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Thyristor control of shunt-wound d.c.
motors

by F. Butler, 8.5c., M.EE., MLERE. O.B.E

Practical design details are given for a controller which provides over 2kW output from 230V
single-phase mains. It is conservatively rated and will smoothly vary the speed of any motor, up to

2hp, from standstill to 90% of the rated full -pnd It incorporates simple protective devices and,
a high-power

by omitting a few componer
lamp dimmer or heat regulator.
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D supply the motor fied directly and feed
ihe amaur through the thyristr, i
FWD represents thefree-wheel
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Flg. 3. Basic circui o power unit showing
auxilary diodes D, and resisive load R.
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Fig. 4. Complete circuit of power unit.
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the collector coil controls ringing o pulse



-
Wireless World, September 1974
overshoot,
by he 200 e
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circuit. With a litle more design effort it
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Protective measures
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Construction and testing
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angle. The motor
can then e stared Sowly by advancing
the speed control knob.

When shutting down the motor, the
speed control is backed off to zero, the
‘motor switch and the mins iwﬂch
turned off. Attempts to gt o
at full speed will i ‘viow fuses,cpen
it breskers o dmoy the semi-

is nothing

conven-
with field regulator, no-volt
s, Medc:d trip and stepped starter
. e wih 0 rovision o s
Conrl coss mare tha the parts o an
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Since completon, h contrlle hasben
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t was a DI

e, st ped s
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ponent of the pulsed armature current. This
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om. pesds

cuwlml " to Rl
prisingly high torque at quite low
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W. It
from .20 upply andne ey o o
brushes. ity spakin, o run s a3
a calls for a change in the brush
poskion but hs adjustment proved fo b
impossible because the brush rocker was
already at the wrong end oftstravel.

The armature impedance was very low.
and the shuni capactor ths vituly i
apeaive, s e dlred e
forced-air cooling and
Lo o Shot e sything e

by duwlbom 200W from the supply.
ry case, commutation was spark.
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Conclusion
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Fig. 5. Trigger



28

abe hunting phenomenon which ook the
of wild fluctuations of armature cur

diodes are

tage, uncontaminated by the

erratic firing, unsynchronized with the
supply frequency.

Merely by up-rating the semiconductor
devices the seheie appears o b appicable
15 e o, il vp 0 ek o

wer g from single-phase
maim and wihout i from polyphse
lines, though o course the trigger module

Wihout mcifcation,the cotrolrdlso
T ity i e ot
Garups or baters) up. 0 KW, or, by
changing fuses and circui breakers, up to
W st low ambient emperaures, Larger
Hea sinks ar required st loads moeh

W I resite loads oy are o o,
the froc st capasitorsnd

eistance and thet i in lamp

oy welstheivo ey
We are of cours then et with  simpl,
well known cireut which has no. novel
features.

There are known methods of compen.
sating for the voltage drop across the
motor due to its armature resistance. This
i esponsbe frthe drop in s which

the load is increased.
G S s s ik b s
lowvalue resistor in series with
ammatre, o advance th g gl ofte
roporion (o . The
aution sinc it can
e o 0 e s e
troller and the motor. Complete safety
reqites the addion of an cueiding
control which will i the
108 o4 vaku, I must come ot .cmn
only when this limit is reached, other:
it tnds (0 counter the eflect of the s

A word of cantion st be e bout

Parts list
Resistors (1W except where specified)
110k, Tow
1 220,10
120
I 1200
1180
) zm0
2
1
e
1
i
1
i
H A 00TV
2 mwwxw;smmv
1 Thyristor 30
Sl sinalsifondic
1 Siicon 1 wansstor (Mulird BEX29
smilar)
1y e diode 20V 10w
e

1104 cireuit breaker (BCE. Type K.
c Number A/490)

1A in,0-20A..

1 40W 240V lamp with btten holder

h up core (sudio grade) i X {in

1 Lanination stack (Stalloy or simiar),

2Hinx i
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power, output power and efficiency are
being made, there is really no substitute
fora wattmeter.
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measurements on equipments of this type.
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ac. instruments read the arithmetic mean
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Fig. 6. The completed controller.

The Wireless World
Annual

s i iy e e

the _sam as
Whoi bt Vo s b
0 pages of siorl, inchding thee
mar constructiona features

oscillater, gty
a_double Phu(:k\:kzﬂ loop fm. tuner.
Nomographs and formula are

e presented

for_reference purposes and_theoretical

ch “Estimating _signal

strength from v aerials” and “Loud-

speker Design” provide vahable basic
design informati

Containing. 14 artices on topics from

t gear for the

General Sales Dept., Dor
ford S, SE1,Chen and pose rders
should be made payable to IPC Business
Press Lid



