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appliance clinic

REVERSING AC MOTORS

by JACK DARR
SERVICE EDITOR

DC ELECTRIC MOTORS WILL OFTEN RUN
the other way if the battery polarity is
reversed. How do you reverse the ro-
tation of an ac motor? In any one of
several ways. Some ac motors aren’t
easily reversible; synchronous types as
used in clocks, phonograph turntables,
and so on. Scme of these can be re-
versed, il necessary, by taking them
apart and putting the field and frame
back upside down. You can make 2
phono-turntable run backward by
doing this; especially if the motor has
been taken apart for cleaning.

In the common repulsion-induc-
tion fractional-horsepower motor, used
on many larger appliances, the rota-
tion can be reversed by reversing the
leads of the starter winding only. A
lot of replacement-type motors have
the starter leads brought out to a ter-
minal -box on the frame, just for this
purpose. Only the starter-winding
leads nced be switched; the running

windings don’t care which way the

thing goes. In fact, with the starter
winding disconnected and power ap-
plied, the motor can be started either
way by spinning the shaft by hand. In
service work, motor-reversing isn’t too
common, but it’s handy to know how,
if you have to.

There are quite a few applications
which need an easily-reversible motor.
Garage door openers and TV antenna
rotators arc two examples. The motors
used for this purpose are basically all
the same, though sizes differ with the

‘power needed. This is called a “ca-

pacitor-ran” motor and has two wind-
ings. Fig. 1 shows the circuit. Both of

SINGLE PHASE
POWER LINE

NP3 C

L1 ~ PHASE 1 WINDING
L2 - PHASE 2 WINDING
C - RUNMING CAPACITOR

L1 L2

*NCON-POLARIZED

FIG. 1—-DIRECTION MOTOR RUNS is deter-
mined by winding In serles with capacitor.

the windings stay in-circuit at all
times; one isn’t disconnected by the
starter-switch.

The running capacitor causes a
phase-shift of the voltage and current
across it. This type of motor actually
operates as a two-phase motor, though
the ac line supply is single phase. This
type of operation gives the motor far
greater efficiency, by improving the
power factor. For a given amount of
power, this motor draws much less
current from the line.

These motors can be reversed by
simply switching the connections of
the two windings to the hot side of
the line; the common stays connected
to the other side. In TV antenna rota-
tors, this is done by a simple manual
switch. Figure 2 shows how. (These

AC 24 VAC|
N o

ccw fm———— cwW

i NP

FIG. 2-MOTOR REVERSING SCHEME for an-
tenna rotator. Capacltor does the job.

are low-voltage motors that run on 24
volts ac from a transformer) with the
switch in the CW position, winding A
is connected directly to the line, and
winding B is connected through ca-
pacitor C. With the switch turned to
CCW position, A is now fed through
the capacitor, and B directly from the
line. In the typical antenna rotator, C
is a non-polarized electrolytic capaci-
tor of about 100 pF, rated at 150 volts
ac. Motors are small and run the thing
through gear-trains.

For heavier loads, such as garage-
door openers, the motors will be big-
ger; still geared down for more power.
They run directly from the ac line.
However, circuitry and operating prin-
ciples are exactly the same. If one
winding is connected directly to the
hot side of the line and the other



>
S/

through the capacitor, the motor runs
one way. Reverse these connections
and it ruas the other way. Switching
can be done by a relay, actuated by a
radio-control receiver.

Some of the early models of these
units used dpdt limit-switches. Once
started, the motor had to run all the

ing motors; drills and so on.

The triac reversing circuit shown
here comes from the RCA Solid State
Power Circuits Designers Handbook,
Technical Series SP-52. A complete
circuit for the garage-door opener unit
is shown in Fig. 445, page 401. Speed
control and many other circuits are

way through the cycle, hitting the  shown in this useful book. R-E
limit-switch and tripping it before the
motor could be reversed. In later ver-
MOTOR
i
% .-
TRANS-
MITTER
. NP
“DOWN" 14 "up-
TRIAC Cm TRIAC
RECEIVER
6
3
TIME FLIP- BUFFER
DELAY FLOP é
LOWER-LIMIT
CLOSURE
120 VAC
60 Hz BUFFER
UPPER-LIMIT
CLOSURE

FIG. 3—SOLID-STATE SWITCH conslsting of two triacs alternately turned on and off replaces the
double-pole, double-throw mechanical switch in some appiications.

sions, limit-switches are still used, to
be sure the machinery stops when the
door reaches the end of its travel, ei-
ther up or down. However, directional
control is now possible; the door can
be stopped and started in the other di-
rection.

When the command pulse is re-

- ceived from the transmitter, the re-

ceiver starts the motor running,. If the
door was down, it goes up, and vice
versa. However, now the direction of
travel can be reversed by pushing the
transmitter button again. The door
will stop and start inthe other direc-
tion. (Which is handy, if it happens to
be coming down on your foot or the
car top.

Many late models use solid-state
switching, Fig. 3 shows a diagram of a
circuit using two triacs, one for UP
and another for pown. Motor wind-
ings are arranged just as before. The
only difference lies in the addition of
the current-limiting resistor (Rg) in se-
ries with motor capacitor Cp,.

In this circuit, if the UP triac is
switched on, winding A pets current

through the capacitor, and winding B

directly from the triac. For powN, the
action is the same with winding B
drawing current through the capacitor.
The switching between UP and DOwWN
is done by the flip-flop circuit in the
receiver. Similar methods are used in
smaller appliances which need revers-
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