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of larch b, 19lé6.




O0BJRCT.

Tha objazt of this thesis is to ~7oumars the
efrisisnnies of various siges of industion motors as

nalaulated f£roa their effiniennies as deterninad by
vronv andl rone hrakes,

DISCUSSION,.

Artul 1044 tests on industion notors, as well

as on any other tvne of sle~trisil nanhinerv, are avoided

wvherarar nossibls hvy the aversase user, sinse they in-

-

volvs a ~onsiderable exmanliiture of sriergy aivd snecial

anrliannes, if assurats resiults are required,
“3theds have hean dswelcpedl thersfore, for nre-
dsteraining the rerforianse of a m2shine under astual
1nad ~2cnditions, Snuth a nrethod in aprlieation to in-
qurtion motors is ¥nown as the nirnle diacrans In the
constrirtion of the 21irale Alarrain tha data necessarv
for rvredsternaining the verforiiance ~urves of an indun-
tion notor ars;
Amere and watt inmut with swotor munning iile.

1.
Pe - " u o v ¥ ariature locked.
Ze Rasigtanes ¢ the gtator winding.

Tn 1aying out the following diagran, ths:
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In eazh test the gensrstor field was excited

from ths 125 volt Edison storage bhattery. While running

these tests the voltage was kent sonstant by an adjustable
rhesostat in series with the generator field, and the sveed

of the generator was also kent asonstant so as to obtain a

sonstant frequen~y of 60 ~v2les. The resistance of each

sthator nhase was reasured while 1otor was still warm.

In 811 the tests ths ne~hanienl cutrut was

maasurad with a brake ani ths elentrisal input by meters,

froi1 s8ro to about one and one half

for various loads

rated full l1loade Instantansnus raaiings were taksn in
8anh case whan s2ale ba~caiw halanced. All 1eters were

~3lihrated after the tests were made and tre readings nor—

rasted.

BRAKES.

The braks ussd in tests +1 and #2 was of the

roma trne shown in Pige l. Care was taken to have the

voints of suprort of the rone in the sauie vertical plane,
r,;“

[P )

tangent to the surfase of the nullev, 50 that the re
fornss and not a ~oarvonent was 1measured. Ths brake ari
wans tekan as the Ailstunse in feet between tre center of
the shaft ani the eenter of the rove, wnish in this case
wag ¢247 faat,

The brake arm ussdi in test '3 was of the prony

—3-







tvve, and as shom in iz, 2, the 1linse AB in feet which
18 equal to brake armn was kent horizontal and ths supnort
on the ssale vertisal, thus doirny avay with all co.nchent
foraes. The l=ngth of the brake ami on this brake is l.64 f£t.
The nulleyrs in all three tests were o7 the water
a0onling tvns, fitted to the shafis by means of bushings,.
Tha Brake KHorss Powsr froum all these testas were fisured fronm
=21'L N W

the foriula B.H.P. i
7,000
the lsngth of tha bhrake ami

whers L =
N = tha muher of revolutions mer minute and
W = the net m=1;sht on s~ile.

Tha Re P.M.mors neasured hy a tashoeter whi-n

was ane~¥eqd haFore eann test by a sneed ~ounter.

REFEREUNCES
T™he folloving suthoriities were referred to:
Shallon & laB80N, IMe 231 = 238,
Karinetoff, VOol, 3¢ pr, 166 ~ 174,

Steinietz - Altermating Current Phenomsna.
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Aierinan Corrsswondence School. Vol, 4,
e B60 = 3GA,

HrAlligter's Alternating Hotors. ppe 65 = 70.
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CONCLUSION,

In eash case nare was taken to keen ths pulley
in the 1midils of the rons hraks fraus, for if 1t is ahove or
bslow ths 1middlse, ths error 13 insreased when the 1line join-
ing the summorts of the roms 1s not tangsnt to surfane of
nrullay,
A8 sho'm in the effinsienay surves for test 1,
thes brake is not to be demended uncn for realings of light
loads8. Basst rasults waras ohtainsel from the rrony hrake
as ars sho'm by ths effiniensy surves in test 1'%y 513 hrake
baing more sansitivse and a mors azsurats halanes ohtained.
It was found that dAus to wvibration, stifvness
of tha roma, hich gsmezd of potor anl AifTisulty of keening
tha noints of supmort of roma in saie rnlans tang=nt to
nullayv, that this method of tasting a inotor i1a not as ds—

sirahls a3 3 tast with Alrnlas Adinirai.



TEST #1,

T™he motor usel in this test was of tha following
Ass2rintion:- 2 H.,P,, 220 volts, A4 poles, 2 phase, 60
cy~ls, 1800 R,P.}M,, fanaral Elmatris induntion motor,
having a wound rotor with full loai surrent of 5 aneres.
The fastorv nusher is 71406, Tvne 10, Class A-2-1800, Form K.

Tha manhaniaal outnat was measured hy a rone
hraka showyn in ¥ig, 1, and the ~2urrant was taken *roin a
125 volt Rotamr Gonvarter» with ths voltag- stepned un to 220

by maans of a1nto transTorners.



| 220 VOLT INDUCTION MOTOR
2H.P. 2PHASE 1800 RPM 4 POLE

STRAY POWER READINGS

AMPS |WATTS| VOLTS| SPEED
EC 82| 220]| 1800 |[RUNNING LIGHT
6. 192052 D8I ROMORIEOCKED

BRAKE TEST READINGS

AMPS | WATTS| VOLTS| SPEED| LOAD | H.P. [ %EFF
230 47| 220[1800 0 1000 0.0
279| 360, =~ |1785] 10 | 084] 867
323 475 - 1782] 14 TRl HE CHA)
384| 608 -~ [1Te0] 18 ] 1.49] 9.1.4
4.37) T4 SIS0 22 HEHN N0
520 870] =~ [1740] 26 [ 2.12] 91.0
560 965 S ES o) 308 244 94.0
6660|1170 «~ [I712] 34 | 274] 870

ROTOR RESISTANCE =208 OHMS
EQUIALENT STATOR RESISTANCE =224 OHMS

COMPUTATIONS FROM CIRCLE DIAGRAM

POWER | WATTS % FULL % FULL
‘| FACTOR| OUTPVT i el LOAD TORQUE/%SLIP LOAD TR

21.7] 187 89.0] 025| 12\ 147 48] 116
41.6] 391|93.0] 052 254 310] 1.13] 245
645 782] 93.0] 1.05] 507 6.26] 224 495
815(1508| 89.7 202 9761235 452 975
82.0/1542| 894 207(100.0/12.65| 4.65/100.0
85.012374| 83.0] 31815351855 8461467
749|2684| 79.8] 3.60[1740[23.40[1040/1850 .
78.0[32 15| 63.7] — [2080[1235[21.20] 975|

69.712680] 46.8] — [1735]32.30/35.10] 255
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TRST 3.

Tha test was mais on an indu~tion iwtor »anufan=-
tured by tha fieneral RTlanstrin Co. It i3 a % vhame, 5 HeP.,

220 volts nithins runin: at 1200 R.P.He ard dre-s 13.2 niperes
Of 60 2v~2le surrant at A1l loade The fantory nusber is 1830270,
Tyns KT-HA=5A, Foria C. )

A roms hrake sho'm in Figze 1 was used t0 1Measure the
ms~haningl outnutse A 2200 volt alternator furnished the cur-—
rnt, and hy maans of transforrers was chanred from 2 rhase,
2200 volts to 3 nhasa, 250 volts.

Tha three Thasas wara thsn aonnented to ths senondi-
aries of three transforiers aonested Yo This Y aonnection

foris a2 halanemd svstann so that the wattimeter,as sho'm in

Bet=10, rsasures 1/3 of total inrut to the motor.



| 220 VOLT INDUCTION MOTOR

S5HP, 3PHASE, 1200RPM. 6POLE |
SR A8V POWER

AMPS|WATTS|VOLTS |SPEED
1.596 25 220.0| 1200 |RUNNING LIGHT
24.250| 540 82.8 ROTOR LOCKED
BRAKE . TEST READINGS.
AMPS. |WATTS[VOLTS | SPEEOD]| LoaD H.P. [ EFF.
5.85 625 220 1120 0| — |
CRET 1370 0 8Tt S.5 035 | 50.8 |
6.0 0 250.0 " 180 14.5 01T 76.7 |
6.50 337.0 “ TS 225 1.19 | gs8.0
7.00 4 50.0 I 11 TO 305 1.61 8 9,0
7.8a 5350 X 1165 38.5 2.02 94.1
.50 86 30.0 X 1160 46.5 243 | 9é.0
9.25 947.0 . 11 55 54.5 284 | 94.0
11.35 [[030.0 - 1145 7RIS 3.80 | 24,0 |
12.10 [1190.0 ' 1150 82.5 4.45 92.6
13.20 13780 " I1t3s 912.5 493 89.0
14.78 |14 70.0 X 120 102.5 540 91.0 |
15.80 [/ 665.0 X NS 12 $.90 88.0
17.85 [ig80o0.0 W ke (225 6.30 86.0
20.00 [20250 " 1095 1:32%5 6.90 83.8

STATOR RESISTANCE =.49 OHMS
EQUIVALENT ROTOR RESISTANCE =.347 OHMS.

COMPUTATIONS
FROM CIRCLE DIAGRAM

PT.[ 20T oR | SURETE | EFF. 9% [rorai nerulionn] ToRaUE [ sL1P [t

I | 444 39/)] 7T40] ©59]| S9| 23] o009 5.2
2| 7es VLT S| w888l S Tl 1198 69| 0.28| 15.6]
|3 909 | 2a61] 932| 3.30| 33.3] 146 0.64] 33.
4| 947 | 3728 940 | 498 504] 22.1] o096 500
| 6| 940 | 4989| 944 666| 666| 297 129 670

6| 943 6206| 540| 828 857 370 164 83.5
| 7| 945 7T396] 934 9.90| iooo| 440| 2.06| 1009
8] 9a0 | 9731 9221301 | 131.5] 55| 2.83| 1485]

9.1 920 |11904] 9.0 1 580 1592.8 215 3.66 (S
o] 895 |14046| 894 | 1880 i900| 860 4.70| i940
I1.l 860 |[15582| 850 |2080]| 210.0 97.2| 6.02| 2200
|72] 720 [1 71 78] 780 |2300]232.2] (100|11.30]2480
[13] 634 [15030] 68.0z0.10]203.1] 1040|15.10]| 2350
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TEST 3.

The mashins ussd in this tert was built bv the
¥agtinghouss RXleatrin Go, It i a 2 rhase, 10 H.P., 200
volts, industion motor, smead 1200 R.P.K. The fantory
nunber is 24046,

A »rony hrave was used to imeasure the iisnhanieal
outmite Tha 2urrent for this motor was taken fron a 22500
volt alternator and stenvedi dovmn to 220 volts Ly nreans of
transformenrge, Tha Triiamr in this aanrins was te roter

instead of t»=s gtator,.



o
£00O VOLT INDUCTION MOTOR

0 RAE PHAEE: 1700 R.P.M.

STRAY POWER READINGS

AMPS | WATTS| VOLT S| SPEED
47| 470 | 200 | //92 |RUNNING LIGHT

25.0] 590 Godlin  ROMOREEDICKED
BRAKE TEST READINGS

AMPS |WATTS| VOLTS|SPEED]| LOAD [oaszor| ;Rifor |[2EFF
150/ 600/ 200| (190] 0.0 0.0/ 16/ 00
1802050 - [1185[10.0 S EETE
21.5/3000] .. [iitelies 61| 80| 753
2595|3800 -« 1178|215 o[0T
285/4300 . |1155[z252 a1l 1I5] 794
30.0/4575] .. |[1145]|265 SRl A &
31.0/4800] . [1140[285 | 102] 128] 793

ROTOR RESISTANCE =.64 OHMS

EQUIVALENT STATOR RESISTANCE=.273 OHMS
COMPUTATIONS FROM CIRCLE DIAGRAM

FACTOR| SUTeLY | EF Foe| TOTALHPI 7§25 | TORQUE[#SLIP | 22T,
385| 1279] 53.2] 17[ 2l 75| 06] 20
55.6| 2753 687 37| 45| 164 1.1| 44
674 4172] 745 56| 68] 21.1] (.7 57

(64| 6145 T6.T| 82| 100] 37.1] 28/ 100
79.5| 7368 767 9.8 120| 447 34[ (7]
81.5] 9027 75.2| 12.1] 147 556 46| 150
835|10821| 727| 145] 176 676 6.2] 182
830|117e62| 70.0] I1ST| 192 747 715|200
81.2(12842| 642 172 209 841]| 104 227
764|12760| 33.9| ITI| 206] 895 16T 241

SR RIENENEE
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