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ABSTRACT: The invention relates to starting switch means 
for a single phase asynchronous motor having a symmetrical 
controlled semiconductor valve as a starting switch. The valve 
and an ohmic resistor is in series with the starting winding of 
the motor. A PTC resistor is connected to the control elec 
trode of the valve and is arranged parallel to the valve and the 
ohmic resistor. The starting switching means is enclosed, 
along with the electric motor, in the housing of a refrigeration 
unit. 
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STARTINGSWITCHING MEANS FORASINGLE-PHASE 
ASYNCHRONOUS MOTOR 

This invention relates to a starting switching means for a sin 
gle-phase asynchronous motor having a symmetrical con 
trolled semiconductor valve as the starting switch. 
A starting switching means of this kind is known wherein 

the semiconductor valve is controlled with the help of a trans 
former in dependence upon the main winding current. Herein, 
the primary winding of the transformer is in series with the 
main winding, whilst the secondary winding connects a pole of 
the valve with its control electrode. For many purposes, how 
ever, such a transformer is too complicated and too expensive 
and occupies too much space. 

It is also known to use a PTC resistor for starting a single 
phase asynchronous motor. The PTC resistor is, for example, 
connected in series with the starting winding and is heated by 
the current flowing through it and brought to a high resistance 
value, so that the starting current is reduced to an insignificant 
value in a prescribed period of time. Here, the PTC resistor 
must in the first instance carry the whole of the starting cur 
rent. This leads to thermal shock which often cannot be 
withstood by the PTC resistors which are usually formed as 
ceramic bodies, 
The object of the invention is to provide a starting control 

means incorporating a symmetrical controlled semiconductor 
valve, which means does not employ a transformer and is of 
very simple design. 
According to the invention, this object is achieved by con 

necting the valve in series with an ohmic resistor in the starting 
winding and in connecting its control electrode, by way of a 
PTC resistor, with that end of the ohmic resistor remote from 
the valve. 

in this switching means a fairly heavy control current flows 
through the initially cold PTC resistor and the control elec 
trode, this current opening the valve at each half-wave and 
thus enabling the full starting current to flow through the valve 
and the connected series resistor. The voltage-drop at the 
ohmic resistor provides for the current being maintained 
throughout the control circuit. After some time, the PTC re 
sistor becomes heated as a result of the current flowing 
through it and/or by means of an additional heating means, in 
such manner that the increasing resistance enables the control 
current to diminish. After a certain time, the control current is 
so low, that it no longer suffices to prime the valve. The start 
ing current is thus interrupted. A small current, flowing con 
tinuously through the PTC resistor, maintains its temperature. 
in this arrangement, the PTC resistor is only required to carry 
a control current that is small in comparison with the starting 
current. Sudden thermal shock is therefore precluded. 
Furthermore, small changes in temperature suffice to reduce 
the control current to a value at which the valve is no longer 
primed. The ohmic resistor also serves as a series resistor, so 
that the switching means is particularly suitable for an 
asynchronous motor having a resistance auxiliary phase. 
The switching means here described is especially suitable 
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for asynchronous motors which are frequently started up and 
wherein the life expectation of the starting switching means 
can be considerable reduced by the failure of moving parts 
and any burning of contacts that may occur. This applies in 
particular in the case of motors for small refrigerating 
machines. 

In this connection a preferred arrangement results if the 
valve, the ohmic resistor and the PTC resistor are accom 
modated, together with the motor, inside the case of a small 
refrigerating machine, since the case then only needs to have 
passages for two-pole operation. 
The invention will now be described in more detail by 

reference to the drawing, in which is illustrated a connection 
diagram for the starting switching means according to the in 
vention. 
A single-phase motor 1 having a main winding 2 and a start 

ing winding 3 is connected through a main switch 4 to the ter 
minals 5 and 6 of a supply system. A symmetrical controllable 
valve 7 and an ohmic resistor 8, connected in series, are con nected ahead of the starting winding 3. From a point 9 beyond 
the resistor 8, a conductor runs to the control electrode 11 of 
the valve 7 by way of a PTC resistor 10. The motor and the 
parts 7-9 are accommodated in the interior of a case 12 of a 
small refrigerating machine, so that only two passages 13 and 
14 are required for the supply leads. 

In particular, the valve 7 can take the form of an element 
known under the trade name TRIAC. When the main switch 4 
is thrown the PTC resistor 10 is initially cold. Consequently, 
an adequate control current flows through the electrode 11 
and the PTC resistor 10. As a result, the valve 7 is opened at 
each half-wave and the full starting current flows through the 
starting winding 3. As soon as the PTC resistor has become 
heated above a prescribed temperature value, it acquires so 
great a resistance that the control current flowing through it 
no longer suffices to prime the valve 7. The starting current is 
therefore interrupted and only a small current flows through 
the PTC resistor 10 thereby maintaining its temperature. 
The switching means also prevents attempts to switch on 

again frequently, since the PTC resistor 10 is then not suffi 
ciently cooled to pass a control current adequate for the start 
ing operation. 
The PTC resistor 10 can be heated not only by the current 

flowing through it; it can also be heated by another source, for 
example, by the series resistor 8, a heating resistor contained 
in the main current circuit or by heat produced by the motor 1 
or its windings 2 and 3. 

claim: 
1. Starting switching means for a single-phase asynchronous 

motor having a starting winding, comprising, a symmetrical 
controlled semiconductor valve having a transconductive path 
and a control electrode, said valve being in series with said 
starting winding, an ohmic resistor in series with said valve, 
and a PTC resistor having one end thereof connected to said 
control electrode and the other end thereof connected 
between said ohmic resistor and said starting winding. 


