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Resistance measuring circuit, and thermal appliailce, eleCt:rical thermometer and cold­

generating appliance including such a measuring circuit. 

The invention relates to a measuring circuit for measuring the resistance 

. value of a resistor, which circuit comprises: 

a capacitor, 

a first resistor and a second resistor which can be coupled to the capacitor 

S · for charging the capacitor, thereby forming a capacitor voltage, 

discharge means for discharging the capacitor, 

a first reference voltage source for generating a first reference voltage, 

first comparison means for_ ·comparing the capacitor voltage with the fipt 

· · reference voltage and for generatirig a first detection signal when the capacitor voltage passes 

10 the first reference voltage, 

time measurement means for measuring a first time intervai which, after 

discharging of the c&pacltor by· t:he discharge means, terminates upon the occurrence of the 

first detection signal during charging of the capacitor via the first resistor, and for measuring 

a second time interval which, after discharging of the capacitor .by the discharge means, 

15 terminates upon the OcC:Un-ence of the first· detection signal during charging of the capacitor 

via at least the second resistor. 

The invention also reiatCs to a thermal appliance, an electrical 

thermometer and cold-generating appliance including such a measuring circuit. 

Such a measuring circuit is known from United States Patent No. 

20 4,910,689. After it has been discharged the capacitor is charged via the first resistor and the 

time is measmed which is required to charge the capacitor until the capacitor voltage has 

become equal to the first reference voltage. This measurement is the first measurement and 

the measured ti~e is the first time interval. Subsequently, the second resistor is arranged in 

parallel with the first resistor ind the capacitor is discharged again. After this, the capacitor . 

25 is charged again but iiow via the parallel-connected first resistor and second resistor, and 

again the time is measuied which is needed to reach the first reference voltage. This 

measurement is the second measurement and the measured time is the second time interval. 

The ratio between the· first and the second time interval is equal to the ratio between ~e 

resistance value of the first resistor and the resistance value of the parallel-connected first 



W095127189 PCT/IB95/00204 

2 

resistor and second resistor. The resistance value of eitherthe tint or the second resistor is 

known, which is the ref~ce resistance, so that the value of the other resistor, i.e. the 

unknown resistance to be measured, can be calculated from the ratio. 

In the known measuring circuit ·the second resistor is arranged in parallel 

5 with the first resistor during the seeond measurement. 'fh:e first resistor is connected 

permanently to the capacitor. However, it ls also possible to charge the capacitor excl~sively 

·via the second resistor durmg the second measurement •. The first· resistor is then disconnected 

during the second meastirement. The value of the unknown resistance can then again be 

derived from the ratio between the measured time in~. 

10 

.f 

The unknown resistance may be a temperature-dependt resistance, for 

example a thermistor or an NTC (negative temperature coefficient) resistor. The measured 

resistance is then a measure of the temperature of the resistor· . In that case the measuring 

circuit is very suitable for use in electrically heated appliances such as a flat-iron, coffee 

maker, electric kettle, deep fryer, roaster, co0k-top, oven,_ grill, hot-plate, _room-heating 

. f· 

15 appliance, radiant beater, fan beater, hair dryer, hair curler, . bread . toaster, sandwich toaster, 

electric blanket and the like, electrical th~meters and· cold-generating appliances such as 

an icemaker, food processor, refrigerator, deepfreez.ei, air ~nditioner _and the lilce. 

During discharging of the capacitor tWO eurrents will flow through the 

discharge means. Firstly, a discharge current which decreases to zero as a result of the short-

20 circuit of the capacitor. Secondly, a substantially constant charging current whose magniiude 

at the beginning of the first measmement is mainly determinC:d by the first resistance and at 

the beginning of the second measurement by the parallel-coDnected tint and second 

resjstance. Owing· to the finite impedance of the discharge means the charging current 

produces a voltage drop across the discharge means, which voltage drop will be left across 

25 the capacitor as a residual voltage at the 0eginning of the first or the second measurement 

when the discharge path of the diseharge. means is opened. The residual voltage influences 

the time req~ to charge the capacitor to the· fir$t reference voltage and hence the lengths .. 

of the tint and the second time intervals. During the second measureinent the first and the 

second resistor are in parallel, so that the charging current at the beginning of the second 

30 measurement is larger· than at the beginning of the first measurement. Consequently, the 

residual voltages across the cap8citor a19o· differ per measurement. Moreover, if the unknown 

resistor is an NTC ~tor this. difference in residual vol~es also varies as a function of 

temperature. These residual voltages consequently result in an inaccurate measurement. 
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It.~ _an object of the invention to impre>Ve the accuracy of the measuring 

circuit defined abov~ ·~d to this end the invention is ~haracterised. in that the ~uring 
circuit further comprises: . 

a second reference voltage source for supplying a second reference 

5 voltage which lies between the first reference voltage and the capacitor voltage immediately 

after discharging of the capacitor, 

· sec:Ond comparison means for comparing the capacitor voltage with the 

second reference voltage and for generating a second detecti0n signal when the capacitor 

voltage passes the second reference voltage~ and in that 

10 - the first time. interval and the second time interval start upon the 

occurrence of the second detection signal. 

The ti.me measurement is delayed until the capacitor voltage has increased 

sufficiently. This is signalled by the second .detection signal and the time measurement ~ not 

started until then. As a result, the residual voltage across the capacitor no longer plays a 

15 part. 

. A substantial reduction of the number of parts can be obtained. ·with an 

embodiment which is characterised in that the first comparison means and the second 
comparison means are united in a single comparator, and in that the first reference voltage 

source and the second reference voltage source· ate united _in ~ single reference voltage source 

20 whose reference voltage is switchable from the second reference voltage to the first reference 

voltage after the occurrence of the· second deteetion signal. 

· ACcording tO the invention a siniple single reference voltage source with a 

switchable teference voltage is characterised in that the single reference voltage source 

comprises: 

25 - a voltage divider with a series arrangement of a third resistor and a fourth 

resistor, 

a fifth resistor, and 

switchiilg means for connecting the fifth resistor and ·the third resistor in 

parallel bCfore the occurrence of the second detection signal and for connecting the fifth 

30 resistor and the fourth resistor in parallel after the occurrence of the second detection signal. · 

These and other aspects of the invention will be described and elucidated 

with reference to-the.accompanying drawings, in which 

Figure 1 Shows a first circuit diagram of a measuring circuit in 

acc0rdance with the invention, 
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Figure 2 shows some waveforms of signals 8ppearing in a measuring 

circuit in accordance with the invention, 

Figure 3 sh~s a second circuit diagram of a measuring circuit in 

accordance with the inventiQll, 

Figure 4 shows a third circuit diagram of a measuring clicuit in 

accordance with the invention, 

Fig~ S shows .an electrical connection_ diagram of a flat-iron including a 

measuring circliit in accoMance With the invention,.·. 

Figure 6 ·is a sectional view of a flat-iron including a measuring circuit in 

10 accordance with the invention, and 

; , 

Figure 7 shows a circuit diagram of a flat-iron including a measuring 

circuit in accordance with the invention. - f 
. . 

In these Figures like elements bear the same reference numerals. 
. \ 

Figure 1 shows a measuring circuit in accordance with the invention. A 

15 series ammgement of a first felistor 6 and a capacitor 8, which are connected to one another 

in a node 10, is connected between a positive supply terminal 2 and a negative supply 

terminal 4, which is assumed to be earthed. A discharge switch 12 is arranged in parallel 

with the capacitor 8 and can be opened and closed by n:ieans of a first switching signal s1• A 

series arrangement of a SCC9Dd resistor 14 and a parallel switch 16 is arranged in parallel 

20 with the first resistor 6. The parallel switch 16 can be opened aDd closed by means of a 

second switching signal S2, as a result of which the second· resistor 14 is connected in 

parallel or. is not connected in parine1 witll the first resistor 6. A first comparator 18 has one 

input connected in th~ node 10 and has another input coDlleCted to a first reference voltage· 

source 20, which generates a first reference voltage Uref1• The filst comparator 18 supplies 

25 a firstdetection signal D1, whose value changes if the capacitor voltage Uc on the node 10 

passes the fust reference voltage Uref1• A second comparator 22 also has one input 

connected to th~ node 10 and has another input connected to a second reference voltage 

source 24, which generates a second reference voltage Uref2• The second comparator 22 

supplies a second detection signal D2, whose.value changes if the capacitor voltage Uc on the 

30 node 10 passes the~ reference voltage Uref2• The second reference voltage Uref2 has a 

value which lies between the first reference voltage Uref1_ and the residual voltage Ucr across 

the capacitor · 8 immediately after the capacitor 8 ~ discharged via the discharge sWitch 12. 

The detection signals D1 and D2 are applied to inputs of a microcontroller 

(also referred to as microprocessor) 26, which under control of a program stored in a ROM 
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(read-only memory)28 provides the timing of the measuring circuit and inter alia generates 

the switching signals s~'~d S2 for conttolling the disc~;e switch .12 and the parallel switch 
. . 

16. The program of the mici'ocontroller 26 has subroutines to count clock pulses (not shown) 

during time intervals defined by the detection signals D1 and D2, subroutines to store the 

5 counts in a RAM (random-access memory) 30, subroutines to perform mathematical 
. . 

operations on the counts and, depending on the use of the measuring circuit, subroutines to 

apply res~ts of mathematical operations to, Jor example, a display 32 or a digital-to-analog 

converter 34. 

The measuring ciicuit can measure the resistance value of the second 

10 resistor 14 if the resistance value of the first resistor 6 is known and vice versa. Thus, one of 

the two resistors functions as the known reference resistance and the other resistor is the 

unknown resistance to be measured. If the wlknown resistance is an NTC (negative 

tempen.ture coefficient) resistor the measUred. resistance will also be a measure of the 

temperature of this resistor. In that case it is also preferable to arrange the NTC resistOr at 

15 the position of the second resistor 14. As _Will become apparent later on, the capacitor 8 is 

charged two times, one time via the first resistor 6 and one time via the first resistor 6 in 

parallel With the second resistor 14. By arranging the NTC resistor at the position of the 

second resistor 14 it is assuied that the time constaD.t for charging the capacitor 8 in the case 

of the parallel-connected resistors is smaller than in the case that the resistors are not in 

20 parallel. This simplifies the timing of the· measuring circuit. 

The operation of the me&Suring ·circuit will now be explained with 

reference to Figure 2, which shows some signal wavefoims. The discharge switch 12 opens 

at· the instant t1 ind. subiequently a first meaiurement· is effected. The capacitor voltage Uc at 

this instant is equal to·~ first residual voltage Ucr1, which is eaused by the charging current 

25 through the discharge switch 12. The internal resistanCe of the discharge switch 12 is limited 

and can be a few hundreds of ohms in the Case of transistor switches. The transistor switches 

are often in~~ted in the microconttoller 26 and may exhibit a substantial spread in 
. : . 

·forward resistanee. From the instant t1 the capacitor voltage Uc increases from the first 

residual voltage Ucr1 with a first time constant ,.1, which is· determined by the value R1 of 

30 the first resistor 6 and the capacitance C of the capacitor 8 (Fig. 2 (a)). At the instant~ the 

capacitor voltag~ Uc reaches the value of the second reference voltage Uref2 and the value of · 

the second detection signal D2 changes (Fig. 2 (d)). At the same instant a first clock-pulse 

count CNT 1 is starte.d by the microconttoller 26. At the instant ~ the capacitor voltage Uc 

reaches the value of the first reference voltage Uref1 and the value of the first detection 



W095/l7189 PCT/lB95/00204 

6 

signal D1 changes (Fig. 2 (e)). The ~lint CNT1 now stops. The number of clock pulses 

CNT 1 is -a measure of a first time interval dt1 = '3. - ti ··eiaP,Slng between passage of the 

second reference voltage Uref2 and. the first reference voltage Uref 1• The clock pulse count 

CNT 1 is subsequently stored in the RAM 30. For the· calculat:ioil of the first time interval dt1 

5 it is assumed that:. Udd = supply voltage on the positive _s~j,ply tennUiat 2 relative to earth, 

T1 = R1*C en t1 = 0. The capacitor voltage Uc then varies in a~ee with: 

(1) 

10 Uc(ti)=Uref2 at the instant '2 and Uc(l])=Uref1 at. the instant l]. From equation (1) it now 

follows that: 

(2) 

After the instant f:J, at a suitable instant i.., the capacitor 8 is discharged in response to a 

15 change of value of the first switching signal S1 (Fig. 2 (b)). Slig~tly later at an instant t5 the 

patallel switch 16 is also closed under command of the second switching· signal S2 (Fig. 2 

(c)). The values of the detection si~ D1 and D2 change as a result of the discharging 

process. The first resistor 6 and the second resistor 14 are now in parallel and a larger 

current flows through the discharge ~witch 12, 5'? that the ~ resid~ voltage Ucr2 is 

20 also higher than the first residual voltage Ucr1• At the instant -~ the discharge switch 12 

opens again and a second measurement is now carried out. From the instant ~ the capacitor 

voltage Uc increases from the second residual vol• Ucr2 with' a second time constant 1'2, 

which ~s determined by the value Rp of the. first resistor 6 in parallel with the. second resistor 

14 and the capacitance C of the capacitor 8 (Fig. 2 (a)). At an_ instant t7 the·capacitor voltage 

25 Uc again reaches the second reference voltage Uref2 and the value of the second detection 

signal D2 changes again (Fig. 2 (d)). At the same instant a~ clock-pulse count CNT2 is 

started by the microcontroller 26. At an instant tg the capacitor voltage Uc reaches the first 

reference voltage Uref1 and the value of the first d~on signal D1 changes again (Fig. 2 

(e)). The count CNT2 now stops. The clock pulse count CNT2 is a measure of a second time 

. I 

•( 
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interval d12 = ts - t1 elapsing between passage of the second reference vol~e Uref2 and the 

·first reference voltage 'U~f1 •· The clock pulse· count cNf2 is subsequently stored ln the RAM 

· 30. For the calclilation of the second time interval d~ it is further aisumed that: R2 = the 

resistance value of the second resistor 14, 1'2 = R, *C, R, = R1 *R2/(R1 + Ri) and ~ = 0. 

· S The capacitor voltage Uc then varies in accordance with a formula comparable to formula 

(1). Uc("7)=Uref2 at the instant "7 and Uc(tg)=Uref1 at the instant t8• From equation (1) it 

noW follows that: 

(3) 

10 The resistan~ value ~ for a given value of R1 can now be calculated from the ratio between 

dt1 ·and dtz. It appeus that the rati.~ is equal 'c:> R1/R, and therefore only depends on the i 

values of R1 and ~- The microcontroller 26 now performs a simple operation upon the 

counts CNT 1 and CNT2 in order to calculate the value Ri of the second resistor 14. If the · 

second iesistor 14 is an NTC resistor the value thus found is compared with a table in the 

15 ROM 28 and is converted tO a signal whose ·value is _representative of the temperature of the 

relevant NTC resistor. If the circuit is used in an electronic thermometer this temperature 

signal is shown on the display· 32 in a suitable manner. 

As is indicated in Fig. 2 (a), the discharging process of the capacitor 8_ 

can be prolonged as required. Thus, the timing of the switching signals S1 and S2 can be 

20 chosen so as to ensure that the capacitor 8 iS not discharge<t prematurely for any value of the 

time constant 1'2• If the second resistor is an NTC resistor its resistance value can vary from 

some hundreds of JdlO.ohins at loW teniperature to some hundreds of ohms at high 

temperature. Arranging the NTC resistor at the position of the second resistor 14 now 

ensures that the tilne ·Constant for charging thC capacitor 8 in the case of parallel-connected · 

2S resistors is smaller than in the case that the resistori are not connected in· parallel. Instead of . 
a microcont:roller With a RAM and a ROM it. is, of course, also passible to use separate 

timers, counters, registers and the like for controlling the discharge switch 12 and the 

parallel switeh ·16 and for·carrying.·out·the mathematical operations. The discharge switch 12 

and ·the parallel switch 16 can be constructed as relays with relay contacts or as transistor 

30 switches. The discharge sWitch 12 is, for example, an. NMOS or NPN transistor and the 

parallel switch 16 a PMOS or PNP transistor. 
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Figure 3 shows a simplified measuring circuit. The first reference voltage 

source 20 and the secon~ reference voltage source. 24 can be replaced by a single controllable 

voltage source 36 whose voltage is switched. via an interface circuit 3$ under control of a 

third switching signal S3• Fig. 2 (t) shows the timing of this third switching signal s3• 

5 Briefly after the capacitor voltase Uc. has pasSed the ~ reference voltage Urd2 (fi, ~) 
the reference voltage is switched from Uref2 to Uref 1• Now. only one comparator 40 is 

needed, which has one input connected to the. node 10 and another input to the controllable 

voltage source 36. 

In the measuring circuit shown in Figure 1 the second resistor 14 is 

10 arranged in parallel with the first resistor 6 during the second· measurement. The first resistor 

6 is permanently connected to the capacitor 8. However, alternatively the capacitor 8 can be 

charged exclusively via the second n:sistor 14 during the~ measurement. The first 

resistor 6 is then disconn~ during the second measurement. The. parallel switch 16 then . . . . t 
becomes a change-over switch, wJUch connects" the first resistor 6 to the capacitor 8 during 

. . . : 

15 the first measurement and which ~ects the second resistor 14 to the capacitor 8 during the 

second measurement. This confipration again enables the va111e. of the unknown resistance to 

be calculated from the measured time interva1s. Such a challg~er switch instead of the 

parallel switch 16 can also ~ used in the following embodiments and examples. 

Figure 4 shows a measuring circuit which has been simplified even 
20 further. In the present. case ·the controllable voltage source 36 and the interface circuit 38 are 

constructed with a third resistor 42 ·between the negative supply terminal 4 and a node 44, a 

fourth resistor 46 between the node 44 and the positive supply terminal 2, and a fifth resistor 

48 having one end connected to the node 44~ its other end being. connectible to the positive 

supply terminal 2 or to the negative supply terminal 4 under control of the third switching 

25 signal S3 via a change-oVer switch 4. The inputs of the compu;itor 40 are connected to the 

nodes 10 and 44. The comparauvely iow reference voltap Uref2 is obtained by arranging the 

fifth resistor 48. in parallel with the third resi$tor 42. The comparatively high reference 

voltage Uref 1 is obtained by arranging the fifth resistor 48 in parillel with the fourth resistor 

46. 

30 Figure S shows the measuring circuit used in a thermal appliance, for 

example a flat-iron. The electronic .parts are mounted on a printed circuit board 52. The 

second resistor 14 is an NTC reSistor m theimal contact with the soleplate 54, which is 

heated by an electric heating element 56~ The second resistor 14 ~s connected to a terminal 

58 and a terminal 60, and the electric heating element 56 is connected to a terminal 62 and a 

: ; 

·( 
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terminal 64 of the printed circuit board S2. Figure 6 is a sectional view of the irOn and 

Figure 7 shows the c~t diagram of the printed circuit board S2. The temperature of the . 

soleplate S4 can be set by means of selector switches 66 connected to input ports of the 

microcontroller 26. The electric heating element S6 is turned on and turned off by means of 

5 a relay 68, which is energised by the microcontroller 26.via a control transistor 70. The 

measured temperature of the solepJate 54 is compared with the temperature set by means of 

the selector switches 66. If the temperature is too low the relay 68 is energised, as a result of 

which the electric heating element 56 is powered from the a.c. mains and heats the soleplate 

54. When the desired temperature is reached .the relay is de-energised and the power supply 

10 to the electric heating element 56 is interrupted. 

The circuit shown· in Figure 7 is also suitable for use in other thermal 

app~ having a heating element, with or without.temperature control, such as coffee 

makers, electric kettles, deep fryers, roasters, cook-tops, ovens, grills, hot-plates, room- . 
. . \ 

heating appliances, radiant heaters, fan heaters, hair dryers, hair curlers, bread toasters, 

15 · sandwich toasters, electric blankets. and the like. 

If instead of the electric heating·element 56 a cooling unit 72 is used the 

circuit shown in Figure 7 can also be used in cold-generating appliances such as icemakers, 

food processors, refrigerators, deepfree7.ers, air conditioners and the like. 
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·claims: 

.. 

1. A measuring circuit for meas_uring the resistance value of a resistor, 

which circuit comprises: 

a capacitOr (8), 

a first resistor (6) ·and a second re.istor ·which· can be. coupled to the 

5 capacitor (8) for charging the capaCitor (8), thereby forifting a caPacitor.voltage (Uc), 

discharge means (12) for discharging th~ C:apacitor (8), 

a first reference· voltage source (20) for generating a first reference 

voltage (Uref 1), 

first comparilon means (18) fOI' c:Ompiring the cavacitor voltage (Uc) with 

10 the first reference voltage (Uref1) and for generatmg a first detecti0n signal (D1) when the 

capacitor voltage _(Uc) passes the first reference voltage (t1ref1), 

time measurement means (26-30) for< measuring. a first time interval 

which, after discharging of the capacitor (8) by the discharge means (12), terminates upon 

ttie occurrence of the first detection signal (D1) during charging of the capacitor (8) via the 

15 first resistor (6), and for measuring a second time interval which, aft.er discharging of the 

capacitor (8) by the discharge means (12), terminates upon the occurrence of the first 

detection signal (D1) during charging of the capacitor (8) via at least the second resistor.(14), 

characterised in that the measuring circuit further comprises: 

a second reference voltage source (24) tor supplying a second reference 

20 voltage (Uref:z) which lies between the first reference voltage (Uref1) and the capacitor 

voltage immediately after discharging of the capacitor (8), 

. second comparison means (22) for comparing the capacitor voltage (Uc) 

with the second reference voltage (Uref:z) and for generating a second detection signal (Di) 

when the capacitor _voltage (Uc) passes the second reference voltage (Uref:z), and in that 

25 - the first time interval and the second time interval start upon the 

occurrence of the second detection signal (D:z). 

2. A measuring circuit as claimed· in Claim t", characterised in. that ~e first 

comparison means (18) and the second comparison means (22) are united in a single 

comparator (40), and in that the first reference voltage· source (20) and the second reference 

I 11111111111111111111111111111 
* C L M S * 
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voltage source (24) are united in a single ·referenee voltage source (36) whose reference 

voltage is switchable ftOin the second reference voltage -cUref2) to the first -reference v~ltage 
-(Uref1) after the occurrence of the second detection signal (D2). 

3. _ A measuring circuit as clai~ed in Claim 1 or 2, characterised in that the 

S single reference voltage. source (36) comprises: 

a voltage divider with a series arrangement of a third resistor ( 42) and a 

fourth resistor (46), 

_a fifth resistor (48),: and 

switching means (50) for connecting the fifth resistor ( 48) and the third 

10 resistor (42) in parallel before-the-occurrence of the second detection signal (02) and for 

connecting the fifth resistor (48) and the fourth resistor (46) in parallel after the occurrence 

of the second detection signal ~-

4. A measuring circuit as clai~ed in Claim 1, 2 or 3, characterised iri thai 

the second resistor (14) is a temperature-dependent resistor (NTC). 

15 S. . A measuring circuit as claimed in Claim 1, 2, 3 or 4, characterised in that 

the discharge means (12) and the switching means (16; SO) are transistors. 

6. A- thermal appliance, characterised in that it comprises: 

an electric heating element (56), 

a temperature-sensitive resistor (14), 

20 - means (26-30, 70, 68) for controlling the power supply to the electric 

heating element (56) in response to the resistance value of the temperature-sensitive resistor 

(14), and 

a measuring circuit as claimed in Claim 1, 2, 3, 4 or 5, either the first 

resistor (6) or the second resistor (14) being the temperature-sensitive resistor. 

25· 7. A thermal appliance as claimed in Claim 6, characterised in tt>.at the 

thermal appliance is an appliance of the group including: a ·flat-iron, coffee maker, electric 

kettle, deep ~, roaster; cook-top, oven, grill, hot-plate, room-heating appliance, radiant 

heater, fan heater, hair dryer, hair curler, bread toaster, sandwich toaster, electric blanket. 

8. An electrical thermometer, characterised in that it comprises: 

30 - a temperature-Sensitive resistor (14), 

a measuring circuit as claimed_j.n-Claim 1, 2, 3, 4 or 5, either the first 

resistor (6) or the second resistor (14) being the temperature-sensitive_ resistor ( 14), 

a device (26-30) for supplying an electric signal which is representative of 

the resistance value of the tempera~sensitive resistor (14), and-
--~-

' \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* C L M S * 
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a indicator device (32) -for indicating a temperature in response to the 

A cold-generating appliance, characterised in that it· comprises: 

. a cooling unit ·(72), 

a temperature-sensitive resistor (14), · · 

means (2~30, 70, 68) for controlling ·the cooling unit in response to the 

resistance value of the temperature-sensitive resistor (14), and 

a measuring circuit is claimed in Claim 1, 2, 3, 4 or 5, either the first 

resistor (6) or the second resistor (14) being the temperature-sensitive resistor (14). 

10 10. A cold~generating appliance as claimed.in Claim 9, characterised in that 

the appliance is an applian~ of the grOup including: an icemaker'. food processor' 

refrigerator, deepfreez.er, air conditioner~ 

11111111 111111111111111111 1111 
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