Split phase motor wiring diagram

Also there are various types of single phase motors classified depending on their construction
and method of starting. They are. The split-phase machine has two windings from a single
phase arranged in the stator. One is the main winding and other is starting winding, which is
used only for starting purpose. The main winding has characteristics of low resistance but high
reactance. The starting winding has high resistance but low reactance. In an a. With this in
mind, it is easy to understand the split-phase starting method of single phase induction motors.
Let Is be the current passing through starter winding. Im be the current passing through the
main winding. It is evident from the circuit diagram that the voltage applied across both the
main and the starter windings are same. Thus the current Is drawn by the starter winding lags
behind the applied voltage V by a small angle, while the current Im passing through the main
winding lags behind the applied voltage V, by a very large angle. After the starter and main
winding has developed a rotating magnetic field, the rotor starts to rotate and for further
rotation of the rotor, the starter winding is not required. So a switch is provided that can be
opened to isolate the starter winding from the motor circuit. The centrifugal switch S, is
connected in series with the starter winding and it is located inside the motor. In some motors
which are used for refrigerators may be of hermetically sealed compressor-motors. In these
motors, it is customary to use electromagnetic relays instead of centrifugal switches. In such
motors, the relay coil is connected in series with the main winding and the pair of contacts
which are normally open, is included in the starter winding. During the starting period, when Im
is large, relay contacts close thereby allowing Is to flow and the motor starts as usual. It can be
inferred that the starting torque is approximately to times the full load torque and the starting
current is 6 to 8 times the full load current. These motors are usually preferred when compared
with the capacitor-start motors. These motors are generally used for fans, blowers, centrifugal
pumps, small machine tools, domestic appliances etc. The direction of rotation of such motors
can be reversed by reversing or interchanging one of the two stator windings. It is only for this
purpose, these motors have four leads brought out of the frame. Also these motors are similar
to the characteristics of three phase induction motor in terms of speed control. Thus these
motors can be called as constant speed motors. Page content. Introduction Split-Phase
Machine. Dear Mr. At the bottom of this post is also a video about DC shunt motors. The
auxiliary winding switch connections must be made so that both of the auxiliary windings
become de-energized when the switch opens. In series with the starting winding is a centrifugal
starting switch which opens the starting circuit when the motor has attained approximately 75
to 80 percent of synchronous speed. The function of the starting switch is to prevent the motor
from drawing excessive current and also to protect the starting winding from excessive heat.
The motor may be started in either direction by reversing either the main or auxiliary Starting
winding. These motors are suitable for oil burners, blowers, business machines, buffing
machines, grinders , etc. A capacitor is permanently connected in series with the auxiliary
winding. Motors of this type start and run with a fixed value of capacitance in series with the
starting winding. The motor obtains its starting torque from a rotating magnetic field produced
by the two stator windings physically displaced. The main winding is connected directly across
the line, while the auxiliary or starting winding is connected to the line through the capacitor ,
giving an electrical phase displacement. This motor is good for direct connected drives
requiring low starting torque such as fans, blowers, some pumps, etc. A Split Phase Capacitor
Start Electric Motor may be defined as a form of split-phase motor having a capacitor connected
in series with the auxiliary winding. The auxiliary circuit is opened by the centrifugal switch
when the motor reaches 70 to 80 percent of synchronous speed. Also known as a
capacitor-start, induction-run motor. The rotor is a squirrel cage. Motors of this type are suited
for air conditioning and refrigeration applications, belt driven fans , etc. A Split Phase Capacitor
Run type of electric motor has a running capacitor permanently connected in series with the
auxiliary winding. The starting capacitor is in parallel with the running capacitor only during the
starting period. The motor starts with the centrifugal switch closed. Amazon Sells Electric
Motors. After the motor reaches 70 to 80 percent of synchronous speed, the starting switch
opens and disconnects the starting capacitor. The running capacitor is usually of the
paper-spaced oil filled type normally rated at volt AC for continuous operation. They can range
from 3 to 16 micro-farads. The starting capacitor is generally of the electrolytic type and may
range from 80 to micro-farads for volt 60 HZ motors. These motors are good for applications
requiring high starting torque such as compressors, loaded conveyors, reciprocating pumps,
refrigeration compressors, etc. Amazon Sells Centrifugal Switches. It uses a single pole double
throw type transfer switch to impress a high voltage across the capacitor during start-up. After
the motor has attained a speed of 70 to 80 percent of synchronous, the transfer switch operates
to change the voltage taps on the transformer. The voltage supplied to the capacitor by means
of the transformer can vary between and volts during start-up. For continuous operation,

around volts is furnished. Good for high starting torque applications such as compressors ,
loaded conveyors, reciprocating pumps, refrigeration compressors, etc. In split phase motors,
changing the winding causes the motor to work in reverse. Both windings must be identical as
to size of wire and number of turns. This motor is equipped with an auxiliary winding, displaced
in magnetic position from, and connected in parallel with the main winding. The reactor reduces
the starting current and increases the current lag in the main winding. This is a constant speed
motor and is best for light running machines such as fans, small blowers, business machines,
grinders, etc. Amazon Sells Motor Start Capacitors. The auxiliary starting winding is displaced
in space from the main winding by 90 degrees. It also has a centrifugal switch and starting
capacitor. This type of winding arrangement gives only half as much starting torque at volts as
on a volt connection. A Repulsion Electric Motor is by definition a single phase motor which has
a stator winding arranged for connection to the source of power and a rotor winding connected
to a commutator. Brushes and commutators are short-circuited and are placed so that the
magnetic axis of the rotor winding is inclined to the magnetic axis of the stator winding. It has a
varying speed characteristic, a high starting torque, and moderate starting current. This motor
starts as a repulsion motor, but operates as an induction motor with constant speed
characteristics. It has a single-phase distributed field winding with the axis of the brushes
displaced from the axis of the field winding. The armature has an insulated winding. The current
induced in the armature is carried by the brushes and commutator resulting in high starting
torque. When nearly synchronous speed is reached, the commutator is short-circuited so that
the armature is then similar in its functions to a squirrel cage armature. Reversal of the motor is
accomplished by interchanging the field winding connections. There are a number of different
construction methods used, but the basic principle is the same. The shading coil consists of
low resistance copper links embedded in one side of each stator pole, and are used to provide
the necessary starting torque. When the current increases in the main coils a current is induced
in the shading coils that opposes the magnetic field that is building up in part of the pole pieces
they surround. When the main coil current decreases, that in the shading coil also decreases
until the pole pieces are uniformly magnetized. As the main coil current and the pole piece
magnetic flux continue to decrease, current in the shading coils reverses and tends to maintain
the flux in part of the pole pieces. When the main coil current drops to zero, current still flows in
the shading coils to give the magnetic effect which causes the coils to produce a rotating
magnetic field which makes the motor self-starting. Used where the power requirements are
small such as in clocks, instruments, hair dryers , small fans, etc. The field circuit with its
winding, is built around the conventional squirrel cage rotor and consists of punchings that are
stacked alternately to form overlapping joints in the same manner that small transformer cores
are assembled. Motors like this will only operate on alternating current, they are simple in
construction, low in cost, and extremely rugged and reliable. Their principal limitations are
however, low efficiency and a low starting and running torque. A shaded pole motor is not
reversible unless shading coils are provided on each side of the pole, and means for opening
one and closing the other coil are provided. The inherently high slip of a shaded pole motor
makes it convenient to obtain speed variation on a fan load, for example by reducing the
voltage. Ebay Sells Manual Motor Starters. It is a series wound motor. It is provided with a field
winding on the stator which is connected in series with a commutating winding on the rotor.
Commonly manufactured in fractional horse-power sizes. Typical uses are in portable tools,
office appliances, electric cleaners, kitchen appliances, sewing machines, etc. The speed of
universal motors can be adjusted by connecting a resistance of proper value in series with the
motor. This makes it suitable for such applications such as sewing machines that operate over
a range of speeds. Universal motors may be either compensated or uncompensated, the latter
type being used for the higher speeds and lower ratings only. Reversal of this motor is
accomplished by an interchange of the brush holder leads, with the armature connected off
neutral. In the split-series, three-wire reversible type universal motor, one stator coil is used to
obtain one direction and the other stator coil to obtain the other direction with only one stator
coil being in the circuit at a time. The armature connections must be on neutral in order to
obtain satisfactory operation in both directions of rotation. Other wiring diagrams can be found
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the metalworking hobby. Skip to content. Quick links. I thought I had written down were all the
wires went, but now when I flip the drum switch, the motor hums, and the lights dim, but the
motor does not move. It has 2 contacts for the run winding, and it has a black and red wire
hanging out of the housing which I assume are for the start winding. Can anyone help me figure
out how to wire this motor? Thanks, Al. Single-phase motors have two windings, start and run,
as you already know. In nearly all cases, the two windings are wired in parallel and connected to
the line voltage. The start winding must have a switch in series to disable it after the motor
reaches speed, unless you have a permanent capacitor motor. In this case both windings are
run windings. Anyway, switching the leads from either winding relative to the other will cause
the motor to run in the opposite direction. The two contacts sound like the main winding, as you
guessed, and the two dangling wires are likely the start winding. I would tie the dangling wires
to the contacts and also apply AC to the same contacts. Reverse the dangling wires to change
direction. I'm assuming this is a split-phase motor with a centrifugal switch and no capacitor.
Good luck. The big clue is switching the red and black leads to reverse direction. This hints that
the red and black leads are the start winding. A quick way to confirm is to use an ohmmeter
across red and black. Then measure across the remaining two leads. You should read a 2X or
more difference in resistances with the low one being the start winding unless it's a capacitor
start or a continuous capacitor run motor. If it's cap start or continuous cap run, you will see a
blip on the ohmmeter that quickly drops to infinite resistance as the ohmmeter charges the cap.
That will be the start winding. If you have two more leads, they are probably a thermal protect
and will measure as zero resistance. When wiring the protect, it in series with the incoming
power before it goes to either the start or run windings. Any ideas why it won't run with a load,
or why it's drawing so much current? I was working fine, then I removed the wiring to move it,
and on reattaching the wires, this problem showed up. Then connect line voltage to the
remaining terminal and the remaining hanging wire. Since it will spin, it has some small torque
happening. But a capacitor start has a different sort of winding from a split phase, since the cap
does the shifting. A "split phase" relies on the start winding resistance to shift phase. Just to be
sure you have things right, you might try connecting to the run terminals, giving the motor a
good spin, and turning it on right away. If you are correct, it will then run, and will not draw too
much current. You should hear a "snick" as the start switch cuts out. If not, you might have the
wrong winding Most such motors have the diagram on the inside of the wiring cover. That
would make it easy. Also, many single-voltage motors like that have two screw terminals for the
line, two tabs for the start winding, and two loose wires that go to the tabs. The loose wires are
generally the start winding , and have or had fastons on them. Sometimes the loose wires have
or had rings, and go on the studs instead, with line going to the tabs. Sometimes there are a
couple more tabs, often unused, but sometimes connected to something like a thermal etc.
Speaking as one with no digital camera Board index All times are UTC. It has a single cage
rotor, and its stator has two windings known as main winding and starting winding. Both the
windings are displaced 90 degrees in space. The main winding has very low resistance and a
high inductive reactance whereas the starting winding has high resistance and low inductive
reactance. The Connection Diagram of the motor is shown below. A resistor is connected in
series with the auxiliary winding. The current in the two windings is not equal as a result the
rotating field is not uniform. Hence, the starting torque is small, of the order of 1. At the starting
of the motor both the windings are connected in parallel. If the motors are rated about Watt or
more, a centrifugal switch is used to disconnect the starting winding and for the smaller rating
motors relay is used for the disconnecting of the winding. A relay is connected in series with
the main winding. At the starting, the heavy current flows in the circuit, and the contact of the
relay gets closed. Thus, the starting winding is in the circuit, and as the motor attains the
predetermined speed, the current in the relay starts decreasing. Therefore, the relay opens and
disconnects the auxiliary winding from the supply, making the motor runs on the main winding

only. The current in the main winding I M lag behind the supply voltage V almost by the degree
angle. The current in the auxiliary winding I A is approximately in phase with the line voltage.
Thus, there exists the time difference between the currents of the two windings. This phase
difference is enough to produce a rotating magnetic field. Here, n 0 is the point at which the
centrifugal switch operates. The starting torque of the resistance start motor is about 1. The
maximum torque is about 2. The starting current of the motor is high about 7 to 8 times of the
full load value. The direction of the Resistance Start motor can be reversed by reversing the line
connection of either the main winding or the starting winding. The reversal of the motor is
possible at the standstill condition only. This type of motors are cheap and are suitable for
easily starting loads where the frequency of starting is limited. This type of motor is not used
for drives which require more than 1 KW because of the low starting torque. The various
applications are as follows Your email address will not be published. Save my name, email, and
website in this browser for the next time I comment. Leave a Comment Cancel Reply Your email
address will not be published. The main winding which is highly inductive is connected across
the line in the usual manner. The auxiliary or starting winding has a greater resistance and
lesser reactance as compared to main winding. Current in the starting winding lags the supply
voltage by lesser angle. The current in the main winding lags the supply voltage with greater
angle due to its high inductance. Now there are two currents which are not in phase with each
other. Split phase motor diagram is shown in the figure. I Run is the current in the main winding
and I Start is the current in the starting winding. Now the torque produced is such that it gives
circular movement to the rotor. A centrifugal switch which is normally closed is connected in
series with the starting winding. It is important that the centrifugal switch should open
otherwise the auxiliary winding being made of thin wire will be overheated and thus burns. A
typical torque speed characteristics of a split phase induction motor are shown in the figure. As
starting torque is not so high, so this machin
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e is not used where large starting torque is required. It is used for smaller sizes. It is used in
washing machines, fans, blowers, centrifugal pumps, wood working tools, grinders and various
other low starting torque applications. At the present time, capacitor motors have replaced the
split phase induction motors. The direction of rotation of a split phase induction motor can be
reversed by reversing interchanging the connections of either starting winding or running
winding. Your email address will not be published. It is provided with an auxiliary stator winding
called starting winding in addition to main or running winding. These windings are placed in the
stator slots. Both the windings are put in parallel. The purpose is to get two different currents
sufficiently displaced in phase from each other so that a revolving field approximating that of
two phase machine is produced. How does a split phase motor work? Leave a Comment Cancel
Reply Your email address will not be published.

