


Figure 1

laminations
Field coils 3 phases 

brushes

Slip rings



Figure 2











Figure 3







DC

DC
S

I

V
R 

2

3



DC

DC

S
I

V
R 

2

1



SNLinSCUNLinrot RIPPPP 2

,,,. 3 



SM X
I

V
X  




sin











Figure



Figure 5

  sn
K

sXR

R
KsE




2

3
,

2

2

2

2

22

2 










- Before we start discussing these methods, a concept must be
understood. From the torque speed characteristics we noted that
the torque is proportional to the square of the voltage applied to
the stator. Another fact is that the torque is directly proportional to
the drawn current.

- This implies that reducing the voltage by a factor of 0.5 means
reducing the torque by a factor of 0.25 and the current by the same
factor 0.25

𝜏 ∝ 𝐼
𝜏 ∝ 𝑉2







The supply is set to 380V







The supply is set to 220V
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Squirrel cage wound rotor double speed



Star delta switch delta double star switch



this resistor is the same as “6” and can be used to 
short the rotor of the wound motor

This resistor can be used with the stator circuit
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ac ammeter
(vertically)

ac voltmeter
(horizontally)

Don’t forget about 
the common node

Using this unit you
can measure one
voltage and one
current as long as
there is a common
point
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