Dual speed motor wiring diagram

A Dahlander motor also known as a pole changing motor , dual- or two speed-motor is a type of
multispeed induction motor , in which the speed of the motor is varied by altering the number of
poles; this is achieved by altering the wiring connections inside the motor. The motor may have
fixed or variable torque depending on the stator winding. It is named after its inventor Robert
Dahlander â€” Robert Dahlander, a Swedish engineer working for ASEA , [3] discovered that
switching the poles in a motor led to a reduction in the speed of the motor. The new connection
was named the "Dahlander connection" and a motor having such a configuration is commonly
referred to as a "pole changing motor" or a "Dahlander motor". The Dahlander motor is based
on a 'consequent pole' connection. The primary factor in determining the speed of an induction
motor is the number of poles, given by the formula. A regular induction motor has an equal
number of opposite poles; that is, at any instant, there are an equal number of North and South
magnetic poles. Some smaller induction motors are connected so that all the poles are
identical, causing the motor to act as though there is an equal number of opposite poles in
between. A Dahlander motor achieves different speeds by switching the configuration of the
electrical windings, indirectly adding or removing poles and thus varying the rotor speed. The
poles can be varied at a ratio of and thus the speed can be varied at Dahlander motors have
advantages compared to other speed control systems like variable frequency drives , as there is
less power loss. This is because most of the power is used to drive the motor and no electrical
pulse switching is done. The system is much simpler and easier to use compared to other
speed control methods available. However, the Dahlander motor has the disadvantage of fast
mechanical wear and tear due to changing speeds in such a drastic ratio; this type of
connection also produces high harmonic distortion during the shifting of poles as the angular
distance between the power generated increases as the poles are decreased in the motor. Pole
changing motors are normally used in applications where two speed controls are necessary.
Some typical applications are: [10] [11]. From Wikipedia, the free encyclopedia. Technology
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Download as PDF Printable version. 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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RE: Six wire- two speed motor Interesting, if you search for the info thru google, it takes you to
the same place, but this time it gives you a link to work with. This connection is 1 circuit Delta.
Constant Horsepower 2 Speed. This connection is 2 circuits Wye. The connection is 1circuit
delta. RE: Six wire- two speed motor Hey thanks Pete for the help on the website. I printed it off
and took it to work with me today. This should at least get them going in the right direction. And
to you aolalde, for writing up all of those configurations. As stated they could get it to go in the
slow speed but, not the high speed. The slower speed is supposed to be rpm and the higher is
supposed to be I would assume at 50 hertz, where this is a German motor. Probably at 60 hertz
it would be and ? Also I am finding out today that there is some contactors that are pulled in at
one speed and not the other, which are internal to the machine. So its imperative that the
connections are right. One other thing is that the motor cannot start at the rpm setting. It is
required that it already be rotating at the rpm setting. Which may explain why they couldn't get
it to start wired that way at the test bench. Anyway I'll keep you guys up to date on what the end
result is but, I think its beginning to look like the motor may have been wired right after all. RE:
Six wire- two speed motor Ballpeen. Look for some wiring diagram on the motor nameplates.
Yes if the motor is connected on 60 HZ supply the speeds will increase proportional to the
frequency increase. Be careful since the motor performance changes when the frequency
supplied is not that specified on the motor nameplate. I think your shop most send a Wiring
diagram each they perform a repair in special motors. Check if your electricians needs to know
more about this special motors. Try with the shop some course about it. Did you check if the
name plate is installed on the motor? Usually the connection diagram is showed by the name
plate. So I again assume that it may be required to be rotating Which I guess must be an
indication of the wiring configuration As far as the motor shop, they are willing to work with us
on this problem. Probably in order to keep our business. As we do have some rewinding jobs
particularly on our pumps. I personally feel that they should be marking the motor covers with
necessary wiring so they can be hooked up as they were originally. They are marking the wires
1 thru 6 but, it confuses our electricians as to how to do the hookup. Another thing I heard
today was that the electrical print shows an internal thermal fuse and the rewound motor does
not have it. Would this affect the motor wiring at all? Maybe the logics of the machine require it
to be there and it isn't? If the motor hums on high speed when the shaft is free no load the
winding is wrong. The thermal protector is an option and does not afect the magnetic
performance as far as the windings are correct. Two speed starters make the required
connection when the six motor leads are connected to the corresponding ports of the starter.
RE: Six wire- two speed motor I can't see any reason why a typical 2-speed motor could not
accelerate to full speed starting from a stop using either connection. I was just wondering if
there was some special reason. You never told us which connections made it work. I think it
was the hooked together and the phase leads being I also want to post what the exact
nameplate lettering was as well. As far as starting at the high speed, this is what I was told
about it. Again I am not an electrician by trade but, I have taken quite a few courses on the
subject and am learning as I go along. Then the motor is wrong connected. I'm back with some
more info. Sorry I haven't been here sooner but, things have been hectic. The exact nameplate

info. One thing that did have to be done was, the wire markings had to be reversed in order to
get the motor to run properly It has been taken back in preparation for use the next time it is
needed, so we'll see. I hope this is enough info. RE: Six wire- two speed motor Hello Ballpen, In
your first post you talk about the motor was rewound and you could not get it to work right and
sounded like it was single-phasing. Incorrect external connection, in this case your electrician
made wrong connections. Reasons such as off-topic, duplicates, flames, illegal, vulgar, or
students posting their homework. The Eng-Tips staff will check this out and take appropriate
action. Click Here to join Eng-Tips and talk with other members! Already a Member? Join your
peers on the Internet's largest technical engineering professional community. It's easy to join
and it's free. Register now while it's still free! Already a member? Close this window and log in.
Are you an Engineering professional? Join Eng-Tips Forums! Join Us! By joining you are opting
in to receive e-mail. Promoting, selling, recruiting, coursework and thesis posting is forbidden.
Students Click Here. Related Projects. Hello all. This is my first post so bear with me. Recently I
have been promoted to a lead person job and fill in when my Supervisor is out. This past week
one of the shop personnel went out to install a newly rewound motor and could not get it to
work right. He said it sounded like it was single-phasing. We ended up taking the original motor
back to the shop and repairing the damaged shaft, which was the reason why it was taken out in
the first place, and fixing that. Meanwhile I had them bring the motor in question back to the
shop for some experimenting. When I called the motor repair facility, they claimed the motor
should be fine, and to check with my Supervisor to see how to hook it up. That was not possible
at that time. The shop guys were able to get the motor to run by shorting 3 leads together and
using the other 3 as the phase leads. But have been unsuccessful in getting a 2 speed effect.
One of them mentioned something about a "consequential pole" but was unsure if this was the
case. My main forte' is machining and welding, but I have taken alot of electrical courses and
from what I see it is a matter of utilizing a different set of poles to get the desired speeds and it
shows that in the original prints. I know the fewer poles, the faster the motor will run, trying to
play catch up with the rotation of the fields. Now when we received this motor it had markings 1
thru 6 on the wires, but no indication as to how they are connected. Its either this motor will
only have 1 speed or it hasn't been rewound right for the intended use as required by the
manufacturer. Does anyone here know if it is possible to derive 2 speeds from this motor?? Go
to jolietequipment. Interesting, if you search for the info thru google, it takes you to the same
place, but this time it gives you a link to work with. Ballpeen, Your motor is one of the following
types: Constant Torque 2 Speeds. Hey thanks Pete for the help on the website. Regards
Petronila. Why can't the motor start on the high speed winding? Well Lionel when the electrician
tried to hook it up and run on the higher speed, it would only hum. Wye Wye means 2 circuit
wye, Delta means 1 circuit delta. I can't see any reason why a typical 2-speed motor could not
accelerate to full speed starting from a stop using either connection. I'll post back soon with
what they ended up with but I guess it was wound right, it was just a matter of the connection.
Hello Ballpen, In your first post you talk about the motor was rewound and you could not get it
to work right and sounded like it was single-phasing. Red Flag This Post Please let us know
here why this post is inappropriate. New electrical systems and wiring harness engineering
solutions implement automation, facilitate collaboration and accelerate verification. Download
Now. Increasing automotive design complexity demands a shift away from legacy automotive
design flows. The industry demands generative design. This report explains how TotalCAE
makes it easy for organizations to utilize cloud computing on AWS to accelerate product
innovation, solve complex engineering problems, and reduce the time waiting for CAE
simulation results. Close Box. Posting Guidelines Promoting, selling, recruiting, coursework
and thesis posting is forbidden. Six wire- two speed motor Six wire- two speed motor Hello all.
RE: Six wire- two speed motor Go to jolietequipment. Resources New electrical systems and
wiring harness engineering solutions implement automation, facilitate collaboration and
accelerate verification. Download Now Increasing automotive design complexity demands a
shift away from legacy automotive design flows. Download Now This report explains how
TotalCAE makes it easy for organizations to utilize cloud computing on AWS to accelerate
product innovation, solve complex engineering problems, and reduce the time waiting for CAE
simulation results. I want to know the fundementals behind 2 speed control in the motor. Will it
be applicable for slip-ring motors also? It is very helpful thanks. Hi guys. Please explain to me if
I must really put a contactor on my 3 phase motor. And can I not just run it straight without a
contactor. You need a contactor for controls. A three phase motor had Star Delta written on the
name plate but could not work in 2 speeds star-delta. It was correctly connected. What could be
the problem? How to combine boltages from two DC dynamo wheels and supply them outside.
Kindly email me the diagrams for star deltor and direct online for a 3speed 1directon 3ph motor,
have two of them in a Bow Cutter. One contactor burnt for high speed and a replced contactor

does not engange, originally the coils re fed with a nutural and the one i replaced is only
working with a phase. Thank you. Here use 3 contact Why here
ford freestyle motor mount
six moonscom
adt focus 200 wiring diagram
low speed during time 2 contact energy k1,k2 and high speed running time k2 Only one And
why we use low speed time star winding High speed time with out Star winding Say something
about it as soon as possible. And what is the logic behind the low and high speed. Your email
address will not be published. Electrical Technology 21 Less than a minute. Show More. Related
Articles. Good Evening, I want to know the fundementals behind 2 speed control in the motor.
Thanking you,. Hi can I please get a simple control and power diagram for a 2speed. Motor
3phase thanks. Please explain to me. Can anyone please explain. Leave a Reply Cancel reply
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