to double arrow 14 in the direction of the axis 9.
The vertical drive includes another motor 33 being located above the housing 2 and being
independent from the first motor 10 which is also located above the upper locking element 7.
For example, the motors 10 and 33 may be arranged on separate supporting plates 34 and 35,
respectively. The motors 10 and 33 especially may be designed as electric motors, hydraulic
motors and the like. It is possible that the motors 10 and 33 have the same design. A
transmission 38 is located downstream of the motor 33. A spindle 36 is driven to move in an
axial direction within the axis 9 according to arrow 14. The spindle 36 is driven by a nut 37
which Is arranged not to be movable in an axial direction, but to be rotatable. The lower locking
element 8 Is arranged at the upper end of the spindle 36. The lower locking element 8 is
llustrated in its lower end position in Fig. 1. It is further introduced into the brewing chamber 6
In an upward direction to reach the brewing position. During a brewing cycle, the lower locking
element 8 may be moved into the tube section 4 in an upward direction until its upper surface is
aligned to the outer end plane of the housing 2.

Fig. 1 especially illustrates the very simple structure of the dividing transmission 16.
The dividing transmission 16 includes the pivot column 15 being supported in the bore 19, the
sliding path 23 and the stationary sliding block 28. The pivot column 15 furthermore includes
the continuous flattened portion 21 serving to carry along the guiding ring 17.

The combination of Figs. 1-4 makes it possible to fully understand the design and
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arrangement of the drives. It is already to be seen in Fig. 1 that the two motors 10, 33 are
arranged above the nuts 18, 39 of the transmissions 11, 38. The pinions 42, 43 being located
on the shafts of the motors 10, 33 face in a downward direction, and they are connected to the
nuts 18, 39 by a toothed belt 40, 41. Due to the fact that the two drives have the same design,
Fig. 2 illustrates these two drives in one figure by using the reference numerals of the two
drives at the same time. The axes of the motors 10, 33 are arranged to be perpendicular and
parallel and to be spaced apart to the axes 9 and 13. In case the seal of the lower locking
element 8 fails, exiting coffee and coffee powder may pass through the transmission 38, and it
drips off. Consequently, coffee and coffee powder does not enter the motor 33 as well as the
motor 10 and the associated transmission 11.

A brewing cycle takes place as follows:

The upper locking element 7 is located in the parking position (also see Fig. 3) being
llustrated by a broken line in Fig. 1. The lower locking element 8 is located in the lowermost
position illustrated in Fig. 1. The tube section 4 of the brewing chamber 6 is opened In an
upward direction. When starting a brewing cycle at a control unit (not illustrated in greater
detail), coffee powder is milled by a coffee mill (not illustrated). The coffee powder falls down
on a chute being located at the mill and through the funnel 37 to reach the interior of the
brewing chamber 6 and to be thus located on the lower locking element 8. Due to the fact that
the rotational arm 29 together with the upper locking element 7 is pivoted about a comparatively
great pivot angle (Fig. 3) in the parking position, there is the possibility of arranging up to three
coffee mills with the associated chutes to end above the brewing chamber 6. In this way,
different coffee beans may be milled to reach the brewing chamber 6 to provide a variety of
different kinds of coffee.

As soon as milling has been completed, the motor 10 is actuated to rotate in such a

sense of rotation that the rotational arm 29 with the upper locking element 7 is pivoted from the
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parking position into the stand-by position. This is achieved by a combined pivotal movement
and a lowering movement in a clockwise direction about the axis 13 according to double arrow
22 (Fig. 3). During this movement, the pivoted coffee removing element 32 with the funnel 37 Is
also pivoted. Although the spindle 12 and thus the pivot column 15 is only lowered in the
direction of the axis 13 by the motor 10 a pivotal movement is added by the thread-like
decreasing portion 22 of the sliding path 23 and by the sliding block 28 of the pivot column 15.
This movement lasts until the end of the portion 25 at the transition region to the portion 24
(which is parallel to the axis) of the sliding path 23 has been reached. The upper locking
element 7 is then located such that its axis is aligned to the axis 9, but still above the tube
section 4 and such that it does not protrude into the tube section 4. With this movement, the
guiding ring 17 and the pivoted coffee removing element 32 and the funnel 37 connected
thereto are subjected to a return movement. This movement is a pure rotational movement in a
clockwise direction according to double arrow 22 (Fig. 3). The pivoted coffee removing element
32 does not fulfill a function during this movement. However, when choosing a respective
design, this movement may be used to remove coffee powder which is located on the surface
of the housing 2 in the region of the tube section 4 in an undesired way.

However, the motor 10 still runs in the stand-by position. In other words, the elements
move through the stand-by position as described above without interruption of the movement of
the motor 10. The sliding block 28 thus reaches the beginning portion 24 (which is parallel to
the axis) of the sliding path 23 via the transition portion such that the upper locking element 7
may be moved from the stand-by position into the brewing position by a pure axial lowering
movement. During this movement, the seal of the upper locking element 7 is introduced into
the tube section 4. Thus, the brewing position for the upper locking element 7 is reached, as
this is illustrated in Fig. 1. At the same time, the stop 30 contacts the counter stop 31 from

above. The brewing position has been reached. The motor 33 of the vertical drive for the lower
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locking element 8 is now actuated, and the lower locking element 8 is lifted. The lower locking
element 8 is moved in an upward direction such that the coffee powder contained in the
brewing chamber 6 is compressed to form a tablet. During this movement, the lower locking
element 8 presses against the stationary upper locking element 7. After pressing, a release
operation for the tablet may preferably take place. This means that the sense of rotation of the
motor 33 is inverted. It is to be understood that the distance along which the lower locking
element 8 is moved in a downward direction is comparatively small. Then, the actual brewing
operation may start. This means that the control unit opens a respective valve, and it actuates
a pump for hot water such that a respective volume of hot water is pressed through the upper
locking element 7, the compressed tablet of coffee powder and the lower locking element 8.
Consequently, the ready to be used coffee is discharged at a coffee outlet into a cup, a small
jug or a different vessel. The brewing process has been finished, and the upper locking
element 7 may be moved from the brewing position back into the stand-by position and further
into the parking position. For this purpose, the motor 10 is actuated to rotate in the other sense
of rotation. At first, the sliding block 28 is located in the beginning portion 24 (which is parallel
to the axis) of the sliding path 23 such that the upper locking element 7 is moved in an axial
upward direction from the brewing position into the stand-by position. It then moves through
the stand-by position, and the sliding block 28 reaches the inclined portion 25 of the sliding path
23. This causes the pivotal movement of the rotational arm 29 together with the upper locking
element 7 to leave the stand-by position and to reach the parking position. Furthermore, the
pivoted coffee removing element 32 being connected to the guiding ring 17 is also pivoted in a
clockwise direction (Fig. 3). The element 32 is moved to pivot above the surface of the housing
2. In coordination with this pivotal movement, the motor 33 for the lower locking element 8 has
been actuated to lift the used tablet of coffee powder by an axial lifting movement in the tube

section 4 in an upward direction above the surface of the housing 2 such that this tablet is
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contacted by the pivoted coffee removing element 32 during the return movement of the
rotational arm 29 to be dumped into a container for used tablets of coffee powder in a lateral
direction. As soon as the tablet has been dumped, the motor 33 is again operated to rotate in
the opposite sense of rotation to reach the lower position according to Fig. 1. At the same time,
the upper locking element 7 reaches the parking position above the discharge funnel such that
the cleaning operation may start. The funnel 37 is located above the brewing chamber 6, and it
feeds fresh milled coffee powder into the brewing chamber 6 at the beginning of a following
brewing cycle.

Many variations and modifications may be made to the preferred embodiments of the
invention without departing substantially from the spirit and principles of the invention. All
such modifications and variations are intended to be included herein within the scope of the

present invention, as defined by the following claims.
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CLAIMS
1. An automatic coffee machine, comprising:
a housing;

a sliding block, said sliding block being fixedly connected to said housing;

a brewing unit, said brewing unit including an upper locking element having an axis, a
lower locking element and a tube section having a vertical axis, said upper and lower locking
elements and said tube section being designed and arranged to alternately attain a brewing
position, a stand-by position and a parking position,

said upper locking element in the brewing position protruding into said tube
section such that a brewing chamber is formed in which coffee can be brewed,

said upper locking element in the stand-by position not protruding into said
tube section and the axis of said upper locking element being aligned with the axis of
said tube section,

said upper locking element in the parking position not protruding into said tube
section and the axis of said upper locking element not being aligned with the axis of
said tube section;

a rotary arm, said rotary arm being connected to said upper locking element; and

a pivot column, said pivot column having a circumference and an axis, said pivot
column being connected to said rotary arm, said pivot column being designed and arranged
to be movable in an axial direction and to be rotatable about its axis, said pivot column
including a sliding path, said sliding path including a first portion which is parallel to the axis
of said pivot column and a second portion which extends about at least a part of the
circumference of said pivot column in a way similar to a thread and not to be parallel to the

axis of said pivot column,
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said first portion of said sliding path of said pivot column being designed and
arranged such that said sliding block engages said first portion to alternately attain
the brewing position and the stand-by position,

said second portion of said sliding path of said pivot column being designed
and arranged such that said sliding block engages said second portion to alternately

attain the stand-by position and the parking position.

2. The automatic coffee machine of claim 1, further comprising a first drive, said first
drive including a first motor and a first transmission, said first transmission being arranged
downstream of said first motor, said first transmission being operatively connected to said
first motor to be driven by said first motor, said first transmission being operatively connected

to said pivot column to drive said pivot column.

3. The automatic coffee machine of claim 2, wherein said first motor has an axis and
said rotary arm has an axis, the axis of said motor being arranged to be parallel to and

spaced apart from the axis of said rotary arm.

4. The automatic coffee machine of claim 2 or 3, wherein said first motor is arranged

above said first transmission.

S. The automatic coffee machine of at least one of claims 1 to 4, further comprising a
pivoted coffee removing element, said pivoted coffee removing element being designed and
arranged to be pivoted to remove a tablet of coffee powder from said lower locking element

after use of the tablet of coffee powder.
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6. The automatic coffee machine of claim 5, wherein said first motor is designed and

arranged to drive said pivoted coffee removing element.

7. The automatic coffee machine of at least one of claims 2 to 6, further comprising a
second drive, said second drive including a second motor and a second transmission, said
second trahsmission including a spindle, said spindle being driven by said second motor and
being operatively connected to said lower locking element such that said lower locking

element is moved in said tube section in the direction of the vertical axis of said tube section.

8. The automatic coffee machine of claim 7, wherein said first and second drive are

designed and arranged to be independent from one another.

9. The automatic coffee machine of claim 7 or 8, wherein said second motor has an axis
and said brewing chamber has an axis, said axis of said second motor being arranged to be

parallel to and spaced apart from the axis of said brewing chamber.

10. The automatic coffee machine of at least one of claims 7 to 9, wherein the axis of

sald second motor is arranged above said second transmission.

11.  The automatic coffee machine of at least one of claims 2 to 10, wherein said first
transmission includes at least one element selected from the group consisting of a toothed

belt, a V-belt and two engaging gear wheels.

12. The automatic coffee machine of at least one of claims 7 to 11, wherein said first and

second motor are designed as electric motors, especially as direct current electric motors.
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13. The automatic coffee machine of at least one of claims 1 to 12, further comprising a
guiding ring,

sald guiding ring being arranged in said housing to be rotatable with respect to said
housing,

sald guiding ring being arranged Iin said housing not to be movable in an axial
direction with respect to said housing,

said guiding ring being connected to an upper region of said pivot column in a way to

be commonly rotated with said pivot column.

14.  The automatic coffee machine of claim 15, further comprising a pivoted coffee
removing element, said pivoted coffee removing element being designed and arranged to be
pivoted to remove a tablet of coffee powder from said lower locking element after use of the
tablet of coffee powder, said pivoted coffee removing element being fixedly connected to

said guiding ring to be commonly rotated therewith.

15.  The automatic coffee machine of claim 13 or 14, further comprising a non-circular
connection unit, said non-circular connection unit being formed between said pivot column

and said guiding ring to connect said pivot column and said guiding ring.

16. The automatic coffee machine of claim 15, wherein said non-circular connection unit
includes a flattened portion and a counter stop, said flattened portion being located at said
pivot column to continuously extend in an axial direction, said counter protrusion being

located at said guiding ring.

17. The automatic coffee machine of at least one of claims 1 to 16, wherein
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said rotary arm at its side facing away from said upper locking element is enlarged to
protrude beyond said pivot column,

said rotary arm includes a stop,

said housing includes a counter stop, said counter stop being associated with said
stop, said stop being designed and arranged to contact said counter stop in the brewing

position.

18. The automatic coffee machine of at least one of claims 1 to 17, wherein said sliding
path further includes a third portion, said end portion being designed and arranged to be

parallel to the axis of said pivot column.
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