
EP 0 362 954 B1 Description The present invention relates to a coffee
brewing apparatus comprising a filter chamber for brewing coffee, a water
tank, a heaterfor heating water delivered from the water tank and providing
hot water to the filter chm- 5   ber, and a main power supply switch. A
coffee brewing apparatus provided with a mill to grind coffee beans is
known, and that kind of apparatus with a timer is disclosed in Japanese
Utility Model Publication No. 615215. The operation of this apparatus will
be explained with reference to Figure 3. The current time and desired
activation time are set by means of a fast-traverse button 34 or a slow- 10
traverse button 35 together with a time setting button 36. Then, when a
main switch 37 is toggled from "OFF" position to "TIMER" position, the
coffee brewing apparatus gets into the timer mode. If a mill switch is de-
pressed during the timer mode, mill 28 is energized causing coffee beans to
be ground resulting in coffee pow- der. When the current time coincides
with the activation time, power is supplied to a heater and watercontained
in water tank 27 is heated. Coffee beverage is brewed by transmitting hot
water through the coffee powder 15  ground by mill 28. The brewed coffee is
poured into the coffee vessel 31 from upper protrusion 29. Then, a heating
plate contained in base 30 keeps the coffee warm. However, the coffee taste
worsens due to oxidization if the coffee is warmed for a long time.
Therefore, the known coffee brewing apparatus automatically ceases to
supply power to the heating plate following the operation of the timer of
the apparatus if a predetermined time (59 minutes) lapses after brewing. 20
The main switch employed in the known coffee brewing apparatus is a dual
three-contact switch which can take three positions: "TIMER", "OFF" or
"ON". While the switch is in the "ON" position, power Is always supplied to
the heater. If the switch is turned to the "OFF" position, the power source
is switched off. In addition to this kind of a dual three-contact switch, a
tumbler switch, a push-button switch or a switch having a timer function
realized by a spiral spring, are conventionally utilized as a power switch
of the coffee 25  brewing apparatus. However, in case such a switch is
employed the power source has to be turned off by hand. Generally, a
thermostat is arranged between the heater and the power lines in order to
keep the heater temperature within a limited range. The circuit is turned
on by this thermostat if the temperature falls below a preselected
temperature, forexample [err], and is turned off If ot rises above another
preselected temperature, for example [err]. Furthermore, the coffee brewing
apparatus is generally provided with a thermal fuse near 30  the heater in
order to prevent the situation in which the thermostat does not turn off
the heater even if the temperature rises above the preselected maximum
temperature and the heater continues to be heated. In the coffee brewing
apparatus shown in the above-mentioned Utility Model Publication No.
61-5215, the power to the heater is automatically cut-off by a timer after
a predetermined time elapses. In a conventional coffee brewing apparatus,
when a heating plate is heated excessively, the melting of a thermal fuse
cuts-off 35  the powersupply to the heater. However, in the case of the
known apparatus, power continues to be supplied to the electric portion of
the apparatus other than the heater portion so that the electrical portion
still might cause a fire. Therefore, in the known coffee brewingapparatus,
each time that power is no longer supplied to the heater, or each time that
an abnormal situation happens, the user mustturn off the power switch
manually In order to remove the possibility of having a fire. 40
Furthermore in the known apparatus, if a motor is heated abnormally or
excessively due to overload and the operator does not recognize the
abnormal situation, the motor will be burned out. It is one of the objects
of the present invention to provide a coffee brewing apparatus having a
greater safety than a conventional apparatus. The invention solves the
above-mentioned problems of the prior art by providing a coffee brewing
apparatus with a main power supply switch having a switch function by which
an 45  "on"-state and an "off"-state are alternately selected in response
to a manual operation of said main power supply switch characterized in
that means to release said "on"-state in response to a releasing signal is
pro- vided. When a motor or a heater in the coffee brewing apparatus
becomes abnormal, orwhen it is unnecessary to supply power to a heating
plate when a definite time has elapsed after finishing the brewing, the
releasing signal from an electronic circuit automatically cuts off the
whole apparatus. 50      Figure 1 shows the first working example of the
present invention, a circuit diagram of a coffee brewing 



apparatus with a mill. Figure 2 shows a circuit diagram of a coffee brewing
apparatus being a second working example of the present invention. Figure 3
is a perspective view of a known coffee brewing apparatus with a mill. 55
The first working example of the invention exemplified on a coffee brewing
apparatus with a mill will be explained with reference to Figure 1. The
coffee brewing apparatus comprises the same filter chamber water tank and
hot water providing ap- paratus as the known one. 2    EP 0 362 954 B1 The
series combination of a resistor and an indicator lamp 6 for signaling that
the power Is on, the series combination of a thermostat 7, a thermal fuse
43, a heater 8, for example combined with a heating plate and relay
contacts 9 for the heater, and the series combination of a motor 10 and
relay contacts 11for the motor, are connected in parallel to the power
lines leading from power introduction plug 1. Amain powersupply switch 5
2 is arranged in one or both of the power lines. In the same way as a
conventional push-button switch, the power switch 2 alternates between the
locked states "ON" and "OFF" each time that switching button 3 is
depressed. If a releasing signal is applied, solenoid 5 is excited and
moves the "on"-state releasing lever 4. In this way the locked "on"-state
of switch 2 is released, and the switch 2 switches to its "off"-state. 10
In addition, transformer 14, rectifying diodes 15 and three-terminal
regulator 16 are also connected to the power lines. This circuit
configuration generates a 5 volt direct voltage which is supplied to the
power source terminal of a microprocessor 24. A signal line 12 from a
temperature sensor (not shown) such as a thermistor provided near the
heater and heating plate 8, and a signal line 13 from another temperature
sensor (not shown), provided near the motor 15  10 are connected to a
multiplexer 17. The output of the multiplexer 17 is applied to the
microprocessor 24 via a sampling-hold circuit 18 and an analog-to-digital
converter 19. Arelay 20 forthe motor and a relay 21 forthe heaterare
connected, through transistors, to a directvoltage source of 5V and also to
microprocessor 24. 20      Furthermore, the microprocessor 24 is connected
with the LED group 22 to Indicate the system state, to the input buttons 23
for directing the coffee brewing apparatus and to the quartz oscillator 25
for clock pulses. The microprocessor may be reset by means of a circuit 26
when the power is switched on. Now, the operation of the first working
example of the coffee brewing apparatus with a coffee mill accord- ing to
the invention will be explained. 25     If heater 8 with combined heating
plate is overheated due to the breakdown, for example, of the thermo- stat,
the thermistor arranged nearthe heater 8 detects the overheating and then
generates a signal. The signal indicating the abnormal state is transmitted
to microprocessor 24 via signal line 12. In response to the signal,
microprocessor 24 sends a pulse signal for releasing the on"-state via a
transistor, to the solenoid 5 of main powder supply switch 2. In response
to the pulse signal, solenoid 5 is excited and moves the "on"-state re- 30
leasing lever4. Thus the locked "on"-state of main powersupply switch 2 Is
released and all parts of the coffee brewing apparatus are turned off from
the power source. In a second mode of operation of the safety switch, if
motor 10 is overheated during coffee beans being ground, a signal to
Indicate the abnormal condition is sent to microprocessor24 via the signal
line 13 from the thermistor arranged near motor 10. Depending on this
signal, microprocessor 24 transmits a releasing signal 35  to main power
supply switch 2 to switch off the coffee brewing apparatus. When the
brewing has finished, the brewed coffee is kept warm by the heating plate
for a predetermined period of time. When this time period has elapsed,
microprocessor 24 sends a releasing signal to main power 



supply switch 2 in order to prevent degrading of the coffee taste. Thus the
coffee brewing apparatus is turned off completely and the keep-hot process
for coffee finishes. 40      Next, referring to Figure 2, the second
working example of the present invention will be explained. The coffee
brewing apparatus in this example does not comprise a coffee mill. The same
function as that of the first working example is realized not by means of
the microprocessor as in the first working example, which is expensive, but
by means of discrete devices. Depressing the switching button 3 of main
power supply switch 2, which is simiar to that used in the first 45
example, realizes the on"-state. A current is provided to heater 8 via
thermostat 7 to start pumping. If a pre- determined amount of pumping has
finished, the temperature of heater 8 rises rapidly. When it reaches the
predetermined temperature, for example [err], thermostat 7 is turned off.
Reset/timer-starting control circuit 39 detects the above state through a
photo-coupler 38, and makes timer 40 start. Timer 40 (HEF 4060) generates
one pulse after every interval of, for example, 15 minutes. In response to
50  the pulse, a shift register 41 turns off one LED of LED group 22 for
each interval. In the initial state all LEDs of LED group 22 were turned
on. After a predetermined fixed period of time has elapsed, shift register
41 generates a pulse which turns off the last LED and which at the same
time is sent to power switch 2 via transistors [err] and [err], causing
lever 4 to be moved and switching of the apparatus. 55      If the heater
is overheated and exceeds a predetermined temperature, for example [err], a
signal de- tected by a thermistor is sent to the abnormal temperature
detecting circuit 42 via signal line 12. The abnormal temperature detecting
circuit 42 sends a releasing signal to main power supply switch 2, causing
the coffee brewing apparatus to be turned off. 3    EP 0 362 954 B1 In
order to keep the coffee temperature at a desired temperature, after
pumping has finished, thermostat 7 repeats on-and-off operation until the
power source is switched off. Therefore, reset/timer-starting circuit 40 18
arranged not to receive any signals after starting the timer by receiving
the first signal from photo coupler 38. 5      The following effects can be
expected for the coffee brewing apparatus of the Invention: (1) When the
heater portion of the coffee brewing apparatus is overheated, not only the
heater but also the power source itself is automatically disabled, which
results in a noteworthy improved safety of the ap- paratus. (2) Even if the
abnormal condition occurs in the motor, the power source is switched off to
cease the work- 10     ing of the motor, so that the motor does not burn
out as does the motor in the known apparatus. (3) When the process of
keeping coffee hot finishes after a predetermined period of time has
elapsed, not only the heater but also any other portion is turned off,
whereby the possibility of having a fire can be completely removed, and
also saving of electricity can be attained. (4)It is unnecessary to turn
off the main power supply switch manually each time that the heating
process 15      of the coffee finishes or an abnormal situation has
occurred. Legend of reference numbers: 1.. .power introduction plug,
2...  main power supply switch, 20    3. .switching button,
4... . "on"-state releasing lever, 5....solenoid,
6.... indicator lamp, 25    7....thermostat,
8... . heater, 9.... relay contacts  for heater,               10...motor,
11. .relay  contacts  for motor,              12, 13.. .signal line,
14...transformer,                               15... .directional  diode, 



16. . . three  terminal  regulator,             17 ...multiplexer,
18...sampling-hold  circuit, 19... analog-to-digital converter, 35    20
...relay  for the  motor,                     21... relay  for the heater,
22. ; .LED  group,                              23 .. . key input portion,
24. ..microprocessor,                           25...quartz oscillator,  .
26.-.reset  circuit,                            27 ... water tank, 28..
.mill,                                     29...upper protrusion, 30..
base,                                      31... .coffee reservoir, 32..
operation portion,                         33... time  indicator portion,
34 .. fast-traverse button,                     35...slow-traverse button,
36. .time  setting button,                     37 ... main switch, 50
38.. photo-coupler, 39..  reset/timer-starting control circuit, 40. .timer,
41.. .shift register, 42.. .abnormal  temperature  detecting circuit 55 4
EP 0 362 954 B1 *     C     L   M   S    * Claims 1. A coffee brewing
apparatus comprising a filter chamber for brewing coffee, a water tank
(27), a heater (8) for heating water delivered from the water tank (27) and
providing hot water to the filter chamber, and 5       a main power supply
switch (2) having a switch function by which an "on"-state and an
"off"-state are al- ternately selected in response to a manual operation
(3) of said main power supply switch, characterized in that means (4,6) to
release said "on"-state in response to a releasing signal is provided. 2. A
coffee brewing apparatus as claimed in Clalm 1, characterized in that
detecting means are provided for 10      detecting an abnormal situation,
and the releasing signal is a signal (12,13) generated by said detecting
means in response to a detected abnormal situation. 3.  A coffee brewing
apparatus as claimed in Claim 1, characterized in that the releasing signal
is a signal generated when a predetermined fixed period of time has
elapsed. (24,25) 4.  A coffee brewing apparatus as claimed in Claim 1,
characterized in that detecting means are provided for detecting an
abnormal situation and that the releasing signal comprises a signal (12,13)
generated by said detecting means and a signal generated when a
predetermined fixed period of time has elapsed. (24,25) 20  5.  Acoffee
brewing apparatus as claimed In any of the Claims 1 to 4 characterized by
thatthe coffee brewing apparatus comprises a coffee mill (28).
Patentanspruche 25 1.  Kaffeemaschine mit elner Filterkammer zum Kochen von
Kaffee, elnem Wasserbehalter (27), elner Heiz- vorrichtung (8) zum Erhitzen
von von dam Wasserbehilter geliefertem Wasser und zum Versorgen der
Filterkammer mit heilem Wasser sowie einem Hauptstromschalter (2) mit einer
Schaltfunktion, mit dem ein OElN"-Zustand und ehn TAUS -Zustand als
Reaktion auf aina manuelle Beatitgung (3) des Haupt- stromschalters
abwechselnd gewahit werden, dadurch gekennzeichnet daB Mittel (4, 5) zum
Aufheben des "EIN"-Zustands als Reaktion auf ein Entriegelungssignal
vorhanden sind. 2.  Kaffeemaschine nach Anspruch 1, dadurch aekennzeichnet,
daf& Detektlonsmittdi zur Detektion einer 



anormalen Situation vorhanden sind und das Entriegelungssignal sin von
diesen Detektionsmitteln als 35      Reaktion auf eine detektlerte anormale
Situation erzeugtes Signal (12, 13) !st. 3.  Kaffeemaschine nach Anspruch
1, dadurch nekennzelchnet, dafdas Entriegelungssignal aln nach Ablauf ainer
vorgegebenen festen Zeitdauer erzeugtes Signal ist. (24, 25) 40  4.
Kaffeemaschine nach Anspruch 1, dadurch nekennzelchnet, daB
Detektlonsmittel zur Detektlon einer anormalen Situation vorhanden sind und
daB das Entriegelungssignal ain von den Detektionsmitteln er- zeugtes
Signal (12, 13) und ein nach Ablauf einer vorgegebenen festen Zeltdauer
erzeugtes Signal (24, 25) umfaiLt. 45  5.  Kaffeemaschine nach elnem der
Ansprdche I bis 4, dadurch gekennzeichnet dan die Kaffeemaschine eine
Kaffeemrnhle (28) umfafit. Revendications 50 1.  Percolateur comprenant une
chambre A filtre pour infuser du caf6, un r6servoir d'eau (27), un 616ment
chauffant (8) pour chauffer de lNeau provenant du r6servoir d'eau (27) et
pour fournir de l'eau chaude A la chambre a filtre, et un interrupteur
d'alimentation elactrique principal (2) pr6sentant une fonction dOin-
terrupteur par laquelle un 6tat "MARCHE" et un etat "ARREr sont
alternativement sdlectionnes en re- 55       ponse A un actionnement manuel
(3) de l'interrupteur d'alimentatbon electrique principal, caracterise en
ce qu'un moyen (4, 5) destine A dedencher lNWtat "MARCHE" en reponse a un
signal de d6clenchement est pr6vu. 5    EP 362 954 B1                 *   C
L    M    S     * 2. Percolateur suivant la revendication 1, caractdrisW en
co quo des moyens de d6tection sont prevus pour d6tecter une situation
anormale, et le signal de didenchement est un signal (12, 13) engendre par
lea moyens de detection en rsaction A une situation anormale detect6ee 5 3.
Peroolateur suivant la revendication 1, caract*ls6 en. ce qua le signal de
d6ecenchement est..un signal engendr6 au terme d'une p6riode de temps fixe
prbd6terminee (24, 25). 4.  Percolateur suivant la revendication 1,
caract6ris6 en ce que des moyens de d6tectbon sont:pr6vus pour d6tecter une
situation anormale et que le signal de d6clenchement comprend un signal
(12, 13) engendr6 par les moyens de detection stun signal engendre au terms
d'une p6riode de temps fixe pr6d6termin6e (24,25). 5.  Percolateur suivant
l'une quelconque des revendications I A 4, caracteris6 en ce qu'i comprend
un moulin A cafe (28). 15 20 25 30 35 40 45 50 55 *    C   L   M    S  * 6


