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GENERAL THEORY 

Usually, wound rotor induction motors are operate 

with the rotor circuit however, this 1s not 

necessary since the motor can be run by recieving power thru 

the rotor circuit and having the stator circuit short-circuit- 

ed. There are three sources of energy to a wound rotor induc- 

tion motor, namely the rotor, the stator, and the shaft. 4s 

a motor, energy is recieved i her or both the rotor and 

stator, and energy is delivered by the shaft. As a generator, 

energy is recieved from the shaft, and delivered by either or 

3 
both the rotor and stator. 

a av +hat+ +he direc tator are that Ne a1rec 

of the two fields produced are such that the 

stator add. 1%’ ls obvious torque caused by the rotor 

be the machine would run at this But 

+=Tn + pS + na Nr mA EN 
onl 18:10 Lhe case TOGO 80nd stator 

Sz 

closed, the motor can be run by e 
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and the circulators currents in the stator go thru the rotor 

The rotor circulating 

direction as the stator supply 

pposite direction to 

the low frequenc culating current; h 

4-1 ~ - -r ra the supply nts 

have v 

otor 

sequence of 

e method outlin- 

started 

the rotor and stator 

LABRATORY PROCEDURE 

The machine on which te [=3 n
 

house wound rotor 60 cycles, 

3 phase, 110-220 

whe on oy pp ~ PERIL hl SSR, 
torque point WwW 

This low 

torque and ficiency curves that are 
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There was only one noticeable disadvantage in the 

parallel operation of the machine. This 

current to the machine with the rotor and stator paralleled 

was very much higher than the line current to the 

p th the rotor short-circuited. This comp 

the same output. This is a serious disa 

to 

to the auto-transformers. This 

1at the rotor voltage would be 

>rs would serve to by-pass the 

low 

transformers. 

frequency currents that ordinarily circulate thru the supply 

OSCILLOGRAMS 

All oscillograms includ 

tions that may be expected in indu 

the rotor and stator paralleled. 

ylete their cir 
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OSCILLOGRANMS 

Picture #1. Line current and voltage to the machine with 
rotor and stator paralleled. Machine acting 
as a motor. 

Picture #2. Line current and voltage to the machine with 
rotor and stator paralleled. Machine acting 
as a generator.



OSCILLOGRAMS 

Picture #3. Rotor current and voltage to the machine with 

rotor and stator paralleled. Machine acting 

as a motor 

Picture #4. Rotor current and voltage to the machine with 

rotor and stator paralleled. lMachine acting 

as a generator. 

10 



1: 

OSCILLOGRAMS 

Picture #5. Stator current and voltage to the machine with 
rotor and stator paralleled. Machine acting 
as & motor. 

Picture #6. Stator current and voltage to the machine with 
rotor and stator paralleled. Machine acting 
as a generator. 



RECORDED DATA AND CALCULATIONS 

Run #1. Speed torque curve data. Motor loaded with dyna 

i Or " 

mometer. Rotor and Stator parallel. 

Scale Line Line Power Power 
Weight Volts Amps. Input 

1# 4 oz. BO 23. 900 

110" 50 23,5 10850 

B35 48 27.5 1300 

3. 0.7 46 35.0 1700 

5. &n 45 37.5 1800 

Factor Speed 

81 laz. 1133 

86 1 1100 

74 0 1065 

80.1 984 

BO. 067 

Horse 

Power 

0.675 

0.85 

1.10 

1.40 

1.49 

Power 

Outpu 

503 

3110 

Lt Eff. Torque 

56% 3.12 

575% 

63.2 

61.0 

861.5 

4,07 

%b 5.45 

% 7.50 

% 8.12 

Speed torque curve data. Loaded with dynamometer. 

Rotor short-circuited. 

Scale Line Line Power Power 

Weight Volts Amps. Input 

Of 7 oz. 53.8 7.5 500 

§ 3x.» 53 85 600 

HER 51.5 18. 1000 

Dian 50 17. “1300 

2:10 " 48,5 21.5 1500 

21a 47. 28. 1700 

Factor Speed 

74 lag. 1150 

79:2 1EB4 

82. Y 1100 

83 -¢ 1075 

88. 1 1025 

8¢ " 958 

Horse 

Power 

D220 Prato Rv 

0.37 

0.817 

1.08 

1.28 

1.31 

Power 
Cutput 

178 

276 

610 

805 

842 

$77 

Err. 

35.6% 

46.0% 

61.0% 

62.0% 

56.0% 

57.5% 

Torque 



Run #2. 

Armature 
Voltage 

118 

Ilz 

117 

D. C. Motor efficiency test. 

Armature 

Current 

4.6 

B.4 

9.8 

11.5 

14.4 

18.3 

21.2 

29.2 

27.6 

22.8 

16.0 

16.5 

13.8 

1..3 

8.0 

6.8 

Speed Load 

1100 

1100 

1100 

1116 

1116 

3115 

1116 

1115 

1235 

1235 

1235 

0 

0.783 

1.405 

1.875 

1140 

1600 

1370 

928 

788 

Horse- 

power 

0.372 

0.257 

Load 
Watts. 

597 

277 

1292 

Eff. 

[
 

[A
V]
 

13



tor with rotor and stator parallel. 

Power Line 
Factor Volts 

69 lag. 48.5 

59 

77 

80 

81 

84 

57 

61 

69 

70 

n 

mn 

1 

Lead 

ft 

mn 

50.0 

47.0 

46.0 

45.0 

44.0 

55.5 

56.0 

56.5 

57.0 

57.0 

Line 
Amps. 

25.6 

22.8 

29.6 

34.0 

38.4 

42.5 

30.8 

34.4 

40.0 

43.0 

45.0 

Input Rotor Db. C.4rm.D. C. 
Watts Amps. 

1200 

812 

1440 

1680 

1825 

1900 

1280 

1620 

2020 

3240 

3400 

20.5 

17.0 

25.0 

29.0 

32.5 

35.0 

25.6 

Amps. 

4,5 

2.0 

5.5 

7.0 

79.5 

8.0, 

20.5 

26.0 

32.5 

37.0 

40.0 

Volts 

116 

115 

1g 

116 

118 

11s 

112 

111 

111 

31x 

111 

Loaded with D. C. 

D. C. 
Field 
Amps. 

0.9 

0.8 

0.9 

1.0 

1.08 

1.1 

Induction machine rund as a motor and as a genera- 

14 

machine. 

Bb. C. 
Field 
Volts Speed 

87 1092 

87 1132 

86 1050 

86 1000 

86.5 950 

86.0 8¢2 

86.0 1275 

86.0 1300 

86.0 1315 

86.0 1342 

86.0 1350 



Induction machine run 

tor with rotor short-circuited. 

Power Line Line 
Factor Amps. Volts 

68 

85 

85 

80 

80 

65 

82 

82 

82 

80 

79 

80 

78 

lggz.. 8.8 53.0 

24 

"n 

Li] 

" 

16.2. 51.0 

23.5 48.0 

28.0 46.5 

30.0 46.0 

lead 10.0 57.0 

" 

1" 

hid 

" 

13.2 58.0 

16.0 59.0 

19.5 60,0 

23.4 60.5 

28.0 60.5 

29.2 61.0 

7.43 56.0 

Input 
Watts 

560 

1200 

1630 

1800 

1840 

647 

976 

Rotor 

Amps. 

6 

16.6 

26.5 

33.0 

3643 

9.0 

13.5 

i5 

&s a motor and as a genera- 

Loaded with D. 

De Cs 
Arm. 

AMDS., 

0 

4.25 

6. 

6) 

O
F
 “
V
C
R
 
C
e
 

Be. 

11.5 

15.5 

18.5 

24.0 

29.5 

36.0 

38.0 

D. Cc. 

Volts 

113 

118 

i113 

118 

1 

Int 

111 

3x 

110 

110 

111 

111 

111 

C. machine. 

P. C.D, GC, 
Field Field 
Amps. Volts 

0.75 105 

0.9 104 

0.95 104 

1.05 104 

1.1 87 

0.6 104 

0.58 104 

0.55 105 

0.55 105 

0.5 80 

0.45 88 

0.45 88 

0.6 104 

Speed 

1150 

1092 

1015 

950 

883 

1215 

1250 

1265 

1285 

1315 

1415 

1415 

1200 



Slip curve data. 

Rotor short-circuited 

Line 
Power 

560 

1200 

1630 

1800 

1840 

Speed 

1150 

1092 

1015 

950 

883 

1285 

1315 

1415 

Synchronous speed 

Line 
%Slip Power 

3437 1200 

8.23 e12 

1190 r.p.m. 

Speed 

1092 

1132 

1056 

1000 

50 

892 

1273 

1300 

131.5 

1342 

1350 

16 

Rotor and Stator paralleled 

%31ip 

8.4 

11.8 

10.5 

21.2 

21.9 
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