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RCA Transistor Manual

72-33  UNIVERSAL MOTOR SPEED CONTROL OR LIGHT DIMMER
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* Maximuom load is 2 amperes when 2N3228 SCR is used or 125 smperes when 2N3669
SCR is used.
Parts List
Ci= 10 yF.Fpaper, 200V load current  sguared Ry, R = 1000 ohms, 0.5
Cz = 50 u¥F, "electrolytic, times the calculated value watt
15V of resistance plus a 00- Rs = 5600 chms, 05 watt

i = fuse, 3-ampere (with
2N3228 SCR) or 15-am-
pere {with 2N3669 SCR)

per-cent safety rmargin is  Re = 4700 chuns, 0.5 watt
the recommended wattage Rr = 470 ohms, 0.5 watt
rating for the resistor. Rs == 150 ohms, 0.5 wait

Ri1 = 2 wvolts divided by R: = potentiometer, speed Re = 15 chms, 0.5 watt

rated wvalue of the load
current (as given on

Circuit Description

This circuit can be used to provide
both speed control and speed regula-
tion (constant speed under condi-
tions of changing loads) for ac/de
universal motors which have name-
plate current ratings up to two am-
peres with a 2N3228 SCR or up to
12.5 amperes with a 2N3669 SCR.
Motor speed can be adjusted from
complete cutoff to essentially the

adjustment, 0.1 megolrn, Ru = 15000 chms, 1 watt
2 watts, linear taper
motor faceplate). The Rs = 100 ohms, 0.5 walt

S1 = toggle switch, single-
pole, single-throw

full rated value. The circuit also pro-
vides smooth anti-skip operation at
reduced speeds. This control circuit
i3 useful for adjusting and regulaz-
ing the speed of small power tools
{e.g., drills, buffers, and jigsaws)
as required for special jobs.

The speed of the power-tool motor
is determined by the time during each
haif-cycle of the ac input signal that
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12-33 UNIVERSAL MOTOR SPEED CONTROL
OR LAMP DIMMER (cont'd)

Circvit Description (cont'd)

“ the SCR conducts. This time, in

turn, is controlled by manual adjust-
ment of petentiometer R.. When R,
is set for minimum resistance, the
rectifier ecurrent from the four
1IN2860 rectifiers charges capacitor
C, rapidly to the triggering poten-
tial of the two-transistor regenera-
tive switch (preset to six volis for
this circuit), and the switch is trig-
gered into conduction early in each
input half-cyele. When the 2ZN2614
and 2N3241 transistors used in the
gwitch eircuit conduct, C, discharges
through the series circuit of the
transistors and the gate electrode
of the SCR. This discharge current
tripgers the SCR into conduction,
and load current then flows until the
end of the input half-cycle. This op-
cration is repeated for each succeed-
ing half-cyecle of the ac input signal,
and the motor is maintained at maxi-
mum speed.

When the resistance of R: is in-
creased, C; charges more slowly and
the SCR is triggered later in the
input half-cycle, or not at all if the
charge on C. fails to reach six volts,
Thus, the speed of the motor is re-
duced, or is cut off completely in the
maximum-resistance position.

The feedback ecircuit (B., Rs R,
and C.) maintains essentially con-
stant speed of the wmotor under
changing load conditiong. As the load
is applied to the motor, the speed
momentarily decreases and the cur-

rent throuph the motor and the B8CR

increases. Resistor Ry, in series with
the SCR, develops an increased volt-
age drop, and the charge on capaci-
tor s is increased. This increased
charge preduces a current increase

through resistor Re; less current is
then required through resistor R and
the regenerative transistor switch.
As a result, the SCR is triggered
earlier in the mext half-cycle of the
input ac voltage. The increased con-
duction time zresults in a corze-
aponding increase in motor speed
approaching that set by means of
the potentiometer R.. Resistor Re
performs an additional function of
this circuit, i.e., it shunts out eom-
mutator “hash” and thereby elimi-
nates the possibility of premature
triggering of the SCR,

The cirenit can also be used to
provide continuous and smooth con-
trel of .the brightness of incandes-
eent lamps. Lamps having a total
power rzting of 240 watts (with the
2N 3228 SCR) or of 1500 watts (with
the 2N3669 SCR) can be adjusted
from complete cutofl to essentially
full rated brightness. As a lamp
dimmer, the circuit is useful for pro-
viding the exact amount cf light re-
quired at different times in various
locations, ie., the desired level for
any mood or occasion.

When the circuit is used as a lamp
dimmer, speed regulation ig not re-
guired, and capacitor C. and resis-
tors Rs and R in the feedback
network may be omitted. Lamp
brightness is controlled in essen-
tially the same way that the speed
of a universal motor is controlled.
The brightness of the incandescent
lamp load is determined by the time
during cach half-cyecle of the ac in-
put that the SCR conducts. This
time, in turn, is controlled by man-
ual adjustment of potentiometer R..




