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(57) ABSTRACT 

A beverage machine (1 ), in particular to a coffee machine, has 
a main flow path (3), that leads through a heating device (2), 
and a bypass flow path ( 4) that circumvents the heating device 
(2). The bypass flow path (4) branches off from the main flow 
path (3) upstream of the heating device (2). The main flow 
path (3) is connected to a water tank (5) at the input side and 
to a dispensing location (6) at the output side. A main flow 
pump (7) is arranged in the main flow path (3) between the 
water tank (5) and the heating device (2). Thus a bypass pump 
(8) is arranged in the bypass flow path (4) to provide a cost­
efficient and accurate admixing of cold water. 

10 Claims, 1 Drawing Sheet 
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BEVERAGE MACHINE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The instant invention relates to a beverage machine, in 

particular to a fully automatic coffee machine, comprising a 
main flow path that leads through a heating device, and a 
bypass flow path that circumvents the heating device. 

2. Description of the Related Art 
In beverage machines, the necessary brewing water, tea or 

also mixed infusion beverages are heated in heating devices, 
which are mostly set to a certain temperature. This tempera­
ture is set, e.g., in a boiler system as setpoint temperature or is 
predetermines by the system (e.g. water in a continuous-flow 
water heater system within a steam boiler). To be able to 
guarantee a consistently high quality of the beverage, it 
should be possible to individually dispense the optimum 
brewing water temperature for the beverage, for the purpose 
of which there are on principle three known possibilities. The 
first possibility is to heat the brewing water to the lowest 
required temperature and then to raise the system temperature 
briefly, based on the beverage, or to raise the beverage to the 
setpoint temperature by means of a downstream "booster" 
(small continuous-flow water heater). A second possibility is 
to provide the brewing water at a higher or at the highest 
necessary brewing temperature level in the heater system and 
then to set the desired brewing temperature by adding cold 
water. The third possibility is to heat the entire heater system 
very quickly based on the product. This, however, only seems 
sensible in the case of comparatively small dispensing quan­
tities. Typically, the second possibility is used, that is, cold 
water is supplied to the actual heater system and the tempera­
ture is regulated through this. Either a cover or a magnetic 
valve is arranged in a bypass to release the bypass as needed 
and to allow cool water to flow to the beverage outlet around 
the heating device. The disadvantage of the mentioned sys­
tems is that it is not accurately known, which flow is set via the 
main path (heating device) and the bypass (cover/valve), 
because the pressure difference in both paths is approxi­
mately the same. In addition to the actual cross section of the 
two paths, the flow that occurs is a function of the flow speed, 
the hydrodynamics of the entire system as well as the viscos­
ity of the medium. The occurring flow speed, in turn, varies 
highly as a function of the brewing device, which is connected 
downstream, or as a function of in which phase of preparation 
the system currently is (brewing start, preinfusion, brewing 
end, ... ). The flow speed obviously also changes in the 
respective path, provided that it is turned off completely, for 
example by means of a valve. Unknown and uncontrollable 
impacts to the hydrodynamics also hold great uncertainties in 
terms of a mixing temperature that is to be set. 

The instant invention deals with the problem of specifying 
an improved or at least an alternative embodiment for a bev­
erage machine of the generic type that is characterized by a 
simple design solution, and that additionally provides reliable 
setting of an accurate mixing temperature. 

SUMMARY OF THE INVENTION 

2 
bypass flow path circumvents this heating device, in that it 
branches off from the main flow path upstream of the heating 
device. 

On the input side, the main flow path is thereby connected 
5 to a water tank or to a connection to a water supply from a line 

network and to a dispensing location at the output side. A 
main flow pump is arranged in the main flow path between the 
water tank/line network and the heating device. The invention 
thus provides a pump, here a bypass flow pump convey colder 

10 admixing water from the water tank/line network. The pump 
is in the main flow path instead of the cover, which was 
possible at that location until now, or instead of the valve, 
respectively, which was possible at that location until now. 

15 
The bypass flow pump can be controlled as a function of the 
chosen product, of the occurring flow or the temperature at the 
input of the main flow path or at the dispensing location, 
respectively. In the event that the bypass flow pump is not 
actuated, all of the water reaches across the main flow path. It 

20 is also possible to set a certain basic bypass flow via a bypass 
that circumvents the bypass flow pump and in which a throttle 
device, in particular a cover, is arranged, for example. A 
significant advantage of the invention is that an admixing 
water quantity can be controlled accurately by means of the 

25 low pressure difference between main and bypass flow path in 
response to a known pump characteristic, in particular when 
using a gear-type pump or a magnetic piston pump. By means 
of the active reaction of the bypass flow pump, a defined rate 
of flow can additionally be established quickly, whereby indi-

30 vidual mixing temperatures can be specifically generated at 
the dispensing location/mixing area by correspondingly 
changing the capacity of the bypass flow pump. On principle, 
such a bypass flow pump can also be produced in a more 

35 
cost-efficient manner than a 2/2-way magnetic valve, for 
example, so that the solution according to the invention is also 
economical. 

The bypass flow pump may be a vane-type pump, a gear­
type pump or a magnetic piston pump. Magnetic piston 

40 pumps represent a very simple, yet extremely reliable design 
of a membrane pump. A coil, to which AC voltage is applied 
and the magnetic field of which acts on a lever, which is 
mounted so as to oscillate, namely the anchor, serves as 
actuator. The end of the lever acts on a membrane. The mag-

45 netic piston pump typically operates with the frequency of the 
AC voltage, with which it is actuated. Such a magnetic piston 
pump reaches a particularly good efficiency when the natural 
frequency of the anchor is adjusted to the AC voltage fre­
quency, so that the bypass flow pump or the magnetic piston 

50 pump, respectively, operate in resonance. Due to the parts that 
move little, such magnetic piston pumps can reach long run­
ning lives and can, at the same time, operate extremely qui­
etly, which is advantageous in particular for modern beverage 
machines. 

55 

60 

Further important features and advantages of the invention 
follow from the subclaims, from the drawing and from the 
corresponding description of the figures by means of the 
drawing. 

It goes without saying that the above-mentioned features 

The invention is based on arranging a bypass flow pump in 
the bypass flow path of a beverage machine comprising a 
main flow path and a bypass flow path, and to accurately 
meter an admixing quantity of cold water via the bypass flow 65 

pump. The main flow path thereby leads via a heating device, 
for example a continuous-flow water heater, whereas the 

and the features, which will be defined below, cannot only be 
used in the respective specified combination, but also in other 
combinations or alone, without leaving the scope of the 
instant invention. 

A preferred exemplary embodiment of the invention is 
illustrated in the drawing and will be defined in more detail in 
the following description. 
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BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is an embodiment of a beverage machine according 
to the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

According to FIG.1, a beverage machine 1 according to the 
invention, which can be embodied as a coffee machine, for 
example, encompasses a main flow path 3, which leads 
through a heating device 2, as well as a bypass flow path 4, 
which circumvents the heating device 2. The bypass flow path 
4 thereby branches off from the main flow path 3 upstream of 
the heating device 2, whereby the main flow path 3 in turn is 
connected to a water tank 5/line network on the input side and 
to a dispensing location 6 on the output side. In the main flow 
path 3, a main flow pump 7 is thereby arranged between the 
water tank 5 and the heating device 2. According to the 
invention, a bypass flow pump 8 is now arranged in the bypass 
flow path 4, namely instead of a valve, which was often 
arranged at that location until now, or a cover, which was 
arranged at that location until now. 

In the main flow path 3, a fluid flow meter 9 is arranged 
downstream from the main flow pump 7 and a brewing valve 
10 as well as a brewing device 11 are arranged downstream 
from the heating device 2. It is thereby possible that the 
bypass flow path 4 branches off from the main flow path 3 
between the water tank 5 and the main flow pump 7 or that the 
bypass flow path 4 branches off from the main flow path 3 
between the main flow pump 7 and the fluid flow meters 9 or 
that the bypass flow path 4 branches off from the main flow 
path 3 between the fluid flow meter 9 and the heating device 
3. 

A return of the bypass flow path 4 into the main flow path 
3 thereby preferably takes place either between the heating 
device 2 and the brewing valve 10 or downstream from the 
brewing device 11, whereby alternative positions for a 
branching off from the main flow path 3 as well for a return 
into the main flow path 3 are illustrated by means of a broken 
line. 

Provision can optionally furthermore be made for a bypass 
12, which circumvents the heating device 2 and the bypass 
flow pump 8 and in which a throttle device 13, in particular a 
cover, is arranged. 

Generally, the bypass flow pump 8 and/or the main flow 
pump 7 can be embodied as vane-type pump, as gear-type 
pump or as magnetic piston pump, whereby in particular the 
latter alternative represents a cost-efficient and at the same 
time an accurately controllable pump. The heating device 2 
can be embodied as a common continuous-flow water heater, 
for example. 

Provision can furthermore be made for a control device 14, 
which controls/regulates the bypass flow pump 8 as a function 

4 
pump 8 or by pulsing this bypass flow pump 8, different 
mixing temperatures can furthermore be generated specifi­
cally and a sensor element (not illustrated), for example, 
which is connected downstream, can be regulated through 

5 this. 
It is furthermore possible to preheat the bypass flow path 4 

and to thus generate pause compensations, e.g., and/or to keep 
a descaling liquid in motion in the heating device 2 by means 
of the bypass flow pump 8 and to thus improve a descaling 

10 result, in particular provided that the brewing valve 10 is not 
actuated thereby. Provision can be made, for example, for a 
further heating device 16 for heating the bypass flow path 4 at 
least area by area. 

To simplify the actuation, the bypass flow pump 8 can, 
15 under the pressure conditions at hand, convey exactly the 

quantity or a slightly higher quantity of bypass water, which 
is necessary to obtain the lowest required mixing tempera­
ture. If a cool beverage is desired, the bypass flow pump 8 can 
thus be actuated permanently. However, it is also possible to 

20 admix the admixing water directly in the area of the dispens­
ing location 6 via the bypass flow pump 8 only after the actual 
brewing process in a postmix, which is illustrated by means of 
a broken line according to FIG. 1. 

In the case of the alternative embodiment shown according 
25 to FIG. 1, the pressure difference between the bypass flow 

path 4 and the main flow path 3 as well as the pressure 
difference upstream of and downstream from the heating 
device 2 is comparatively low, which is why the bypass flow 
pump 4 can generally operate with very low pressure/low 

30 pressure increase. In the event that the bypass flow pump 4 is 
furthermore manufactured as a gear-type pump or as a vane­
type pump or as a magnetic piston pump, a cost-efficient 
manufacture can furthermore be obtained as compared to 
magnetic valves, which have been used there until now. A 

35 defined rate of flow can furthermore be generated via the 
bypass flow path 4 by means of any embodiments of the 
bypass flow pump 8, even when a simultaneous main flow is 
present at the same time in the main flow path 3. 

A provision of tea water is generally also possible, 
40 whereby a path 15 is then chosen, which circumvents the 

brewing device 11 and the brewing valve 10 and which leads 
directly from the heating device 2 to the mixing location/ 
beverage dispensing location 6. 

In the event that the bypass flow pump 4 is not actuated, a 
45 certain basic bypass path can circumvent the heating device 2 

via the throttle device 13, whereby it goes without saying that 
it is also possible that the entire flow-through takes place via 
the main flow path 3 when the bypass flow pump 4 is not 
actuated and the throttle device 13 is closed. Likewise, it is 

50 also possible that an embodiment of cold brewing is possible 
when the bypass flow pump 8 operates by itself, that is, 
without main flow pump 7 and without conveying water 
through the heating device. 

of a flow volume, a beverage temperature at the dispensing 55 

location 6 or a water temperature in the water tank 5. 
What is claimed is: 
1. A beverage machine, comprising: 

Due to the low pressure difference in the main flow path 3 
and in the bypass flow path 4, the admixing water quantity can 
be controlled in a highly accurate marmer in the case of 
known pump characteristics, in particular with the use of a 60 

gear-type pump or of a magnetic piston pump. By means of 
the active reactions of the bypass flow pump 8, a defined rate 
of flow can furthermore be established quickly. The mixing 
portion and thus the admixing quantity of the bypass flow 
pump 8 can be controlled accurately if the total rate of flow is 65 

known, which can be determined via the fluid flow meter 9, 
for example. By changing the capacity at the bypass flow 

a main flow path having an input end connected to a water 
supply and an output end connected to a dispensing 
location, a heating device disposed along the main flow 
path between the input end and the output end and a main 
flow pump arranged between the input end and heating 
device; 

a bypass flow path branching from the main flow path 
upstream of the heating device, and a bypass pump 
arranged in the bypass flow path; and 

a control device that controls the bypass flow pump as a 
function of a beverage temperature at the dispensing 
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location and at least one of a flow volume, and a water 
temperature in the water supply. 

2. The beverage machine of claim 1, further comprising a 
fluid flow meter is arranged in the main flow path downstream 
from or upstream of the main flow pump and a brewing valve 5 
and a brewing device are arranged downstream from the 
heating device. 

6 
5. The beverage machine of claim 2, further comprising: a 

bypass that circumvents the heating device and the bypass 
flow pump and a throttle device being in the bypass. 

6. The beverage machine of claim 1, wherein at least one of 
the bypass flow pump and the main flow pump is embodied as 
a vane-type pump, as a gear-type pump or as a magnetic 
piston pump. 

7. The beverage machine of claim 1, wherein the heating 
device is a continuous-flow water heater or a boiler. 

8. The beverage machine of claim 1, further comprising a 
further heating device, by means of which the bypass flow 
path can be heated at least area by area. 

3. The beverage machine of claim 2, wherein the bypass 
flow path branches off from the main flow path between the 
water supply and the main flow pump, or the bypass flow path 

10 
branches off from the main flow path between the main flow 
pump and the fluid flow meter, or the bypass flow path 
branches off from the main flow path between the fluid flow 
meter and the heating device. 9. The beverage machine of claim 1, wherein the water 

15 supply is a water tank. 4. The beverage machine according to claim 2, wherein 
that the bypass flow path returns back into the main flow path 
between the heating device and the brewing valve, or that the 
bypass flow path returns back into the main flow path down­
stream from the brewing valve. 

10. The beverage machine of claim 1, wherein the water 
supply is a line network. 

* * * * * 
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