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1 TITLE©F THE | NVENTI ON Current feed control circuit and\vogboww
el ectroni c appliance using the sane TECHNI CAL FI ELD The present
invefition relates to a current feed control «circuit for controlling

current fed to an electronic appliance aid various el ectronic appliances
usi ng ‘t he sane. BACKGROUND ART For exanple, when attenpted to

export electronic appliances such as electric hot box to various

countries, %ﬁ?ﬁg(ﬁthﬁoﬂ“@ﬁ?i@i supply voltage differs in each country, it

is necessary td replace ansforner to obtain a direct-current voltage

for control. Currgﬁ]t‘; fe&? O&%%Fgf'tm?{:uf{ %ﬂﬁf e@i‘oﬁ& gﬁﬁ%'n& d@"n

difficult in design wor enoug o prepare” transfor
correspondiggmvgmhpe connerC|aI suppl y voltage of 110 V in Tai wan, 220 Vv
in China, 1 in United States, and 230 to 240 V in Europe, but an
appropriate current suited to each appl i ance is needed, which may require
. renewal of design. Trial production, procurenent and replacenent of

t ransf or ner f@mlmchﬁw're and | abor, which results

The present invention relates to a current feed control
circuit for controlling current fed to an electronic appliance and

various electronic appliances using the same,

BACKGROUND ART

For exémple, when attempted to export electronic appliances
such as electric hot box to various countries, since the commercial
supply voltage differs in each country, it is necessary to replace
the transformer to obtain a direct—current voltage for control.

The replacement of transformer is actually very difficult
in design work, and it is not enough to prepare transformers
corresponding to the commercial supply voltage of 110 V in Taiwan,
220 V in China, 120 V in United States, and 236 to 240 V in Europe,
but an appropriate current suited to each appliance is needed, which
may require renewal of design, Trial production, procurement and
replacement of transformer take much time and labor, which results

in high cost of the electronic appliances,

DISCLOSURE OF THE INVENTION

It is hence an object of the invention to present a current



in hightcost® of the electronic appliances. DI SCLOSURE OF THE | NVENTI ON
It is hence an object of the invention to present a current

2 +“feed control circuit applicable to different supply vol tages wi thout
requiring transforner or the like, and @& electronic appliance using the
sane, at | ow cost. To achi eve the object, the constitution of the
I nvention conprises a current receiving elenent, a thyristor placed in the
current- travelling route of this c%%gfnt r CF%Vin el epent,. . a serLeﬁ
connect i on cipedicostrel cireyltcapakiceble Adalfereat HPBE Ytagetd thdur ce
of a control circuit connected parallel to this thyristor, a, .constapt

vol tage el emBRguiddngcttasgfommamer diwel de,t pad taly plegigion1q APPL LaRCE HE LIS
circuit connected parallel to the capacitor, with its control term na
connect ed t otheesaggs ealofloMheosttayri st or, whereby regardl ess of the
commercial supply voltage to be connected, a specified power voltage for
the control circuit Ipsachiese ide phiacte the corsiddyhton &f tLR¥CRHPRA| st or

control by the constant voltage | . . ,
- comprises a current receiving element, a thyristor placed in the

current travelling route of this current receiving element, a'series
connection circuitof a first capacitor and a first diode for power-
source of a control circuit connected parallel to this thyristor, a
constaﬁt voltage element connected to the gate of the thyristor, and
a control cirqpit connected parallel to the capacitor, with its
coﬁtrol terminal connected to the gate of the thyristor, whereby
regardless of the commercial supply voltage to be connected, a
specified power voltage for-the control circuit is obtained in the
first capacitor by the ﬁhyristor control by ;he constant voltage
element connected to the gate of the thyristor, and hence the
conventional transformeris not necessary, so that it can be

presented at low cost.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig, 1 is a circuit diagram of a current feed control
circuit in a first embodiment of the invention;

Fig. 2 is a circuit diagram of a current feed control
circuit in a second embodiment of the invention;

Fig. 3 is a circuit diagram of a current feed control

circuit in a third embodiment of the invention;



el ement connected to the gate of the thyristor, and hence the conventional
transforneris not necessary, so that it can be presented at |ow cost. -

BRI £F DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a circuit .diagramof a
current feed control «circuit in a firsB enbodi nent of the invention;

Fig. 2is acircuit diagramof a current feed control circuit in a second

enbodi nent of the invention; Fig. 3 i1s acircuit diagramof a.

current feed control,. ciycuit in a third enbodi nent of the invention;
3 rom L OFigg L 3814 siome Sl et b i he s firre 5 £,
electric.water heater when a current feed co?tr I cirﬁaét in an fourth
enbodi ment ofleRECiChYAIAL bRater &Eﬁq‘iae&uﬂf?na?n BPLCORFLOMAT BFUL th iR AT, -
Fig. 5is acgjrcuit diagramo he, current feed .control circui.t in the
Eoge Srbod, miqurth eabod el SF sha ifynt St dscarniapl L om SIESRLE dateh™F) ow
in the sanme
heater;
Fig, 5 is a circuit diagram of the current feed control
circuit in the same embodiment; and
Fig. 6 is a flowchart showing operation flow in the same

embodiment.

BEST MODE FOR'CARRYING OUT THE INVENTION

(Embodiment 1)

A first embodiment of the invention is described Below by
referring to the drawing, |

In Fig, 1, reference numeral 1 is, for example, an |
alternating—current.commercial power source of 100 V, and in its
current travelling route to a heater 2 as a current receiving
element and a bidirectional three-terminal thyristor (hereinafter
called thyristor) 3 are connected.

A series connection circuit of a cépacitor 4 for power
source of a control circuit and a diode 5 are connected parallel to
this thyristor 3,

A control circuit 6 is connected to the capacitor 4 through
terminals a and e.

That is, this heater 2 is for heating in a hot compartment

7 in this embodiment, and the temperature in the hot compartment



enbodi nent . BEST MODE FOR CARRYI NG QUT THE | NVENTI ON ( Enbodi nent
1) A first enbodinent of the invention is described bel ow by
referring to the draw ng. In Fig. 1, reference nuneral 1 is, for
exanple, an alternating-current commercatal power source of 100 V, and in
Its current travelling route to a heater 2 as a current receiving elenent
and a bidirectional three-termnal thyristor (hereinafter called
thyristor) 3 are connect ed. A series_,connection cCi it of a
capaci tor 4 f7orlsp6%@°teé§1¥r getePeratifift F8PSQL ?c?ﬂ“lpoﬁ?\% 03 ai%egéltsj"é;r e
connected parallel to this thyristor, 3., A control, circuit 6 is
connect ed t o tEMBERRIUS; ERATaGLRFiSTGntherBi$tqTa and léngr'@.smll;ted 2 {hﬁnat i s,
this heater 2 is for heating jn a hot conpartnent, .7 in this,enbodinent,
and the tenpdaatipk qlﬁc‘ﬂhre%héllﬂr%@p%rtt%ggaal , and by current redd EnLFol

4 7 is detected by a tenperature sensor.8 conposed, of, a.negati ve
to the ﬁ%ater én%y this control circuit 6, it is designed to Keep

constant the temperature in the hot compartment 7.

More specifically, at the gate of the thyristor 3, a Zener
diode 9 as constant voltage element, and a control terminal c of the
control circuit 6 are connected.

In the control circuit 6, moreover, a comparator 10 i;
provided, and_connection'points of resistor 11, 12 are connected to
an inverting input terminal of this comparator 10, while a
connection point of the temperature sensor 8 and resistance 13 is
connected to a non-inverting input terminal of the comparator 10,

A series connection circuit of a light emitting diode 15 of
a photo thyristor 14 and a resistor 16 are connected to an output
terminal of the comparator 10.

Moreover, the anode side of a thyristor 17 of this photo
thyristor 14 is connected to the alternating-current commercial
power source 1 through a resistor 18, diode 19, and a terminal d.

| The cathode of the thyristor 17 and the gate with a resistor
20 are connected to the gate of the thyristor 3 through the terminal
c.

Once the alternating-current commercial power source l is

connected, power is fed into the heater 2, and in the positive half

cycle of the alternating-current voltage, the thyristor 3 is not



tenperature characteristic thermstor, and is transmtted to the control

circuit 6 through a termnal b, and by current feed control to the heater

2 by this control circuit 6, it is designed to keep constant the

tenperature in the hot conpartnent 7. 5 More specifically, at the

gate of the thyristor 3, a Zener diode 9 as constant voltage el enent, and

a control termnal c of the control circuit 6 are connected. An
t

th t | ' Lt 6 t 10 i ' d, .

e oot oot o PL BNl e8P BB st e 0T 1Bl i

t i nal of thi t .10, whi l t.i int of th

Lonperat ure RERIBH §18ncARASIFQE dhis haTeed WBOAHER B 1938 Son- i nverting

[ tt ] | ft t 0. : A ' ti [ it

of Ta 11 ght o t 51 ng (hRbai1s 00 thS Aeses YolraeeiQf the Zematatiose 8 5 56b v e
ted t t inal of th t 0. . Mo ,

Che anode sidb of W tthg, $aieopuarengrof i HHELSLOT 13 AP&s GPt 15lams 1R diidect ed

to the aIternathg-c¥éﬁ nt ionq;rgial Power source 1 throuq? a,r si stor

18, di ode 19POSAEIVE M@lhiGvmleel the alternatigezgurredé Wil tege Uyl Weor 17

and the gate wi.ith a resistor 2 re copnected tq the gate.of the thyristor
3 through t h&/4ldPEs g ratsed to 1 v, a%E%“Q%égﬁl ﬁ'@’l"ﬁ%%‘?rné-é%rqoénignlte ’

conmerci al power ,soyrce 1 s ) ) )
P and in this period the capacitor 4 is being charged, and the charged

voltage of the capacitor 4 is the power voltage of the control
circuit 6, )

What %s of particular note herein is that if the
alternating-current commercial power source 1 is changed over to
110 V, 120 V or 220 V, that is, if the voltage varies depending
on the export destination country, by setting the Zener voltage of
the Zener diode 9 at 10 V, fhe thyristor 3 is not ignited in the
positive half cycle until the voltage is raised to 10 V, so that the
capacitor 4 is always charged at 10 V,

| That is, however the alternating-current commercial power

source 1 varies, the control circuit 6 can be used without any
change, and the cost may be substantially lowered as compared with
the conventional constitution of obtaining a control voltage of 10 V
by a transformer suited to the local voltage,

At this power voltage of 10 V, the control circuit 6
operates, and whiie the temperature is low in the hot compartment 7,
the resistance of the temperature sensor 8 is large, and the voltage

of the non-inverting input terminal of the comparator 10 is lower



connected, power is fed into the heater 2, and in the positive half cycle
of the alternating-current voltage, the thyristor 3 is not
5 <4urned on until the voltage is raised fromzero to 10 V, and in this
period, the capacitor 4 is charged throh the di ode 5. That is,
since the Zener voltage of the Zener diode 9 is set at 10 V, the gate
current of the thyristor 3 does not flowin the positive half cycle of the
alternating-current voltage until the voltage is raised tqg 10 V, and hence
the thyristorthanjthenypliagei efcthe imuerting Hinpupctaraénaheseadiadi the oatpyt
bei ng charged, and the charged voltage of the capacitor 4 is the power
vol tage of tlod thatoosparasiorcld tiselow. What is of particular note
herein is that if the alternating-current conmercial power source 1 is
changed over to 11@s\@ resolty gowepdsvfied Hatoi the ilightiremi bl inggdiede il8s
depending on the export destination country, by setting the Zener voltage
of the Zenerndi bl tdyaistpg 17 isheurnedr onthor 18silighbtenigaiendand thee
positive half cycle until the voltage is raised to 10 V, so that the
capaci tor 4 igatalounrentiefr ghel dwristor 3 flows, and the thyristor 3 is turned

on, so that power is fed to the heater 2.

At this time, the thyristor 3 is turned on in both positive
half cycle and negative half cycle, and so that the heater 2 heats
in high mode,

In the positive half cycle, it is turned on when exceeding
the Zener voltage of the Zener diode 9, but in the negative half
cycle, since the thyristor 17 is turned on, the gate current of the
thyristor 3 is supplied through the diode 19, resistor 18, and
thyristor 17,

Consequently, the temperature in the hot compartment 7 is
raised and soon reaches a set temperature, and the voltage at the
non-inverting input tefminal of the comparator 10 becomes higher
than the voltage at the inverting input terminal, so that the
output of the comparator 10 becomes high,

As a result, power feeding into the light emitting diode 15
is cut off, its light emission stops, and the thyristor 17 is turned
off.

In the negative half cycle, hence, gate current is not
supplied into the thyristor 3, and in this negative half cycle,

power feeding to the heater 2 is cut off.



That is, however the alternating-current conmercial power source 1 varies,
the control circuit 6 can be used wthout any change, and the cost nay be
substantially | owered as conpared with the conventional constitution of
obtaining a control voltage of 10 V by & transforner suited to the | ocal
vol t age. At this power voltage of 10 V, the control circuit 6
operates, and while the tenperature is lowin the hot conpartnent 7, the

resi stance of the temperature.sensor 8 i.s large, and t ol t age oj t he
non-inverting i nput eCALRSE: LR {h%ep€§ﬁﬁ6¥?a94ﬁ% CiS tgkwgﬁyrlstor 3 is

6 than the voltage o t he |n erting i npyt ternin , t the output

of the cx)nparEHQﬂea ep(ﬁﬁcee 1ng 10gV#¥?“ PQﬂﬁEI%S i ahQﬁfanf bufke

l'i ght - entttln d|o and the thyristor 17 is turned on by its |jght
eni ssi on, inge t tcélrE%Rtr aft Tt onhe ionhalismgves helaé%%‘% 1gntA tlow Rodesi st or
3is turned %P SO that ower is fed to the heater At this
time, the thythad 48, Keeping WaEALlysi ﬁfﬁﬁﬁttﬁd-posilfttex/é‘eaﬁh’fffg &helsetand

negative hal f %ycle and so that, the heater 2 heats in high node.
perature, positive half wave is supplied to the heater 2, and

therefore in order that the temperature in the hot compaftment 7 may
not be raised suddenly by this keeping warmth operation, the rating
of the heater 2 or the like must be considered sufficiently.

In this way, the circuit is designed to operate the
thyristor 3 ogly in the positive half cycle, so that a control
voltage of control circuit of 10 V may be always obtained by the
capacitor 4,

In this embodiment, the heater 2 is used as an example of
current receiving element, but, instead of the heater 2, a motor may
be used as the current receiving element. In such a case, the
temperature sensor 8 is replaced by a sensor for directly detecting
the rotation of the motor, for example, known means making use of
optical, magnetic or centrifugal force, capable of detecting the
rotgtion of the motor shaft or object rotated by the motor, and the
output of the sensor is applied to the comparator 10, and it is

~ designed to cut off the thyristor 3 in the negative half cycle when
the motor rotating speed increases, thereby cutting off power
feeding to the motor.

Ih such constitution, it may be also used in such applica-

tion as to cool by rotating the fan, for example, by the motor, and



In the positive half cycle, it is turned on when exceeding the Zener

vol tage of the Zener diode 9, but in the negative half cycle, since the
thyrd stor 17 is turned on, the gate current of the thyristor 3 is supplied
t hrough the di ode 19, resistor 18, and thristor 17.

Consequently, the tenperature in the hot conpartnment 7 is raised and soon
‘reaches a set tenperature, and the voltage at the non-inverting input .

et ing i ik tSETRARS! Shsfiad 8P izebld Bl LR e Bo¥ok KBRS Ml DO L
"L orr, oPeeds Thb EH ins TR BTG S nlESe T ablRitbg I ho TS 008 10
Lhyrlstor 3, RO R ERaE Ve nal t Ccyel .| pover feeding tot ihgt.ﬁe;[] or
n TheConi tive nal Stibkmerey @5 Ehe SUEFERt ToPRivipg, sisheBk A R AL ny - 10

Vi and power 24" filtb8d ' thE Hedtes ’Z.bufn such a case, the temperature

sensor 8 is replaced by a sensor for directly detecting the
illumination by the lamp, and the sensor output is appliéd to the
comparator 10, and when the illumination By the lamp increases, it
may be designed so that the thyristor 3 is turned off in the
negative halfrcycle, thereby cutting off the current feeding to the
lamp,

In such constitution, it may be used in such applications
as to promote growth of animals and plants by illuminating. In
this case, the heat genefated by the lamp may be measured by the
temperature sensor 8 so as to measure the illumination indirectly.

Thus, by application of the embodiment, the heater 2 may“
be replaced by an electric component or electronic component acting
by current feeding, or the temperature sensor 8 may be replaced by a
sensor causing changes by receiving the actiqn of this electric
component or electronic component, so that the action by current
feeding to the current recei?ing element may be controlled by the
thyristor 3 in negative feedback.

(Embodiment 2)

Fig. 2 shows a second embodiment of the invention, and in

this embodiment, the heater 2 is used as a water heater 21,



since the current is fed only in half wave, heating is in | ow node, that
I's, keeping warnth is effected. After reaching the set tenperature,
positive half wave is supplied to the heater 2, and therefore in order
that the tenperature in the hot conpartn®nt 7 may not be raised suddenly
by this keeping warnth operation, the rating of the heater 2 or the |ike
nmust be consi dered sufficiently. . Inthis may the circuit is

that Ja cont rol - vol (24 b BoiuEs) of e FateD hatheh Fhy a84dd iray ot ai ned
ah exanpl o o eaCeF anf feoeleépsir#%tar&?eﬁﬁ°aﬂagﬁ?$4%%£§%“2$t€#ezﬂée§ﬁ or 2, a
erper atur e sencor at 5% GiPabh oot HErkh 8, “peoTa: b Sef it cBoiotigon: ne
s o R SR B el 7%
mocor SAC Sephbl 1 21k £ ey A8 1I0LSheckl, LS o SRS OE RS
thyrlsior 3 el E‘rﬁ%tq@ea?c?‘éo%sc 57 O Al 080 e
fgfgtfﬁgsthéq$5ﬁ9é§ dé%%hggeﬁi%@nﬁﬁggﬁgab?%ggﬁﬁﬁgklfa- tion as to cool by

When boiling water, a switch 29 is turned on, and a switch
25a is turned on by a relay 25 so as to feed current also to the
boiling heateg 22, and at this time the current is fed also to the
heater 2 for keeping warmth, so that boiling continues.

When boiling completely, the switch 29 is turned off (or
the switch 29 may be cut off by a control circuit not shown), and
current feeding to the boiling heater 22 is cut off, and thereafter
the teﬁperature is maintained by the keeping warmth heater 2.

To pour hot water, a switch 30 is turned on to start the
motor 23

In the control circuit é, exactly same as in the embodiment
in Fig, 1, a power voltage of 10 V is épplied by the capacitor 4,
and the temperature of the heater 2 is controlled, and what is of
particular note herein is that the capacitor 4 is provided at the
side closest to the control circuit 6.

In other words, by forming the capacitor 24 for power source
of the relay 25 and the capacitor 27 for power source of the motor

23 in the preceding stage, the power voltage of the control circuit



8 in this case, instead of directly detecting the notor rotating speed,
the cooling effect may be indirectly detected by the tenperature sensor

used i nstead
of the heater 2. In such a case, the telperature sensor 8 is replaced by a
and t he sensor
output is applied to the conparator 10, and when the illum nation by the
| anp i ncreases, may. be designed so that the thyrlstor 3 is turneqg off
in the negatblyvéh%élapa%%ﬂfe‘l qaRePe revertet §rom ff LpEuatipg dIonf &ditngl t o t he
| anp. In such constitution, it may be used in such applications

Stidl nore, as the current receiving elenent, a |l anp nay be

sensor for directly detecting the illumnation by the |anp,

as to pronot éhgrbekay 3% andi Redor 38d plants by illuninating.

In

this case,

t he heat generated by the |amp nmay be measur ed by the t enper at ure sensor
The

SO as to neasure th

of the enbodi nent, the heater 2 may be replaced by an electric conponent

or el ect roni dO0c¥nioRERtstedei wrtilbpeankhing nther denemyol taget pf thenBenest

sensor 8 may be replaced by a
diode 55)

ure

in the positive half cycle of thyristor 3, but by p1a01ng

the capacitor 4 for the control circuit 6 in the most rear stage,

the voltage fluctuation of the capacitor 4 does not occur even when

the motor 23 or relay 25 is started, so that the control by the

control circuit 6 may be extremely stable,

Reference numeral 31 denotes a fuse.

In this embodiment too, same as in the case of Fig. 1 relat-

ing to the first embodiment, as the current receiving element, the

heater 2 may be.replaced by motor, lamp, or other electric component

or electronic component, and the temperature sensor 8 may be

similarly replaced by a sensor for detecting the motor rotation

directly or indirectly, a sensor for detecting the illumination by

the lamp directly or indirectly, or the sensor for detecting the

action of the current receiving element, and by adjusting the

operation of the control circuit accordingly, the action of current

feedingto the current receiving element by the thyristor 3 may be

controlled in negative feedback same as in the first embodiment, and

moreover by adding the boiling heater 22 to the heater 2 as the

current receiving element for keeping warmth, means for passing

larger current may be provided. By applying this embodiment, for

example, the illumination of the lamp may be usually kept low, and

8.

8

b igni hb@ iCoRa¢i@rs ebst 124, 27 ‘are-chargpdsinblaciypltcati on



sensor causing changes by receiving the action of this electric conponent
or electronic conponent, so that the action by current feeding to the
current receiving elenent may be controlled by the thyristor 3 in negative

f eedback. (Enbodi ment 2) 11 Fig. 2 shows a second enbodi nent
of the invention, and in this enbodinent, the heater 2 is used as a water
heater 21. 9 That i s,

because of th er, asi e f.ro eater 2, a boiling heat er
22 and a pour$ ﬁﬁé’gﬁ@t%’re%éo 5‘#% ac}(%ﬁ only e npg:]ests,qg tircuit configuration,
before the series co E %ﬂfn §brCUIt of the capacitor 4 and diode 5, a
parallel circuit of B e5r9h4 and a relay 25 is connected, and a

parallel circuit of a,capacitor 27 is co d through a
i ode 26, and furtr#ertgar%%eyg%d%@nﬁsdfc&hﬁ VeBLEen dheddsshiBad Selou

When boi |l ing mn tch ﬁh IS turned on, and a switch 25a is turned
on by a relay” ri%gfth ¢ GrABHE-al so to the boiling heater 22, and

at this tine the curyent % fed,also to the heater, 2 for keepi ng warnth,
so that boiling (:ont'9n8 reference numeral 41 is, for example, an

alternating-current commercial power source of 100 V, and in its
current travelling route to a heater 42 as a current receiving
element and a bidirectional three-terminal thyristor (hereinafter
called thyristor) 43 are connected.

A ser%es connection circuit of a capacitor 44 for power
source of the control circuit and a diode 45 are connected parallel
to this thyristor 43,

A constant voltage cirquit 46 and a control circuit 47 are
connected to the capacitor 44 through-terminals a and b,

That is, this heater 42 is for heating in a hot compartment
48 in this embodiment, and the temperature in the hot compartment
48 is detected by a temperature sensor 49 composed of a negative
temperature characteristic thermistor, and is transmitted to the
control circuit 47 through a terminal c, and by current feed control
to the heater 42 by this control circuit 47 and the constant voltage
circuit 46, it is designed to keep constant the temperature in the
hot compartment 48,

More specifically, at the gate of the thyristor 43, an
output terminal d of the constant voltage circuit 46 is connected,

The constant voltage circuit 46 is composed of a comparator



When boiling conpletely, the swtch 29 is turned off (or the switch 29 may
be cut off by a control circuit not shown), and. current feeding to the :
boi Ising heater 22 is cut off, and thereafter the tenperature is maintained
by the keeping warnth heater 2. 1210 pour hot water, a switch 30 is
turned on to'start the notor 23. In the control circuit 6,
exactly sane as in the enbodinent in Fig. 1, a power voltage of 10 Vis

cont o1 1 o0, o napiercuigte aflol s SRRFLR, HoR e, LIMREBFRARE. 201 tor 4
cont rol | ed, i rertri S Th i

ot nor vor o5, AP PEred RS Frdbe® B ael BrantS, TRILARG b chttniBel 5 e\ ci gy 25
and the SaacidBbegiod 86 ARMELRAIoF of (LIS PSS cofitbdiBa! twRERCHY 1O

stage, the po e ‘cont ol rcu

10, Oy oD COERAGE L6 Bt AR LA Tp AU B U0 S5 A ot
\6/1{)Ie£ ;ggr g? dt ﬁéeorﬂflgﬁéér&/ igtser]i%svbétr&:egl:':thset %remilﬁg isla h5& Cbh,I A9 r.k‘?lezneu?t;eural
' connection points connected to the comparative voltage input '
terminal of the comparator 50, and a resistor 55 connected between
the output terminal of the comparator 50 and terminal d.

The control circuit 47 is composed of a comparator 56, a
resistor 57 cqnnected between the reference voltage input terminal
of this comparator 56 and terminal b, a resistor 58 connected
between the reference input terminal and terminal a, a resistor 59
connected between the comparative voltage input terminal of the
comparator 56 and terminal b, and a diode 62 of which anode is
connected to the output terminal of the comparator 56 and cathode
to the output terminal 61 of the control circuit 47.

The comparative input terminal of the comparator 56 is coﬁnected to -
the terminal c, and the output terminal 61 of the control circuit 4
is connected to the compafative.input terminal of the constant
voltage circuit 48,

A polarity judging circuit 60 is composed of a resistor 65
having one end connected to the output terminal of the comparator 56
of the control circuit 47, a transistor 63 having its collector
connected to the other end of the resistor 65, a resistor 64

connected between the base of the transistor 63 and terminal a, a



diode 9 inthe positive half cycle of thyristor 3, but by placing the
capacitor 4 for the control circuit 6 in the nost rear stage, the voltage
fluctuation of the capacitor 4 does not occur even when the notor 23 or
relay 25 is started, so that the controll3y the control circuit 6 nay be
extrenmely stable. Ref erence nuneral 31 denotes a fuse. In
this enbodi nent too, sane as in the case of Fig. 1 relat- 1ing to the first

mbodi t, . 1 t | Vi I t h heat 2 4 b I d
by ot or . | anbio Ob RS ERFpoel apyRomGRe tech POt PRbTHEL Chort¥nent . and
the t t b im|arl I dpb f
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the lamp may é?%l%ngIgﬁé gffgrnLQI%g—%Gg&ent voltage, the thyristor 43 is not |

* turned on until the voltage is raised from zero to 10 V by the sett-

ing of the constant voltage circuit 46, and in this period, the
capacitor 44 gs charged through the diode 45.

That is, since the Zener voltage of the Zener diode 51 is
set at 5 V, the gate current of the thyristor 43 does.not flow until
the both ends of the resistor 53, 54 reach 10 V and the middle -
point exceeds 5V, that is, the gate current of the thyristor 43 does
not flow because the output of the compartor 50 becomes high until
the alternating-current voltage reaches 10 V in the positive half
cycle, and hence the thyristor 43 is not ignited, and in ﬁhis period
the capacitor 44 is being charged, and the charged voltage of the
capacitor 44 is the action voltage of the constant voltage circuit
46 and the power voltage of the control circuit 47.

What is of particular note herein is that if the
alternating-current commercial bower source 41 is changed over to
110 V, 120 V or 220 V, that is, if the voltage varies depending on

the export destination country, by setting the Zener voltage of

the Zener diode 51 at 5 V, the thyristor 43 is not ignited in the



changed over to high |evel only when necessary. (Enbodi nent 3)

A third enbodi nent of the invention is described below while referring to
t he -dr awi ng. In Fig. 3, reference nuneral 41 is, for exanple, an
al ternating-current commercial power soddce of 100 V, and in its current
travelling route to a heater 42 as a current receiving elenent and a
bidirectional three-termnal thyristor (hereinafter called thyristor) .43
are connected. . . series conpection circuit of a capacitor 44 for
power sour ceP@FLULNE }ta&ﬁfFYﬁ ec MRk, ttH%rfﬂ’léa&F déeraisedr &0 ddn ecscoe(ﬂ{l?)‘artélﬁl el
to this thyristor 43. ) A constant voltage circuit 46 and a contro
circuit 47 arelPacdhpeddeds alwake chapged dr 1&4.t hrough terminals a and b.
That is, this heater_42 iis for heating in a hot conpartnment 48 in this
enbodi ment, and the I&tpdfadONeven thaaligrnaldngacitnent corgereiajepated by a
tenperature sensor 49 conposed of a negative tenperature characteristic
thermistor, aPRRice ¢} FaLiess dhe(Gpnspant vohtagn carewidi 46 And; eenfugh a

termnal c, and by cg;rent feed caontrol
circult can be used without any change, and the cost may be

substantially lowered as compared with the conventional constitution
of obtaining a control voltage of 10 V by a transformer suited to
the local voltage, .

At this power voltage of 10 V obtained by the capacitor 44,
the constant Yoltage circuit 46 and control circuit 47 operate, and
while the temperature is low in the hot compartment 48, the
resistance of the temperature sensor 49 is large, and the voltage of
the comparative voltage input terminal of the comparator 56 is lower .
‘than the voltage of the reference voltage input terminal, so that
the output of the comparator 56 ié high, .

As clear from the description herein, in the positive haif
cycle, when exceeding 10 V, the thyristor 43 conducts to feed power
to the heater 42 to heat in low mode. However, while the tempera-
ture in the hot compartment 48 is low, it is necessary to feed power
to the heater 42 also in negative half cycle, and in this negative
half cycle, if the output of the comparatér 56 is high as mentioned
above, the current floﬁs from the alternating-current commercial
power source 41 into resistor 66, transistor 63, resistor 65,
diode 62, resistor 53, capacitor 44, and heater 42, and in this

state the potential at the output terminal 61 of the control circuit



to the heater 42 by this control circuit 47 and the constant voltage
circuit 46, it is designed to keep constant the tenperature in the hot
conmpart nent 48. More specifically, at the gate of the thyristor
43, an output terminal d of the constah® voltage circuit 46 is connected.
The constant voltage circuit 46 is conposed of a conparator

12 50, a Zener diode 51 used as constant voltage el enent being connected

bet ween the g gasace koL 408 LAY, SRR ORbche 1B, iRRaial 8 B0
thet orm nal sl GhaRE BHBBEE ERE IR Ol Coc B Er betop ol IS BB PR to the
connect ed bet tReoy iethe IR IRRRSE Br T ABERMRI o o 50 and terminal d.
The control e11cu! ¢ B ol RefATE O35S Bp e EAIR AP 158 oot RS B8 Y, o
56 and term nali by 2.4 $33'8heRE. SO00PRTerdlRREC SR Bo VRLESENSE P
comparative voltage input terminal becémes higher than the voitage
at the reference voltage input terminal of the comparatof 56, so
that the output of the compafator 56 becomes low,
Then, in the negative half cycle, the current flowing
through the rgsistor 66, transistor 63 and resistor 65 flows to the
comparator 56 side, and the output of the comparator 50 becomes
high, and gate current is not supplied into the thyristor 43, and
the thyristor 43 is cut off, and in this negative half cycle, power
feeding to the heater 42 is cut off.
Of course, in the positive half cycle, the thyristor 43 is
turned on when exceeding 10 V, and power is fed to the heatef 42;
but since the current is fed only in half wéve, heating is in low
mode, that is, keeping warmth is effected, After reaching the set
temperature, in this way, positive half wave is supplied to the
heater 42, and therefore in order that the temperature in the hot
comparﬁment 48 may not be raised suddenly by this keeping warmth
operation, the rating of the heater 42 or the like must be
considered sufficiently.
In this way, the circuit is designed to operate the

thyristor 43 only in the positive half cycle, so that a control



connected between the conparative voltage input termnal of the conparator
56 and termnal b, and a diode 62 of which anode is connected to the
output term nal of the conparator 56 and cathode to the output term nal 61
of the control circuit 47. The conparatli®e input terminal of the
conparator 56 is connected to the termnal c, and the output term nal 61
of the control circuit 4 is connected to the conparative input termnal of
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be replaced by a sensor corresponding to the current receiving
element, and the opération of the contfol circuit may_be adjusted
~accordingly.

(Embodiment 4)

A fou;th embodiment of the invention is described below by
reference to the drawing,

' Fig. 4 shows an example of applying the current feed control
circuit in the fourth embodiment in an electric water heater,

In Fig, 4, reference numeral 71 is a main body case, and a
container 72 with an open top is provided in the main body case 71.

In the bottom of the container 72, a boiling heater 73, an
warmth keeping heater 74, and a thermistor 75 aé temperature
detector are provided,

That is, water 76 in the container 72 is heated by the.
boiling heater 73 or warmth keeping heater 74, and is poured out
from anoutlet 79 by a feeding motor 78 by manipulation of a feeding
switch 77. Prior to pouring, it is unlocked by manipulating an
unlock switch 80, and when the feeding switch 77 is manipulated, hot
water is poured outas mentioned above, After pouring, it is locked

again,



connect ed, power

Is fed into the heater 42, and in the positive half cycle

of the alternating-current voltage, the thyristor 43 is not turned on
untifl the voltage is raised fromzero to 10 V by the sett- ing of the
constant voltage circuit 46, and in thid97period, the capacitor 44 is
charged through the di ode 45. That is, since the Zener voltage of
the Zener diode 51 is set at 5V, the gate current of the thyristor 43
does not flow until _ the both ends of the resistor 53, 54 reach 10 V and
the middle point elBedeswammtly kegping state buttdiecwarmiht kegpingcheatpri Mor 43
does not flow because the output of the conpartor 50 becones high until
the al ternati Wher @esérrd 6| baide the Mgher 760agaim eheehpdding wwikeh 81 tycl e,
and hence the thyristor 43 is not ignited, and in this period _the

capaci tor 44mpgl

mdasgdcsar geat, pawer tiefedhdngedtheobe Hdagdreatps 7 4paboilor 44

is the action voltage of the constant voltage circuit A 46 and the power

vol tage of t@&atbnt pBch goperal ia7effected by awnntrpb usitpd? provided mot e
herein is that if the alternating-current conmercial power source 41 is
changed over the mainobedy taseVVler 220 V, that is, if the voltage varies
depending on the export destination country, by setting the Zener voltage
of the Zener diodelBiFi& 4, vefepencenpunenadr8dsi s tespergiirecfuse; and

119 is a power plug for connecting a commercial power source.

Fig. 5 shows the control circuit in the electric water

heater shown in Fig. 4.

As shown in Fig. 5, a thyristor 84 is placed in the current

travelling route of the warmth keping heater 74.

A series connection circuit of capacitor 92 and diodes 87,

88, 89 is connected parallel to this thyristor 84.

Voltage detecting means 120 composed of a series connection

circuit of resistances 90, 91, and a series comnection circuit of
power source stabilizing means 85 and capacitor 86 are connected
parallel to the capacitor 92, A series circuit of capacitor 93 and

diode 87 is connected parallel to the voltage detecting means 120,

"and a series circuit of capacitor 94 and diode 88 is connected

parallel to the capacitor 93.

Moreover, a series connection circuit of relay coil 95 and
transistor 96 is connected parallel to the capacitor 93.

A series connection circuit of feeding motor 78, feeding
switch 77 and transistor 97 is connected pafallel to the capacitor

94. Supply voltage polarity judging means 100 composed of a



14 positive half cycle until the voltage is raised to 10 V, so that the
capacitor 44 is always charged at 10 V. That is, however the

al ternating-current comrercial power source 41 varies, the constant
voltage circuit 46 and control circuit 187 can be used without any change,
and the cost may be substantially |owered as conpared with the
conventional constitution of obtaining a control voltage of 10 V by a

t ransf or ner suitqﬁﬁlo t he |l ocal va this Eomerogoltage of

| t age,. At
10V obt ai necPBRALIAL GmBEEF ey Chreult, 8 digre hend Hasagd SREELL Ok6 and
control circujt 47 oger te, and ile tge tenpﬁrature Is Low in the hot
conpart ment 4BTAASASLOR 88 13 gopmeced; Raraldghetoytie LhYLhstar 88. is | arge, and
the voltage of the ¢o rative vol e, input term nal. of the conparator 56
is lower than the v Iq%glgﬁg]gplfﬁ‘é”risgrlénégnwtﬁggi@l‘ﬁhb@t tPek ﬁgB?c’stGrt hat
t he out put ofééhe conparator 56 is high. As clear fromthe

description h€rein, in the positive half cycle, when exceeding 10 V, the
thyri stor 43 conduct to.fee?@pomer to the qigter 42 t o, heat iq |, ow node.
However, while the toiffetSe thepeweryseyrcenef thenpentol SIIEBIELqlods it is
necessary to fsed ngfr to the hﬁateé%42 al so in negative half cycle, and
in this negat PREF10RY) ¥rom, the, capacitee & put of the conparator 56 is high as

ment i oned In this control circuit 101, an A/D converter 102 is
connected to the thermistor 75, and tempefature Judging means 103
and OR circuit 104 are connected to this A/D converter 102, and
the output offthe OR circuit 104 is connected to the base of the
transistor 96,

Unlock control means 105 is connected to the unlock switch
80, and the output of the unlock control means 105 is connected to
the base of the transistor g7. |

A connectiéh point of the resistor 80, 91 composing voltage
detecting means 120 is connected to an A/D converter 106, and the
output of the A/D converter 108 is connected-to one end of an AND-
circuit 107, |

The output of the A/D converter 102 connected to the
thermistor 75 is connected to one end of an AND circuit 108,

At other inputs of these AND circuits 107, 108, the output
of the supply voltage polarity judging means 100 is connected, so
that either one is selected and operated.

At the output of the AND circuit 107, voltage judging means

109 is connected, and at the output of the AND circuit 108, tempera-



above, the current flows fromthe alternating-current conmercial power
source 41 into resistor 66, transistor 63, resistor 65, diode 62, resistor
53, “capacitor 44, and heater 42, and in this state the potential at the
output term nal 61 of the control circuilt9

15 47 clinbs up. As a result, the output of the conparator 50 becones

| ow, and the gate current of the thyristor 43 flows to turn on, thereby
heating by the heaa r.42 in h a result, the

' node.
Fomper at ure. 1 Ut eugirto B § PO e a@mested o andq tim PSR PEAISe Beass:
t enper at ur e, the voltage at ,the conparatiyve, voltage input term na
becones hi ghef%héﬁgtarf@ 9%‘%%3868‘13&0 ?h%a%ﬂgfé}fcéh%dihﬁ/ﬁ qrn%tfﬁo@r%’ nal of
t he conparator 56, .so th e output of the conparator 56 becones | ow.
Then, in the %‘é‘&fpilv?lﬂ'épﬁ cl?gl Q}I'OPSE L PRePTUL b lg  t hrough the resistor
66, transistor 63 anﬁ%resistqr 65 fkoms to the conparator 56 side, and the
out put  of the conpar M€ PPEEFBERMedhe Faptroh fd rgitle 104r i presutadoby Sbigpl i ed
into the thyristor 43, and , the_thyristor 43 is cut off, and in this
negative hal f PEQERB, WHKER i acliMhd 12 As ghowrdneFig26is cut of f.

O course, in the positive half cycle, the thyristor 43 is - :
Besides, a RAM 13 is also utilized as a temporary waiting

position of result of calculation during execution of program,

In Fig. 5, reference numeral 122 is a relay contact switch
connected in series to the boiling heater 73, and this relay contact
switch 122 is’opeﬁed and closed by the relay coil 95.

'Reference numerals 114, 115, 116, 117, 118 are resistor, 124
is a temperature detecting input terminal, and 125 is a polarity
input terminal. |

Referring now to the flowchart in Fig. 6, the operation is
described below, .

At step 201, when the power plug 119 in Fig. 4 is connected
to the commercial power source, in the case the reference. value of
the voltage judging means ‘109 is, for example, 10_V,_the thyristor
84 is not turned on until the voltage is raised from 0 V to 10 V in
the positive half cycle of the alternating-current voltage, and in
this period the capacitors 92, 93, 94 are charged'through diodes 87,
88, 8&9.

In this case, if the capacitor 92 exceeds, for example, 5 V,
the capacitor 86 is stabilized at 5 V by the power source stabiliz-

ing means 85,



turned on when exceeding 10 V, and power is fed to the heater 42, but
since the current is fed only in half wave, heating is in |ow node, that
is, *keeping warnth is effected. After reaching the set tenperature, in
this way, positive half wave is supplie@Oo the heater 42, and therefore
in order that the tenperature in the hot conpartnent 48 nay not be raised
suddenly by this keeping warnth operation, the rating of the heater 42 or

el £ 0" BbsP oo B S S G svsriont e ALV 1
g¥058,v$ﬁa;h§blgi§§§é gLPﬁﬁned by the capacitor'44. Inl'?hisVOItage
enbodi ment, sanme as, n the first. and _second__enbodi ments, as the current
receiving el enent, tETheE ERPZ LRES 8§e é)é]’egﬁac apg uﬁn?}&ﬂ"",geg ¥anp, or
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point reaches, for example, 4 V, and the control voltage 101 .

transmits that this 4 V is reached, that is, the supply vbltage has

reached 10 V, to the AND circuit 107 through the A/D converter 106,

and it is judged that the voltgge has reached 4 V by the voltage

Judging meansﬁlOQ at step 204, and at step 205, moreovér; its output

is transmitted to the gate 121 of the thyristor 84 through the OR

circuit 111, so that the thyristor 84 is turned on. That is, up to

this ON state, in this positive half cycle, until the supply voltage

reaches the reference value of 10 V, that is, until the middle point

of the resistances 90, 91 reaches 4 V, a current for charging the

capacitors 86, 92, 93, 94 flows, and this current also floﬁs into

the warmth keeping heater 74, Next, by exceeding the reference

value of the voltage judging means 108, when the thyristor 84'is

turned on, the charging current does not flow into the capacitors

86, 92, 93, 94, and at this time, the power is fed into the warmth

keeping heater 74 through the thyristor 84, That is, in the

positive half cycle, power is fed continuously to the warmth keeping

heater 74,

What is of particular note herein is that if the commercial

power source is changed over to 110 V, 120 V, 220 V or 240 V, that



(Enbodlnent 4) A fourth enbodi nent of the invention is described
bel ow by reference to the draw ng. Fig. 4 shows an exanpl e of
apphkying the current feed control circuit in the fourth enbodinent in an
el ectric water heater. In Fig. 24, reference nuneral 71 is a nmain
body case, and a container 72 with an open top is provided in the main
body case 71. In the bottom of the container a boiling heater

73, an warnth keepi,ng heater 74, apd a fherm stor 75 ag tenperature
detector arel bf&@& oltage variefepeading gt e?‘PP‘ithae'%tdeétl%r 72 is

our from 22&9&158%:},'73% o DPEYAGIIN, GYCHEa DY SRbN PRItde] UL L8EC Y Bl ng
Switeh 80, aldd rpot‘fﬁr‘;r«ilais%&y'siﬁxé‘ﬂr%?%%%g%hﬁphFé‘a'ci‘é'5‘ srangifycf 1
O R G TReo Rl ke dioPhopi S0E b SHRDMAZH IPONEBSORGCR A BrV 74,
is supplied to the capacitor 86, or until the capacitors 92, 93, 94
reach 10 V at step 206, so that a power voltage of the controi
circuit 101 may be obtained., At step 207, when the commefcial power
source is positive, going back to step 203, the same process is
repeated,

That %s, if the cdmﬁercial power source varies, the control
circuit 101 can be used without making any change, and it is not
necessary at all to use a transformer for obtaining a power source
of the control circuit 101 in every nation.as in the prior art. |

In this way, the stable 5 V power sdurce from the capacitor
86 can be supplied to the control circuit 101, and at step 207 if
the commercial power éource is judged to be_negative by the suppiy
voltage polarity judging means 100, the temperature of the water
76 is detected by the thermistor 75 at step 208, and the detected
temperature is supplied. into the A/D converter 102 and temperature
Judging means 103, and when the water temperature is lower than the
set temperature at step 209, an output is sent to the transistor 96
through the OR circuit 104 by the temperature judging means 103, and
as a result, at step 210, a relay contact switch 122 is closed by

the relay coil 95, thereby feeding power into the boiling heater 73.

At this time, since the boiling heater 73 is connected only



when desired to boil the water 76 again, a reboiling switch 81 is
mani pul ated, so that power is fed into the boiling heater 73 to boi

agai‘n. Such control is effected by a control unit 82 provided in the main
body case 71. In Fig. 4, refer@%e nuneral 83 is a tenperature
fuse, and 119 is a power plug for connecting a conmmercial power source.
Fig. 5 shows the control circuit in the electric water heater shown in

Fig. 4. As shown.in Fig. 5 a thyristor 84 is placed in the,
current travid IthRCOMIgreias p?\“& RarFfeh tEé?Hﬁi‘gtf\%é'teéﬁy 7&.‘“"&“ switch A2%eri es
connection circuit of ca %iifr 92 and di pdes .87, .88, 89 is connected
paral l el to tRAWETr:$RNLCE o iyl wave Is suppbiedydBteidheckeatg§rnthns 120
conposed of a series, connection_ circuit of resistances 90, 91, and a

seri es connection ciflc§teP 1, pwer the tereeratype 19f; the Wak 8k o/t beaind
capacitor 86 are connecgte parallel to the capacitor 92. A series circuit
of capacitor B3 thadoldingdiegrer /3 Beartes ebhep #pher demperathge ittt hyethe
detecting neans 120, and a series circuit of capacitor 94 and diode 88 is
connected patrPPERLULS Judgiagpiransol0B3the output supplisesl ép, the $eansistor

connection circuit of rel%ﬁlcoil,QS and transistor 96 is_connected
paral l el to t¥ tBEgHEh the Whcircuit 104 ia ewl oEE, @sdnbhe irehaxicoptaet of

feeding notor 78, feeding ] '
switch 122 is opened consequently, so that power feeding to the

boiling heater 73 is cut off. At step 212, if the commercial power
source is negative at the supply voltage polarity judging means 100,
the process goes to step 208, and if not negative, the process
returns to step 203 and is repeated.

Thereafter, the power is supplied to the warms keeping
heater 74, and in this warmth keeping heater 74, in the positive
half cycle as mentioned above, a current is always supplied through
the charging route of capacitors 88, 92, 93, 94 or the thyristor
84, '

In the negative half cycle, the state of coming into the
negative half cycle is detected by the supply voltage polarity
Judging means 100, and, as a result, the output from this supply
voltage polarity changing means 100 is supplied into the AND circuit
108 conpected to the temperature judging means 110.

That is, in this negative half cycle, the present water
temperature in degrees centigrade is detected by the thermistor
75, and when the output is lower than the temperature set in the

temperature judging means 110, for example, 80°C, power is supplied



smﬁfch 77 and transistor 97 is connected parallel to the capacitor 94.
Supply voltage polarity judgi ng neans 100 conposed of a
18 + parallel connection circuit of diode 99 and base to emtter of

transistor 98 is connected parallel to @23 thyristor 84. A contro
circuit 101 is connected parallel to the capacitor 86. That is,
t he power source of the control circuit 101 is obtained fromthe capacitor

cui,t 101, nvert

ggnnected tolPﬁ% ingﬁgﬁgfhyg&kﬁﬂﬁlFéﬁﬁﬁ?ggu é?ﬁ@nﬁgglgeTH%aland OR
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controlled to return the water temperature to the set point.

In this embodiment, same as in the first to third embodi-
ments, as the current receiving element, the warms keeping heater 74
may be replaced by motor, lamp, or other electric component or
electronic component, In this case, too, the temperature sensor 75
may be replaced by a sensor corresponding to the current receiving
element, and the operation of the control circuit may be adjusted
accordingly.

In the foregoing embodiments, thé reference voltage of ﬁhe
voltage judging means of Zener diode or the like, and the numerical
value of set voltage are only examples, and may be changed freely,

The reference voltage and set voltage may not be always
fixed, but may be varied freely by using a variable resistor or the
like as required. For example, it may be easily realized by using
a variable resistor for the vdltage detecting means 120 in Fig, 5 in

the fourth embodiment,

INDUSTRIAL APPLICABILITY
As clear from the description herein, whatever the connected
commercial supply voltage may be, a specified power voltage of

control circuit is obtained in the first capacitor by the control of



out put of the A/D converter 106 is connected to one end of an AND circuit
107. The output of the A/D converter 102 connected to the

t her-mi stor 75 is connected to one end of an AND circuit 108. At
other inputs of these AND circuits 107, 2808, the output of the supply
voltage polarity judging means 100 is connected, so that either one is
sel ected and oper at ed. At the output of the AND circuit 107,

vol tage | udgi g bEansy, 198 boniieshe a1 Whnludd 6o kPR e! by AN
j udgi 110 d d. th t 1 0
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Fig. 5, refer nunergL 122 js a (#ﬁy cont 3mntch con ectedtln
series to thé’ 6 ¢ iGAGLRRI A FCY: PEGHdeq; &N (S2C AfdH an 18no
necessary to install an exclusive control circuit individuall&, SO

that a simple and inexpensive constitution can be presented also

from this viewpoint,



smﬁfch 122 is opened and cl osed by the relay coil 95. _ Ref er ence
nunmeral s 114, 115, 116, 117, 118 are resistor, 124 7iS a tenperature
detecting input termnal, and 125 is a polarity input term nal.

Referring now to the flowhart in Fig. @5 the operati ofpisiSheet Ty ed
bel ow. At step 201, when the power plug 119 in ected
to the commercial power source, in the case the referenggy Ihe

vol tage judgi ng neans 109 is, for exanple, 10 V, the thyristor 84 is not
turned on untGhAIMRe voltage is raised fromO Vto 10 Vin the positive
hal f cycle of the alternating-current voltage, and in this period the
capacitors 92, 93, 9ok ahecwwanydeedneontgnl gigeust 9f angyecgoonic I'n
this case, if the capacitor 92 exceeds, for_ exanple, 5V, the capacitgr 86
i s stabilizedapnlisnge [Hpmppis ipgvR CUEBER e Feseiiing elemenpg adhnsisgor place

20 That is, by this'5 V, the operation of the caontrol circuit

101 i s stabilinddhe current travelling route of this current receiving element, a

series connection circuip of a first capacitor as power source of
control and a first diode connected parallel to this thyristof, a
constant voltage element connected to the gate of said thyristor,
and a control cifcuit connected parallel to said first capacitor,
ﬁith its control terminal connected to the gafe of said thyristor,

2. A current feed control circuit of an electronic
appliance of claim 1, wherein a series connection circuit of a
second capacitor and a second diode is connected parallel to said
thyristor, a series connection circuit of said first capacitor and
said first diode is connected parallel to said second capacitor, and
a load element is connected parallel to said second capacitor,

3. An electronic appliance comprising a current feed
control circuit of ciaim 1 or 2, and a motor, relay or 1ight emitt-
ing device as its load element.

4, An electronic appliance comprising a current feed
control circuit of claim 1 or 2, a heater as a current receiving
element, and a temperature sensor for detecting the temperature of
the object heated by the heater directly or indirectly, wherein the
temperature sensor is connected to the control circuit of said
current feed control circuit,

5. An electronic appliance comprising a current feed

* [ L M - *
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When the capacitors 86, 92, 93, 94 are thus.charged to individual values,
at step 203, detecting at the mddle point of the resistor 90, 91 of the
vol t-age detecting nmeans 120, this mddle point reaches, for exanple, 4V,
and the control voltage 101 transmits @26t this 4 Vis reached, that is,
the supply voltage has reached 10 V, to the AND circuit 107 through the
A/ D converter 106, and it is judged that the voltage has reached 4 V by

output 1ot omEpl RiBRY o %Oglgaifnef 1681 215 g0 1 pob el hasPOliR The R
tate in thiSuBBab A hereed doE, Seieering eifét?acgﬂsvhﬁ%p@aééo#h%méﬁ“t e
ref erence val m ddl e poi nt

el stancesfl reBi s Do b 13l whhqin, LR gBngor s ﬁ‘%}‘“@ﬁ&eé &ég%ﬁtors' 6.
92, 93 94 i
heat er #ﬁng g)f%‘ﬁgd ‘ﬁsr?r P&f%&‘eﬁ a,\sc\(?ﬁp{i)g Sircieul"lga\r/g} t aggejpluggi ng

nmeans 109 when t he |stor 84 .is turned e char |n urent does
not flowinto the ceﬁg ?d?tlg tggucQQpplggnC@Lpomgﬁlcﬁlgg # 1 e he power
is fed into the waynt.h kee ter .74 through the th rlstor 84. That
is, inthe pe&iP emh'ﬁil*t&? ga ivx%tf 2 521 %?1@1 ﬁﬁ%‘i?é’iy?c@lf’h%gwarmh _
kee in heat er artlcul not e he that i f )
thepco?mer ci & emﬁg%ra“go%rségs?gait@haa%t&?tg%rthﬁo Watli)ﬂo ?‘nga"\? or 240 .

V, th
1 at. directly or indirectly, wherein the sensor is connected to the

control circuit of said current feed control circuit.

7. A'current feed control circuit of an electronic
appliance comprising a current receiving element, a thyristor placed
in the current travelling route of this current receiving element, a
series connection circuit of a first capacitor for control power
source and a first diode connected parallel to this thyristor, a
constant voltage circuit having its output terminal connected to the
gate of said thyristor, and a control circuit connected parallel to
said first capacitor, with its output terminal connected to a
comparative voltage input terminal of said constant voltage circuit,
wherein said constant voltage circuit includes a comparator, a
reference voltage input terminal connected to the input side of this
comparator, a constant voltage element comnected to this reference
voltage input terminal, and said comparative voltage input terminal,

8. A current feed control circuit of an electronic
appliance of claim 7, wherein the control circuit includes a second
comparator having a sensor connected to its comparative voltage

R
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21 Is, if the voltage vari es depending on the export destination
country, in the positive half cycle, by setting the voltage at the mddle
poi nt divided by the resistances 90, 91 at, for exanple, 4 V, the
thyristor 84 is kept off until a stabili2Zed power source of 5V is
supplied to the capacitor 86, or until the capacitors 92, 93, 94 reach 10
V at step 206, so that a power voltage of the control «circuit 101 may .be

at step 206, so that rouit 101 my b
back 1o st ep 363° frurinblctal 0F sRRETRY Me iR Blrad e idiRebipdius) he'F, 07 1O

back to step is, if the

commer ci al poWéHgo%%@ﬁﬁ%frogﬁghﬁ Esgﬁgr?d;gbﬁ%mtgkrcuit 101 can be used

W t hout nakirﬁj1 hai necessary at all to use a

every nation as in the B eBEHHicoaY I tned conBRI ARE S DurfedCifepd 00 |1
0L and at S TBTobEeEAERE Elainc FAR. 08 [BHREE e’ ArmRn Rl glng o
nevati ve by 0P o YOLGRE LAY L AL SRR A0S 0 e e
detected heated by the heater directly or indirectly, wherein the sensor is
connected to the control circuit of said current feed control
circuit.

10, An electronic appliance comprising a current feed
control circuit of claim 7 or.8, a motor as a current receiving
element, and a sensor for detecting the rotating speed of the motor
directly or indirectly, wherein the sensor is connected to the
control circuit of said current feed control circuit,

11, An electronic appliance comprising.a current feed
control circuit of claim 7 or 8, a lamp as a current receiving
element, and a sensor for detecting the illumination by the lamp
directly or indirectly, wherein the sensor is connected to the
control circuit of said current feed control circuit,

12. A current feed control circuit of an electronic
appliance comprising a first current receiving element, a thyristor
placed in the current travelling route of this first current
receiving element, a series connection circuit of a first capacitof
and a first diode connected parallel to this thyristor, a control

circuit connected parallel to said first capacitor, with its control

terminal connected to a gate of said thyristor, and power source

e
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tenperature is supplied into the A/D converter 102 and tenperature judging
means 103, and when the water tenperature is |ower than the set _
tenperature at step 209, an output is sent to the transistor 96 through
the OR circuit 104 by the tenperature j@&ging neans 103, and as.a result,
at step 210, a relay contact switch 122 is closed by the relay coil 95,

t hereby feeding power into the boiling heater 73. At this tine,

since the boi Haﬂﬂlli'fgr?gegegr% W$s &%ﬁefx}]ec%egﬁnl)r%’tﬁol cireuit and cyrrent

22 to the commerci ower source rou e rélay contact switch 122,
poner sour e Slabtod Wind Bes P IS, BLSLU, TBi0 Wlsame cpperilie " 2
(paches the Wik SETRALERTERE 1 Suel HIBE ARSI ASTIROSE.
R T T e B R Rt
means. 100, "t igoeRRdoBTys v PRE Yoot ghgirl RPenk; S SRS Rithiliocess”
returns to step 203 55T%a&3_dé?88€§ﬁ§dmeans to the gate of the thyristor through

said control terminal,

. 13. An electronic appliance comprising a current feed

control circuit of claim 12, a first heater as its first current

receiving element, and a temperature sensor for detecting the temper

atureof the object heated by the first heater directly or

indirectly, wherein this temperature sensor is connected to the

control circuit of said current feed control circuit, and this

control circuit compares the output of said temperature sensor with

the reference value by the temperature judging means, and sends the

output to the gate of said thyristor througﬁ said control terminal,

14, An electronic appliance of claim 13, wherein commercial
power source polarity detecting means is connected parallel to said
thyristor, and said voltage judging means and temperature judging
means are sélectively operated depending on the output of the
commercial power source polarity detecting means,

15. An electronic appliance of claim 13 or 14, wherein the
reference value of the voltage judging means is freely variable,

16. An electronic appliance of any one of claims 13 to 15,

wherein the reference value of the temperature judging means is

R ) AR



Thereafter, the power is supplied to the warns keeping heater 74, and in
this warnth keeping heater 74, in the positive half cycle as nentioned
above, a current is always supplied through the charging route of
capacitors 86, 92, 93, 94 or the thyrist2® 84. In the negative
hal f cycle, the state of comng into the negative half cycle is detected
by the supply voltage polarity judging neans 100, and, as a result, the

out put fromt u vol tage polarity changing neans 100 is supplled
into the AND ghsec@ ?Q}%é Ctonnected to the terrper ature judgi ng neans 110.

That is, in this neg I cle the nt wat er enperature
degrees centigrade i ?8&61@ %}‘ltchép?]lﬁ?f" sQ eIy e %CFI\MUE% ll%h olét’put
i | th t t th t t d 110,
(s Tover eéng%bfgp%ggﬁg;c%@sgwgl Lhe, L epPY aLurs Ludgng, mpans,

23 into the 121 of the. t tor 84 hrou n
fromthe terrp%?iq’ﬁr g4y {?&6 ﬁegcerlrﬁ %erttoami E‘i”?’tcgﬁ? £oRtroly gdement

accordingly, Iso in th tive half cycle, power i,s fed to fhe warnth
keepi ng heat et > 7A™PHT Ra{'%getlhgﬁ ,as§%t;1%4cog}§§:t,19nlt*s1rcu1t of irst

heater and a thyristor, and the current feeding of the currenf feed
control element is controlled by the output of said control circuit.

18. An electronic appliance of any one of claims 13 to 17,
wherein a series connection circuit of a second capacitor and a
second diode is connected parallel to said thyristor, a third
current receiving element and the serieé connection circuit of said
first capacitor and first diode are connected respectively parallel
to this second capacitor, and the current feeding of the third
current receiving element is controlled by said control circuit.

18, An electronic appliance of claim 18, wherein a motor is

used as the third current receiving element.

_—
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controlled to return the water tenperature to the set point. In

this enmbodi nent, sanme as in the first to third enbodi- nments, as the
current receiving elenent, the warns keeping heater 74 nay be repl aced by
notor, |anp, or other electric conponent3gpr electronic conponent. I n

this case, too, the tenperature sensor 75 nay be replaced by a sensor
corresponding to the current receiving elenent, and the operation of the

control'cir(ngq$ ﬁ&% be adjusted accordingly. In the foregoing
enbodi nent s, g ‘Ference vol tage of the voltage judgi ng nmeans of Zener

di ode or the like, jand thgggygﬁéhﬁa]ciﬁghgeagéfﬁgEty ibag51388cOMsing

exanpl es, and may Guresndn reference vol tage and set
vol tage may pot be-always fixed, but may be varied freely by using a

vari abl e redi8t$#™r the I|ike as required. For exanple, it may be easily
realized by using a variable resistor for the voltage detecting neans 120

A FAARRRIRE ¥ it N R LY 1

SUPRLY Yol {20 B P Bnalioch G B RGO, S SLRE! et ! o
route of the heater 2, a series comnection circuit of a capacitor 4
and diode S5 for control power ‘source connected parallel to the
thyristor 3, a Zener diode 9 as a constant voltage element connected
to the gaie of the thyristor 3, and a control circuit 6 connected
parallel to the caﬁacitor 4, with its control terminal comnected to
the gate of the thyristor 3, whereb& a specified control voltage
determined by the Zener voltage of the Zener diode 9 is obtained at

the first capacitor 4 by the control of the thyristor 3, so that the

transformer for stepping down the supply voltage is not necessary.

.('Fig. 1)



24  thyristor by the control term nal connected to the gate of the
thyristor, so that conventional transfornmer is not necessary, and it 1is
possi ble to present at |ow cost. Besides, the control circuit for
controlling the thyristor can be conposed by nmaki ng use of part of the
control circg&t-pr videgd in each appliange, and it is not necessary to
instal | an excl JsiPes co trol circuit individually, so that a sinple and

i nexpensi ve constitution can be presented also fromthis viewoint.

25 Substitute sheet - 3 August 1998 CLAI M5 1. Acurrent feed
control circuit of an electronic appliance conprising a current receiving
el enment, a thyristor placed in the current travebbing route of this
current receiving elenent, a series connection clffcuit of a first
capacitor as power source of <control circuit andSa first di ode connected
parallel to this thyristor, a constant voltage eﬂgnent connected to the
gate of said thyristgf, N
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the and the control circuit connected parallel to said first capacitor,
wth its control term nal connected to the gate of said thyristor.

2. Acurrent feed control circuit of an electronic appliance of claim1,
wherein a series connection circuit of a second capacitor and a second

di ode is coppected parallel to said thyxistor, a series connection circuit
of said firgf tagdqit and said first diode is connected parallel to said
second capacitor, and a |load elenment is connected parallel to said second
capaci tor. 3. An electronic appliance conprising a current feed
control circuit of claiml or 2, and a notor, relay or light emtt- ing
device as its | oad el enent. AArrerectTonTT apptTance conpri si ng
a current feed control circuift of claiml or 2, a heater asj|a current
receiving elenent,- and a tenperature sensor for ectingj thje tenperature
of the object heated by the Reater directly or |ndirectly} vherein the

tenperature sensor is conne@Lgd tfo—tie—conmtror—cITquit of paild current
feed ‘control circuit. 5+ An electronic‘appliance corprising a
current feéed 10} 26
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control circuit of claiml1l or 2, a notor as a current receiving elenent,
and a sensor for detecting the rotating speed of the notor directly or

i ndivectly, wherein the sensor is connected to the control circuit of said
current feed control circuit. 6. An el ectronic appliance
conprising arcunreRt fesd control circuBt of claiml or 2, a lanp as a
current receiviﬂg etent, and a sensor for detecting the illum nation by
the lanp directly or indirectly, wherein the sensor is connected to the
control circuit of said current feed control circuit. 7. A current
feed control circuit of an electronic appliance conprising a current
receiving elenment, a thyristor placed in the current travelling route of
this current receiving elenent, a series connection circuit of a first
capacitor for control pouer._source and 3 fthL”dLodeucannecLed_paL§IIeI to
this thyristor, a con £ ant voltage circuit having its output term nul
connected to the gate of Qaid‘(?yriQan and a co TrnyN&é;figf\connacted
parallel to said first} cgpacitior, with its outputjtermn pahegtef to a

conparative vol tage input Jtermin rat arCumt ,
wherein said constant \ol tlage iircui ifncl udes g cenpar r, refefence

vol tage i nput termnal icorjnectqd]to i nput §LOE Pf thi ss~cpnparatpr, a

constant voltage_ el emerlt donnegted to this fexenge voltagefi hput

ternminal, and said congardtivelvpltage i npdf?t i/nal
v
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8. Acurrent feed control circuit of an electronic appliance of claim7,
wherein the control circuit includes a second conparator having a Sensor
connected to its conparative voltage

27 input termnal, and a polarity judging circuit connected to the

out put term nal of the second conpar at or4 9. An electronic
appl i ance conprising a current feed control circuit of claim7 or 8, a
heater as a current receiving elenent, and a sensor for detecting the
tenperature of the object heated by the heater directly or indirectly,
wherein the sensor is connected to the control circuit of said current
feed cont rcfl'-' icigc,ui t4 10. An el ectronic appliance conprising a
current feed control circuit of claim7 or 8 a notor as a current
receiving elenment, and a sensor for detecting the rotating speed of the
notor directly or indirectly, wherein the sensor is connected to the
control circuit of said current feed control circuit. 11. An

el ectroni c appliance conprising a current feed control circuit of claim?7
or 8 a lanp as a current receiving
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el enrent, and a sensor for detecting the illumnation by the lanp directly
or indirectly, wherein the sensor is connected to the control circuit of
sai d current feed control circuit. 12. A current feed control
circuit of an electronic appliance conprising a first current receiving
el ement, a thy;&s or plgged in the currént travelling route of this first
current recei |n; Hoanme , a series connection circuit of a first
capacitor and a first diode connected parallel to this thyristor, a
control circuit connected parallel to saig first capacitor, wth its
control termnal connected to a gate of said thyristor, and power source
28 stabi-lizing neans di sposed in the conthel,circuit and current
trave||ing route of t he—fi-tst r\:xnnr\ifnr, whek ol n .\ If'.\go r‘lnfnr\fing _neans

i s connected paral It tepthe f-Ejfgt acig_or,\ coﬁ‘!ro&]r circuit

i
conpares the ot putf o d vofd age #&et echii ng mf?hrI}e —Jeference
val ue by the V@& tage | udgi «d SENds put of said vol tage
det ecti ng neans &.the,_g.a.t. af_ yristaml\i salg<cantral
term nal . o 13 {A ; ' :EEyEris a current'TFej
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control circuit of claim12, a first heater as its first current receiving
el ement, and a tenperature sensor for detecting the tenper atureof the

obj ett heated by the first heater directly or indirectly, wherein this
tenperature sensor is connected to the control circuit of said current
feed control circuit, and this control @ircuit conpares the output of said
t enperat ure Eén'pog Wt the reference value by the tenperature judging
nmeans, and sends the output to the gate of said thyristor through said
control term nal. 14. An el ectronic appliance of claim13, wherein
comercial power gg 3§e ting means is connected parallel to
said thyristor, ar ? ng neans and tenperature judgi ng
neans are sel ective , L. on the output of the commerci al
power source polarity d- [ . 15. An el ectronic appliance
of claim 13 or Y [ ' val ue of the vol tage judging
nmeans is freel el ectroni c appliance of any one
of clainms 13 to eference val ue of the tenperature judging
means is 29 freely variable.

> 3

Commercial supply voltage :2 EJ 53
is detected (Yoltage detecting means 120)

2 0 4 (Voltage jugzinz means 109)

S commercial supply
voltage over reference
voltage?

Supply volfage is

2086 2 05 | >controlled in positive
/,/ half vave of
commercial pover source.

Thyristor 84 is turned Thyristor 84 is turned on

off, and capacitor 92 is and charging of capacitor
. lebarg ing, 92 is stopped.
207 [ ' )
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T NO R
ater temperatur 22 EJ E}(Theruistor)
is detected [
2 0 9 (Tevperature judging
means 110) -
[s"detected temperature YES
above set refereace
temperature?
22 1 1 Keeping warmth is -
22 1 C] : >controlled in- negative
///’ half wave of .

Thyristor 84 is turned on Thyristor 34 is turned commercial pover source.

to feed pover to * Joff, and pover feeding to '

heater 74. heater 74 is stopped.
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source gegative?
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v .
17. An éfbctronic appl i ance of any one of clains 13 to 16, wherein a
sér.ies connection cilr heater used as a . second current
recei ving el enent a dﬁﬁbUM£N¢Nf2$@ cpntrol element is connected parall el
to a series connectifonfcircuit of affif2s hedubstitiia sheehy3 August 4998 ne
current feeding of tlhel cBidr efils $398d ntrol element is controlled by the
out put of said contrjolfcircuit. . 18. An el ectronic appliance of any
one of clains 13 to{l7, wherein a serjies connection circuit of a second
capacitor anfLAIMSe ' is conndcted parallel to said thyristor, a
third current receiving elenent and the series, connection cifcuit of said
first capacitor andliirkcuarente faed contrdccibctidspEan edectigaial el to
this second capacitor, and the current feeding of the third current
recei ving el épphiance compnising:@ oyrreatdrensiving edement,t 2 thyristor piascedan

el ectronic appliance of claim 18, wherein a notor is used as the third
current receiii bke cucnentt travelling route of this current receiving element, a

series connection circui; of a first capacitor as power source of
contréi?%%%'a first diode connected parallel to this thyristof, a
constant voltage element connected to the gate of said thyristor,
andfg?bontrol cifcuit connected parallel to said first capacitor,
ﬁith its control terminal connected to the gaﬁe of said th&ristor.

2. A current feed control circuit of an electronic
appliance of claim 1, wherein a series connection circuit of a
second capacitor and a second diode is connected parallel to said
thyristdr,_a series connection circuit of said first capacitor and
said first diode is connected parallel to said second capacitor, and
a load element is connected parallel to said second capacitor,

3. An electronic appliance comprising a current feed
control circuit of claim 1 or 2, and a motor, relay or light emitt-
ing device as its load element. |

4, An electronic appliance comprising a current feed
control circuit of claim 1 or 2, a heater as a current receiving
element, and a temperature sensor for detecting the temperaturs of
the object heated by the heater directly or indirectly, wherein the
temperature sensor is connected to the control circuit of said
current feed control circuit,

5. An electronic appliance comprising a current feed
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