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/I "AN ELECTRONIC CIRCU T FOR A SI NGLE PHASE | NDUCTI ON MOTOR STARTI NG'. This
invention refers to a single phase induction notor and, nore specifically,
a starting electronic device for a single phase induction notor. Single
phasé induction notors have widely been~uked due to t hebizca®dtx BfPve
sinplicity, rigidity and high performance, C attending the Low -
power range wherein the househol d appliances are generally |ocated, such as
refrjgerator hernetic conpressors, wash machine notors, fans, and sone

ingﬁstrial applications as well. Single phase induction notors are
substantially ) c e_r.otor d a coiled stator, basically
havi ng two w nﬁ%ﬁm@ EM&MI#% T 1418 da ﬁ,&lD,l}Fﬁ‘;prnr t he
starting coil. Wh&QTOR STARFEMER. vo| t age source is applied only to the main

coil of a single phase induction notor, a nagnetic field fixed in space and
alternating in magnitude is created which does not devel op any torque to
start the rotor novenent. Then it is necessary to create a turning nagnetic
field to take the rotor fromsaid static condition, thereby the starting is
initiated.,  SQuch turning field can be achi eved by feeding the starting coi
With a curPBm TVRBIAPEFRERES L B0t he® BUTT BRPTT DR T PhOFRF n 2887 |

pr ef er abl yncate SPegidicaddynear starpingidlectnerdyy depigec forent sphade angl e
in the styrHdda0 ie@idctiBnl fb8bioN to the current in the main coil can be
achi eved by construction differences, by .designing the starting coil with a
power factor higher than that of the main coil or can be achi eved al so by
installing an external inpedance connected in series to the starting coil,

whi ch i npedanne whaadk! YnbetegoR hE86S4 Haw widelX ARG Wfeq Hlerebore, it
'S ”eceSSEEQéfé’é&ﬁ%&%hkt?vgegiﬁgligiéff'é?@fﬁfé& and high performance,
attending the Low power range wherein the household appliancés
are generally located, such as refrigerator hermetic compressors,
wash machine motors, fans, and some inaustrial applications
as well. _
,Single phase induction motors are substantially made up of a
cage type rotor and a coiled stator, basically having two
windings, one being for the main coil and the other for the
starting coil. '

When an alternate voltage source is applied only to the main
coil of a single phase induction motor, a magnetic field fixed
"in space and alternating in magnitude is created which does not

develop any torque to start the #otor movement.

Then it - is necessary to create a turning magnetic field to take
the rotor from said static condition, thereby the starting is
initiated. '

Such turning field can be achieved by f£eeding the starting coil
with a current time-displaced to the current flowing in the
main coil preferably at an angle as near as possible to 909.
The current phase angle in the starting coil in relation to

the current in the main coil can be achieved by construction
differences, by designing the starting coil with a power factor
hiéher than that of the main coil or can be achieved also by
installing an external impedance connected in series to the
starting coil, which impedance usually being a resistor or a




the starting coid circuit which tenporarilly connects this circuit to the
‘power source until the rotor has reached a speed near to the synchronous
|, théreby giving rise to the starting. Ir@®tors in which a nuch higher
iefficiency is required, the starting coil is not fully disconnectec from
.the feed source’after the starting, with a capacitor being kept in series
'‘wi th this Wi nding; said running capacitor or pernmanent capacitor, which
jal | odws-mow a current flow rmuch |ower than the current during the starting,
‘but ~“keepi ng a doubl e phase feed condition for the notor, thereby increasing
i¥s naxiggghEgggyg and increasing its efficiency. For a notor having such
configuratfon, enploying a permanent capacitor, it is known a type of
starti ngThevrpéeras Hbsty inpaessamyhéopinshirlbcr Arstiiceplinogeries ¥ohBi sting
of a resithkObtha¥ing SoPDSdidaat @hpehatemsoref i annRtes This device,

‘whi ch is _gonnect Lo series to the startjng coil, .has a_|low.resi stance at
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startingspgsd aeesrta fhedsinahroneyst i me, thereky gisding wdsei 8§ ef fect,

[wi Il arrihe at¥eeyndigh rsistence, then practically acting as an open
fcircuit. _During a nornal notor runni tbe. voltage over the PTC is high,
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confi gurations "having capac a fact’i's due to the

~del ays i imereasing iesagsfimi/iitycause the contacts thereof to close

For a motor having such configuration, employing a permanent
capacitor, it is known a type of starting device as described in
the patent document PI 201.210 consisting of a resistor

having a positive temperature coefficent PTC. This device, which
is connected in series to the starting coil, has a low
resistance at room temperature, thereby allowing a high current
to flow during the starting, and after a predetermined time,
due to a self heating effect, will arrive a very high rsistence,
then practically acting as an open circuit. During a normal
motor running, the voltage over the PTC is high, and it is kept
hot, thereby dissipating a amount of power varying from 1.5 to
5W or higher, depending upon the constructive form and the room
temperature. Such power expended by PTC during the whole motor
running period decreases the efficiency thereof, thus being
undesirable.: _

Another known starting device is the current relay which keeps
the starting coil circuit on while the current in the main cqil
is high. Although it is a very simple device and does not
consume any power during the normal motor running period, it is
not adéantageous because cannot be used in configurations
having a permanent capaciﬁor. Such a fact is due to the delays
inherent to relays which cause the contacts thereof to close



right after the notor has been powered, then the permanent capacitor

w Il already have accumnul ated a verg _high anount of energy and such energy
wi Il be dissipated when contactingthe relay at the time it is closed ° L
t hereby quickly causing its destruction. Another. known starti ng devi.ce ISl
described in the patent docunment US 4,605,888 consisting of an electronic:
circuit which uses a TRIAC. Al though consuming a snmall quanti ty of power- -,
during the normal notor running, it is not allowed to be used jointly Wh
a permanent capacitor. The above cited objects are achieved from an W !
el ectronic circuit for starting a single phase induction notor, having a ;
cage type rotor; a coiled stator having at least a main wi nding and a
starting wi nding; and a pernanent capacitor connected in series with the
starting w nding and an alternate current source having first and second
term F498t RRECHeFMRMNHOT 88Eci t 0PCERAIPYHRF &% artiefy tRenBEFERRR g connect ed
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secondeiserncabnconnected to the starting w nding and.to the pernmanent ;
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second term term nal- of the TRI AC abllateral switch -
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term nal s e alternate current source, said timer circuit defining the
time éﬂl}ﬁ‘s@dpFFBﬂﬁ‘?%ﬁ FRRIT-5wering up till the interrupti-en of the TR AC
conduction by turning on the bilateral switch, the triac trigger circuit
repeatedly triggering the TRIACto a turn on condition at the begl ni ng_of
each current half-cycle while —_—

The above cited objects are achieved from an electronic circuit

for starting a single phase induction motor, having a cage type
rotor;.a coiled stator having at least a main winding and a _
starting winding; and a'pérmanent capacitor connected in series i
with the starting winding and an alternate current source having

first and second terminals, the permanent capacitor and the

starting winding being connected in parallel to said source



t he" bl lateral ‘switch remins cut off by the timer circuit. Contrarily to -

the “known starting devices, the ‘describedycircuit can tenporarily connect

t hes startlng coil, to the alternate current source until the notor

accel eration has occurred and w thout consunption of power in the pernmanent
rati ng condltlon Anot her advantage of the proposed circuit is to allow the

operat f-on in conjunction with the pernanent capacitor or in conjunction

with &.8tarting capacitor and the permanent capacitor. The circuit thus
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*%5 the TRIAC conduction by turning on the bilateral switch, the

i trlac trigger circuit repeatedly triggering the TRIAC to a turn
on condition at the begining of each current half-cycle while
the bilateral switch remains cut off by the timer circuit.
Contrarily to the known starting devices, the described circuit
can temporarily connect the starting coil to the alternate
current source until the motor acceleration has occurred and
without consumption of power in the permanent rating condition.
- Another advantage of the proposed circuit is to allow the

sy

operation in conjunction with the permanent capacitor or in
conjunction with a starting capacitor and the permanent
capacitor.

The circuit thus described is very simple and the number of
components thereof is reduced. '

“tae - .
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The invention will hereinafter be described with reference with
the attached drawings, wherein: _

'.Figu:e 1 shows the electronic circuit of the present invention;
and ' ' .
‘Figure 2 shows, in a simplified wav, the starting circuit
connection as proposed in a motor configuration using an external
impedance in the starting circuit and permanent capacitor.



"GATE terninal G of the TRIAC S, "héréby causihg thé same to turnoh. "Such-
eonducti.on condition will be kept at pest during a half cycle, when the
weurrent “in TRIAC i s extingui shed and the opposed hal f-cycle begins.
J medi ately after the opposed hal f-cycle begins,the voltage between
ferninals [err] and [err] fo the TRIAC S starts to increase again, now in
{ he opposed direction. Said voltage variation between termnal [err] .and
ferr] in TRIAC S in the opposed direction causes the current 1Gto flow;~
through the circuit fornmed by the flrst capacitor [err] and first re&st-eﬁ'
EQ in the apposed direction as well.: Supposing the first and second
ransistors T and T ut off rrent ows to
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auses to flow through a TRIAC trlgger circuit formed by a first

capacitor Cl and a first résistor Ry, and which, in the condition
wherein a bilateral switch defined by a pair of first and
* second transistors Tl and TZ’ in cut off, wili follow to the
GATE terminal G of the TRIAC S, hereby causing the same to
turn%n. Such conduction conditionlwill be kept at most during a
half cycle, when the current in TRIAC is extinguished and the
opposed half-cycle begins. - .
Immediately after the opposed half-cycle begins,the voltage
2 between terminals Al and A2 fo the TRIAC S starts to increase
T ' again, now in the opposed direction.
zi' Said voltage variation between terminal Ai and A, in TRIAC S in
the opposed direction causes the current IG to flow through the
circuit formed by the first capacitor Ci and first resistor R,
in the opposed direction as well. Supposing the first and second
transistors Tl and T2 yet cut off, the current IG flows to the
GATE terminal G of the TRIAC S, thereby causing the triac to
turn on again.

Such TRIAC S conduction condition in the opposed direction will bs
kept at most during a half-cycle. So, TRIAC S is newly triggered
évery time at the beginning of each half-cycle, and that will
repeatedly occurs whenever first and second ﬁransisto;s Tl and

T2 should remain cut off.
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a passage of a current |G sufficient to trigger the TRIAC S. First resistor
[eFF] is calculated to linit thepul se mt‘é’n’srty of the first capacitor
[ess#]" di scharge current t hrough the GATE terminal G of the TRIAC S to

| eVel S not inpairing the durability thereof. The total TRIAC S conduction
period during the starting is defined by a tiner which, after a
predetefnined tine is el apsed suddenly alters the voltage applied to third
and faurth resistors R3 and R2 fromzero to a value sufficient to first and
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otal conduction period during the starting is defined
by a timer which, after a predetermined time is elapsed suddenly
alters the voltage applied to third and fourth resistors R3 and R,
from zero to a value sufficient to first and second transistors
Tl and T2 saturation, which will deviate the current IG thereby
avoiding TRIAC S to trip. N
During the normal motor running, first and second transistors Tl

I and'Tz are saturated so as in the positive semi-cycles of current
IG, first transistor Tl conducts thereby avoiding TRIAC S to trip
f and in the negative semi-cycles of the current IG, second

S transistor T2 conducts thereby avoiding TRIAC S to trip.

: The timer is formed by a feed source and a trigger and works as
hereinafter described. Immediately after the powering of the
circuit, a second capacitor C2 is discharged. During the positive
semi-cycles, a second diode D2.is_dinecte1y polarized,lthus
-allowing a current It from the source F to flow towards a second
capacitor C,, thereby increasing the voltage upon thereof. In the
negative semi-cycles, the current It is directely deviated by a
third diode D
Cs- | | |

- This way, in the following positive semi-cycle, a current It will

3 to the source F, thereby loading a third capacitor



" :junction of athird transistor [err] is directly polarized causing a
. current to flow through the collector-9f_ the third transistor [err], which+
#current will flow part through second resistor R and other part to a fourth
. transistor T4 base, thereby also polarizing the base-emtter junction of
“this fourth transistor T causing the collector of this transistor to drain
current which 4 will be added to the current already flow ng through-the

resistor [err], and accordingly increases the third transistor [err] =~ % =
. pol ari zat
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H,and thlr@?rQ&h%&ﬁﬁstBéréillector of this transistor to drain current which
- w1ll be added to the current already flowing through the resistor
) 7, and accordingly increases the third transistor T3
polarization. This chain reaction causes the third and fourth
transistor T3 and Ty to suddenly séturate, thereby inC;easing the
voltage in the collector of the third transistor T, and in the
emitter of the fourth transistor T4 to a value very near to the
point 5 voltage, thus saturating first and second transistors Tl
and Tz. The voltage in the point 5 whereiln the trip occurs is
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defined by the relapionship between the eigth and seventh
resistors Rg and R7 and the base~emitter junction polarization
voltage of the third transistor T3 which typically is 0.6 V.

The connection of::the second resistor R2 to the fourth transistor
.T4 base avoids that the leakage currents through the third
transistor T3 collector cause a undesirable trigger of the timer.
The voltage divider made up of the seventh and eight resistors

;é Ro and R8 will also operate to discharge the second capacitor C2
when the motor stops, and replaces the circuit in the initial :
condition for another starting. .
The time elapsed from the motor powering up to TRIAC S conduction
interruption is basically defined by the second capacitor c, and
the third capacitor C3 values. The third capacitor C3 value which.
is responsible for limiting said current It is computed so as to

-



and seventh and eigth resistors [err] and [err]. The use of capacitor [err]
~assfa current limter replacing a resi storﬁreduces the circuit consunption
Ofy fthe-circuit to a greatly negllgl ble minfmum | evel. Capacitor [err] is
corrputed t o del ay any increase in the voltage in the point 5 during the
starting, by defining the time the starting device operates. Resistor [err]
“which i.s tonnected in series to capacitor C works as a protecting device
ther\eby limting said current it supplied to the circuit during eventual
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Figure 2 shows in a simplified way the electronic circuit

connection for starting the single phase induction motor

hereinabove described, in a motor configuration using an external

impedan¢e Ze and the permanent capacitor Cp. In this
configuration, the external impedance Ze which also can be a
starting resistor or a starting capacitor is inserted between

a terminal 3 of the starting circuit and the connection point of
the starting coil to the permanent capacitor Cp' After the

~ starting of the motor, the external impedance Ze’ which is in
series with TRIAC S, will be disconnected from the circuit, and

= only the permanent capacitor Cp will stay connected to the

' starting coil B,.

L As hereinabove described, the circuit shown in figure 1 then

' Starts the single phasé induction motor, thereby dissipating a

negligible amount of power and allowing it to be used in

: conjunction with a permanent capacitor or a permanent capacitor
- | and a starting capacitor or individually by temporarily connectint

it to a starting coil.
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: s with the startigag wi nding; and an al ternate current
source hav @&‘Hﬂst and second term nal sthe main wi ndi ng bei ng connect ed
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e-current source termnals, the permanent capacitor . and

i ng being connected in parallel to said termnals,
C aracterlzed in that it conprises: a TRIAC (S) having a first termnal -
([err]) connected to the first geppigal (1) of the alternate current som
(F), a second ternminal ([err]) Tommected to the starting winding ([err]
and to the permanent capacitor (Cp) and a GATE termnal (Q; a TRIAC
trigger circuit ([err]) connected to the second termnal (A2) and to the
GATE terminal (G of the TRIAC (S); a bilateral switch ([err]) having

control term nals and heing connected to the GATE termnal (G and to the
first terhi Pl SYSFHPPIGH cEREUTR Eor (Sjartiiy 2 siimglecphase tindugyion R
connect edmétoxt feef aond reyipet hawingl a eége tiee Hdtareaald sWstgboangi 10 éthe

first (1);anc I ryalate current source

said timer & réaﬁlt 3’% d&ﬁg gatlérrgéa% %djl?‘drl% h% RET B PoneT 3 B

till the FORRBTEAS ’@ns@F'lFﬁeW?H‘AEheoﬁ%méﬂ% wipddagnai ﬁgdoﬂntihbtﬁt)m%ltt%ral

switch ([eurderdterscurcet )havIRbAEii-étgﬂx&l %crm tte(rﬁ:ﬁhﬁhkbtl@@%ﬁdh?’lndlnﬁ
triggeri gnditiop at the begining of eac

current %# cy-cq?'| t%IEe {Ug 6{"? fters lfrrﬁnfl LHFS remains cut off by
the ti mefedinalis (the) pegmangng eeramq;r @nce the, sgecbing nginding dennyg
wher ei n tdunnkdt¥a tini pgealielCtbt sa0APESSRaA S, | Chradpasiidd {d &¥Kdd it

S e R SOBRERE ol g B et i
first resthe diingteterpingl Ah) epEcthernktennate curzepsdr sowrce ofR) aian 1,
wher ei n tdecdrd Heradpali (AL ) vabhiteéted rfo tild @w&rfthag &b@dﬂ% P%g) Vi{d ati on
rate in Yy dgteneht! égpé‘é'?téz?c?@g)t e kel daf” frdac
) trigger cxrcult_(cl, Ry ) connected to the second terminal (A )
and to the GATE terminal (G) of the TRIAC (S); a bilateral sw1tch
' (Tl, Tz) having control terminals and being connected to the -
GATE terminal (G) and to the first terminal (Al) of the TRIAC (S);
':and a tlmer circuit (TP) connected to the control terminals of
?the bilateral sw1tch and"to the flrst (l) and second (2) termlnals
"of the alternate current source (F), said timer circuit defining
.the time elapsed from the motor powering up till the interruption
of the TRIAC conduction by turning oh the bilateral switch (T, .,
_Tz), the TRIAC trigger circuit (Cl, Rl) repeatedly triggering ¥‘)
- the TRIAC (S) to a turn on condition at the begining of each
icurrent half-cycle while the bllateral switch (Tl' T ) remalns cut
‘off by the timmer circuit (TPp).

2-"'An electronic c1rcu1t, according to claim 1, wherein the TRIAC
trigger circuit. comprises a first capacitor (Cl) having one

. terminal connected to the second terminal (Az) of TRIAC (S) and
another terminal connected to the GATE terminal (G) of TRIAC (S). !
through a first resistor (R ).

3~ An electronic circuit, according to claim 1, wherein the first
capacitor value (Cl) allows that the voltage variation rate in
time, between first and second terminals (Al, A,) of TRIAC (s),



causes t he flow of a current (G to the GATE term nal (G) o] —
(S)+ sufficiently to trigger the TRIAC_4- An electronic cir ﬂﬂ“ﬁ%ﬁwam .
t o*.cl aim 2, whereirn the first resistor ([err]) limts the di ,
pul se intensi'ty of the first capacitor ([err]) through the GATE term nal
(G of TRIAC (S), to a security level in relation to TRIAC. 5- An
electronié circuit, according to claim1, wherein the bilateral switch
conpki Ses a first ([err]) and a second (T2) bipolar of NPN type transistor,
wWith%he emtter of the first transistor ([err]) connected to the first

tefmnal ([errdauses EReACLES)ofinal ¢heremt | €i)ortocthreGATH termirealGATH of

termnal (G qhhd BRIAR AS) ,WshBribLerOl) 6 CHIJ.%F Trh%hée‘f’ﬁﬁﬁct ransi stor
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t A& timer circuit 13 Second err
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circuit (TP) c@iplofs@RIACCYS) entol ansé&liriferigvelcanneeladi et veerrRIATE.

"second termnal (2) of the alternate current source (F) and the inlet of a

rectifier circun AN [edecltronact cheruthpadtearndifiserto] Flednndet eeetrimede t he
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An -el ectronic Gircuit, G urrent

circuit conpri %’?Iﬁﬁ'r a'lgr& Egt @Eﬁ?’wﬁh‘%‘ r?loﬁlgl %Eﬁ’l‘ﬁbs %’ﬁn}-:éz ed to
t¥8 second al tedred e:@nacétmd sgutbe FF)fSteteﬂmal(Z()A Japd the DRIRE (S)
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([err]). 8- An | ectr ci_tcu accordin
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o (Tl, ) being connected to the timer circuit (TP) through a
second (Rz).and a third (R3) resistor.

6~ An eletronic circuit,according toclaim 1, wherein the timer
circuit (TP) comprises a current limiter (RG, C3) connected
between the second terminal (2) of the alternate current source
B (F) and the inlet of a rectifier circuit (Dz, D3); a timer
capacitor (C,) connected between the outlet of said alternate
current source (F); a voltage trigger circuit (T3, T4; R4, R8)
A having an inlet connected to a point (5) linking the rectifier
) outlet and the first terminal of the timer (C,); a reference
terminal connected to the first terminal (1) of the alternate
current source (F) and outlet terminals connected to said

' second and third resistors (Rz, R3).

7- An electronic cifcuit, according to claim 6 wherein the

- current limiting circuit comprises a third capacitor (c3) with
a terminal being connected to the second alternate current
source (F) terminal (2), and the other terminal connected to-
the rectifier circuit inlet through a sixth resistor (RG)'

‘8- An electronic circuit, according to claim 6, wherein the
rectifier circuit comprises a first rectifier diode (Dz) with



the—anode bei ng connected to the current limting circuit ([err], [err]) *
onnected to the fitkl- ternminal (5) of the timer capacitor =
Em‘ll ﬁ‘gﬂ “Emmcond rectifier diode ([err]) with the cathod-being ‘ N
mt o the anode of the first rectifier diode ([err]) and the anode
bei ng connected to the first termnal (1) of the alternate current source
{(F). 9- An electronic circuit, according to claim®6, wherein the voltage _
“trigger circuit conprises a third bi- pol ar transistor ([err]) of PNP type/
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~the collector
*and the eni tdtléﬁdebéga@ EBﬂnE’é? eNede s‘%ﬁldigt Iﬁ’PPEepégﬁsF@rt%@CﬁlrS& reeximgnad
([err]) | nt erigoEethenglt8enste | @et¥ntOfsoudicd fieycth transistor ([err]) and
.sthe first alternate current source:(F) terminal (1). 10- An electronic
Circuit, acdor dnnglegtrbaim Firewmit eiaeadrdiogr kencléim 6 teatdion the

“substanti al hbo1daR Ryiggkd &Diédh€aiitdri¥es( E3knitd- b Ap&l HCIQANSG stlokCUi t,
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-current sourthe (fli)rstlzermnel e€% ) ol cthe rtametr capeoitiong(d ,elizibm the

~Wwherein it Ic%mre%\ebqegeitﬂ exbehdeted REAANGE sLESHA] }egf?g%ct@ hetween the
second termnal ]r‘réLT IACéS and, t he st rtlngncm termr?al err])u
t,

_.connect ed t &S5 tr PRI H (TR ) Dage13nd afhe UGS O fcispdd
~.accor di ng td-hdadd mrazﬁmmhe@m (T{he ®xiemtal binpedancerdpeistor iof NPN he

“*’*f ormof a reSipd Qi tfr lﬁssﬁééé'@&nﬁé’&?é‘d Y the collector of said third
_g; transistor (T4 ), the collector being connected to the base of
said third tran51stor (T ) and the emitter being connected to

said third resistor (R3); a resistor (RB) interconnecting the
collector of said fourth transistor (T4) and the first alternate
current source (F) terminal (1).

10- An electronic circuit, according to claim 7, wherein the
current (It) limitation is substantially give by said third
capacitor (C3). '
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11- An electronic circuit, according to claim 7, wherein said
sixth resistor (RG) limits the current (It) during eventual
B2 transient voltage supplied by the alternate current source o/
: (F). ' '

12- An electronic circuit, according to claim 1, wherein it is
provided an external impedance (Ze) connected between the second
tenﬂnalw?)ofTRIAC (S) and the starting coil terminal (Bz)

e ~ connected to the permanent capacitor (Cp);

13- .An electronic circuit, according to calim 12, wherein the
external impedance (Ze)-is in the form of a resistor or a -

" starting capacitor.



* . Cc-"L M-S rl“l“ﬁ“l“rl“mullﬂml:trom c circuit feor *Starting a ‘sitngle
phase induction not toWSmall ng a stator havi ng at | east one drive
coi,l and a starter:cofl,;®afd dn alternating current source connected to the

coils, the ehectroninC etetEbhid WiHduSitNgod S€4PGMRNG nB1E phyde trigger
citcuit, thgnpblhibefoRaNd a first term nal connected to The alternating
current. seurce, a second termnal connected to the starter coil, and a gate
termnal, the secorfret BPRPRM2 MY @hetaher havingat Besstbenegdcivmentiad to
t he/ Il gger andr austartdie doiilggand Car Cali texRitABgOBREAénY &duddel icddabct g
tyfac to a tWr Br@Nc&GPIi tion of conduction at substantially the beginning
Qf each alternating_current half gycle to send a current signal to the
starter coil out ofPBhEIECHHINQ FETEPEEr RAPRTFIFing fetrisrgmad anudid-ed to
ishe mai n cokypel®riggerArcieicad¢tyonic circuit according to claim 14 having a

timer circuit oper gheVeride WiViGy aNed bt ! @ézﬁﬁ'@lals‘@ohﬁgﬁééae{o %he

predetermn the swtch béi ng di sposed between the gate of the triac

ed_tine,.
and the al tafﬁﬁ’f’(’#g"%rcr"é'ﬁ?nﬁoﬁ? €4 he switch being operative when
swi tched on to conédugecend reammivalasotnedyghiss tthe sthategateilnd t her eby.

prevent triggeringaff &hgatdd itdemihdl,

the second terminal and the gate terminal both being
connected to the trigger circuit, the trigger circuit being
operative to trigger the triac to a turn-on condition of
conduction at substantially the beginning of each alternating

"~ current half cycle to send a current signal to the

starter coil -out of phase with the alternating current signal
supplied to the main coil.

1s. An electronic circuit according to claim l4 having a
timer circuit operative to switch on a bilateral switch after a
- predetermined time, the switch being disposed between the gate
of the triac and the alternating current source, the switch
beipg operative when switched on to conduct current so as to
" bypass the triac'gateiénd_thereby prevent triggeriﬁé-éf the
triac. ' T ' ' : ' '
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