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1. What distinguishes today's coffeemakers from those designed in the past? 
 
As with many other small appliances, the design and construction of coffeemakers has 
changed over the years. Apart from aesthetic factors, one important development is the trend 
towards increased carafe sizes and higher wattage heaters. Years ago, a typical drip type 
coffeemaker had a heater rated at between 650 and 900 W, these days the power of the 
heating element ranges from 1000 to 1400 W, averaging at about 1200 W.  
 
 
Design advantages 
 
As a result of higher wattage heaters, the brew cycles are shorter. The water heats up more 
rapidly and provides coffee faster as the water flows more quickly through the coffee powder. 
This also improves the flavour. New larger-volume carafes are filled fast, coffee is available in 
an instant. 
 
 
2. What are today's design requirements? 
 
Some of the new requirements can be fulfilled easily enough by making minor design 
alterations, for example a redesign of the pause and pour valve to allow higher volume 
throughput. However, cost constraints pose the real challenge.  
 
Heating elements, a key component in every coffeemaker, have been redesigned with cost in 
mind. While the heaters have become more powerful, the amount of material used has not 
increased. In fact, higher power density was achieved using less aluminium, providing less 
thermal mass. 
 
Design implications 
 
a) Stringent requirements for temperature control and overheat protection. 
The components used (thermostat and thermal cut-out) need a very short reaction time due 
to the increased rate of temperature change. 
 
b) Increased scaling in water heating tubes. 
Faster scale-up leads to rapid temperature build-up in the aluminium during normal operation 
(brew cycle). This means that the thermal gap between normal operation and the specified 
switch-off temperature of the thermostat is constantly reduced.  
 
Consequently, traditional design configurations of heater, thermostat and separate overheat 
protection could lead to the heaters being switched off during the brew cycle, as scale-up 
increases.  
 
To avoid this "nuisance tripping", the switch-off temperature of the thermostat needs to be set 
to a higher level. Any thermostat with a sufficiently short thermal reaction time can handle 
this. However, the thermostat is only part of the story. 
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3. Where is the real challenge? 
 
Short reaction time is even more essential for the thermal cut-out which provides overheat 
protection when the temperature rises rapidly in the dry cycle.  At the same time, this TCO 
must withstand a frequent temperature overshoot which depends on the wattage of the heater 
and the switch-off temperature of the thermostat. 
 
It is important to ensure the best possible thermal conduction between the TCO and the 
heater to be monitored. This can best be accomplished by means of a direct metallic contact.  
There should be no thermal insulation material impairing the thermal transmission from heater 
to TCO. 
 
In many coffeemakers, the thermal conduction to the TCO is reduced by PTFE tubes required 
for electrical insulation. The tube is necessary because the body of barrel-type TCOs is live. 
However, the poor thermal contact can result in overheating problems, thermal stress and 
reduced durability of the heater. 
 
Design solution 
 
The solution to the problem is a different mechanical TCO construction where the live parts 
are insulated from the fixing elements. 
 
Ideally, the thermostat and TCO should be positioned very close together so that 
thermal data are obtained from the same fixing point.  
 
The advantage is that the normal tolerances in any heater (material thickness, wattage 
variation) and the varying degrees of scaling at different points in the water tube are 
compensated. 
 
 
 
INTER CONTROL's answer 
 
INTER CONTROL has introduced a system of combinations of thermostats with TCOs on a 
common baseplate made of aluminium.  
The thermostat-TCO combination "Discomelt" consists of two similar switch sockets mounted 
side by side on an aluminium plate. This provides a one piece assembly unit which is easy to 
fit on a heating element. Due to the rectangular shape of the combination it is even suitable 
for handling with pick and place equipment for automated assembly directly to a surface 
without extra insulation. 
 
The terminals can be provided in different versions, like quick connectors, crimp or welding 
terminals or combinations of these. If desired, both components - thermostat and TCO - can 
be delivered internally wired in series (US applications) or each with separate terminals as is 
required for European applications. 
 
An important technical aspect of the combination is the common location of both components 
on the surface to be monitored. As the TCO is fitted very closely to the thermostat, it senses 
temperatures almost identical to those to which the thermostat is exposed and the 
temperature gradient at both units is nearly the same. The time factor of the thermostat side 
is approx. 7 seconds and of the TCO approx. 4 seconds depending of the method of 
mounting. 
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The higher temperature level occurring at the TCO is taken into consideration by providing 
thermal sensors with functioning temperatures up to 318°C. 
This enables the manufacturer of the appliance to achieve a very accurate and tight tuning of 
the temperature limits between thermostat and TCO. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Application example 

 
A "Discomelt" is the perfect solution to the design and control challenges posed by modern, 
high-wattage coffeemakers. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
For further information please contact 
INTER CONTROL 
Hermann Köhler Elektrik GmbH & Co KG 
Schafhofstraße 30. 90411 Nuremberg. Germany 
Telephone: +49 (0)911 9522-5 Fax +49 (0)911 9522-875 
Email: Info@intercontrol.de . www.intercontrol.de. 


