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When electric current
passes through a coil in
a magnetic field, the
magnetic force
produces a torque
which turns the
DC motor

Magnetic force

F=ILB
acts perpendicular
to both wire and
magnetic field

Elactric
current supplied [i

externally through
a commutator
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Magnetic field from
“field coils" which
also have

AC current

Slipping contacts -_Iﬁl-c: current
called "brushes" in coil
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T1/C1 -
T2/C2 -
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T4/C4 -

Typical Wound Rotor Motor

Characteristics With Varying Resistances

Low Roter Resistance [ Typical Starting Current
Moderate Rotor Resistance | Moderate Starting Current
Mederately High Rotor Resistance [ Low Starting Current

High Rotor Resistance [ Very Low Starting Current
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13N FLC 1993 DC Motor

PUIRNBLADS

as

ANALSIAUATS NIRRT

kW HP 90 V. 120 V. 180 V. 240 V. 500 V. | 550 V.
0.19 Ya 4.0 3.1 20 1.6 - -
0.25 1/3 52 4.1 26 2.0 - -
0.37 Va 6.8 5.4 3.4 2.7 - =
0.55 % 9.6 7.6 4.8 5.8~ - -
0.75 1 12,2 9.5 6.1 4.7 - s
1.1 1% - 132 8.3 6.6 . -
1.5 2 . 17 10.8 8.8 < -
2.2 3 - 25 16 12.2 . -
3.7 5 2 40 27 20 - -
5.5 7% - 58 - 29 136 12.2
7.5 10 - 76 - 38 18 16
11 15 - . = 55 27 24
15 20 . - . 72 34 31
18.5 25 - - - 89 43 38
22 30 . - - 106 51 46
30 40 - - . 140 67 61
37 50 - . 5 173 83 75
45 60 . . - 206 99 90
55 75 3 - - 255 123 111
75 100 - - = 341 164 148
90 125 - - - 425 205 185
110 150 - . - 506 246 223
147 200 - . - 675 330 204




M519 FLC vosuawmesIWihnszuaady 1 wla

AUIANBLARST NaLARTAUANTY 1 Wa
KW HP 220 V. 240 V.
0.37 0.5 3.9 3.6
0.65 £:75 b2 4.8
0.75 1 6.6 6.1 }
1.1 1.5 9.6 8.8 p
1.5 2 12.7 17
1.8 2.5 15.7 14.4
2.2 3 18.6 171

3 4 24.3 222
4 5 29.6 27.1
4.4 6 34.7 318
5.2 7 39.8 36.5
5.5 7.5 422 38.7
6 8 445 40.8
7% g 49.5 45 4
7.5 10 54.4 50




A1919 FLC vaauamas lvihnszuaaay 3 ma 1)

WuANBLAET waLnafausNTU 3 e 4 13 50/60 Hz
kw HP 220-240 V. 380 V. 415 V. 440 V., 500 V. 660 V. 1000 V.
0.37 0.5 1.8 1.03 : 0.99 1 0.6 0.4
0.55 0.75 275 1.6 - 1.36 1.21 0.9 0.6
0.75 1 35 2 2 1.68 1.5 1.1 0.75
1.1 1.5 4.4 2.6 2.5 2.37 2 1.5 1
1.5 2 6.1 3.5 3.5 3.06 2.6 2 1.3
2.2 3 8.7 5 5 4.42 3.8 2.8 1.9
3 4 11.5 6.6 6.5 577 5 3.8 25
3.7 5 13.5 i 7.5 7.1 5.9 4.4 3
4 55 14.5 8.5 8.4 7.9 6.5 4.9 33
5.5 7.5 20 1.5 1 104 9 6.6 45
7.5 10 27 15.5 14 13.7 12 8.9 6
9 12 32 18.5 17 16.9 13.9 10.6 7
10 135 35 20 - - 15 11.5 75
11 15 39 22 21 20.1 18.4 14 9
15 20 52 30 28 265 23 17.3 12




M1919 FLC vaauamas lvihnszuaaay 3 ma )

YUIANALADT uawafauANTY 3 e 4 4 50/60 Hz
kW HP 220-240 V. 380 V. 415 V. 440 V. 500 V. 660 V. 1000 V.
18.5 25 64 37 35 32.8 28.5 21.3 14.5
22 30 75 44 40 39 33 254 17
25 35 85 52 47 45.3 39.4 30.3 20
30 40 103 60 55 51.5 45 34.6 23
33 45 113 68 60 58 50 39 25
37 50 126 72 66 64 55 42 28
40 54 134 79 71 67 60 44 30
45 60 150 85 80 76 65 49 a3
51 70 170 98 80 83 75 57 38
55 75 182 106 100 90 80 61 40
59 80 195 112 105 97 85 66 43
63 85 203 117 115 109 89 69 45
75 100 240 138 135 125 105 82 53]
80 110 260 147 138 131 112 86 57
90 125 295 170 165 146 129 98 65
100 136 325 188 182 162 143 107 71
110 150 356 205 200 178 156 118 78
129 175 420 242 230 209 184 135 85
132 180 425 245 240 215 187 140 90




M1919 FLC vosuamas Wihnszuaaay 3 wla (3)

YUANBLADT NawaTAUANEY 3 wd 4 42 50/60 Hz
kW HP 220-240 V. 380 V. 415 V. 440 V. 500 V. 660 V. 1000 V.
140 190 450 260 250 227 200 145 95
147 200 472 273 260 236 207 152 100
150 205 483 280 270 246 210 159 102
160 220 520 300 280 256 220 170 115
180 245 578 333 320 289 254 190 135
185 250 595 342 325 295 263 200 138
200 270 626 370 340 321 281 215 160
220 300 700 408 385 353 310 235 160
250 340 800 460 425 401 360 274 200
257 350 826 475 450 412 365 280 203
280 380 900 510 475 450 400 305 220
295 400 948 5416 500 473 416 320 227
300 410 980 565 510 481 420 325 230
315 430 990 584 535 505 445 337 239
335 450 1100 620 550 518 472 3556 250
355 480 1150 636 580 549 500 370 262
375 500 1180 670 610 575 527 395 273
400 545 1250 710 650 611 540 410 288
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ACMAOTOR

MODEL 674 TYPE RC PHASE 1

HP 1 1/2 HERTZ 50 F.LA. 15/7.5

VOLTS 110/220 RPM 1425

TEMP. RISE 40 C L.RA, 80/40

DUTY RATING CONTINUQUS SERIAL NO. 018204

CODE D88 S.F.1.25 F.R. 66




FORIKIR KA KK XK O

Electric

ACMAOTOR

MODEL 674 TYPE RC

HP 1 1/2 HERTZ &0

PHASE 1

FLA. 15/75

VOLTS 110/220

RPM 1425

TEMP. RISE 40 C

L.RA, 80/40

DUTY RATING CONTINUCUS

SERIAL NO. 018204

CODE D88 S.F.1.25

F.R. 66
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FLA 7.5 A.
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B

‘llu'lﬁlN‘E]lsWB% umm%ﬁuﬁn%’u 1 W®
kW HP 220 V. 240 V.
0.37 0.5 39 3.6
0.55 .75 572 4.8
0.75 1 6.6 6.1

Vd

1.1 1.5 9.6 8.8 p
1.5 2 12.7 11.7"
1.8 2.5 15.7 14.4
2.2 3 18.6 17.1
3 4 243 22.2
4 5 29.6 271
4.4 b 34.7 31.8
5.2 7 39.8 36.5
5.5 7.5 42.2 38.7
6 8 445 40.8
3 9 49.5 45.4
7.5 10 54.4 50

laa1 FLC =

9.6 A.
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Feeder conductors

’ FE
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<___| T—Tap conductors

Disconnecting Motor
means \ contraller
[ ] [ ]
SRR/ 11 |

Motar
overload
pmt_ec:tive

Motor branch-circuit devices

short-circuit and

ground-fault

Motor branch-circuit conductor
ampacity 125% ot motor
full-load current rating

protective devices



=
19190 6-1

@ « B [ | =l
PUNANTSURUADIRERIUTLND mmﬁlﬂmu‘lum@ LUad

o = 0L ] o d
FREALUDINNANTEUALULAULNaszq1ATRY

" NALMASANA | NBLRRIANA HALRASANA NALADSANA
dszinvnnis ey 3 e o o
Tg9uw 5 W | Tdauw 15 wad | 1due 30 wae | Mdaudadag
60 WIN

IHuszasdu dunamaiuyu 110 120 150 -
Ua-11a9189 444
THauiluszes Wuuanasang 85 85 Q0 140
NALABTL A-LIARZWIU YR
Tdnuiuay dunamaiviy 85 90 95 140
gNNaY 1A

cJ i
T uA Asuulag 110 120 150 200




o 1 A
fMI9813N 2

amsidlaainszualraaiinn 11.7 A.

s ::r = F L =-:. s T !
ﬂﬂuumﬂﬂalsﬁﬂ']ﬂﬂ‘iﬂﬂ‘iﬁ!!ﬂﬂmﬂdu'ﬂﬂﬂ’ﬂ
1.25x11.7=14.625 A

@aNI¥aIEVHIA 2.5 AT.NN.(18 A.)

| ' d
!ﬂ%ﬂ']ﬂ’]ﬂil‘iﬂﬂﬂﬁlﬂ!ﬂﬂ‘i



U. N@!ﬂi’)%ﬂﬂ%\h“ﬁﬁﬂ@13ﬁiﬁ!ﬂ@%

9

melihdamsumuilgunii (Stator)

Ansarieusunstuewes a1l (n)

melWihamdumunaani (Rotor)

Q

a J
NNV TLNNUBINBIA DS
Y, VoA
Ssarvdszinnaeniog
Vv | I | ﬂ'
g anuluaeeg
Nu Y AL
- NEIMUMULNDINAIOINIUAN



l
Y a | 9 a A
algunil | aunAoql
:
1
/ """""" [N \
Yy J Yy I J
YANIUANATUNLAAD T FANIUANATU ETIADT
» Star-Delta Starting . ﬂ’JiJﬂﬂJﬂ’J”liJ!g’J

 Auto-transformer Starting

* Resistance Starting



Y J
YANIUANAIU 151005

-

rectifier L f——_——— ——
58 W E—
% * A1 =)
Ey ==C s
, A
|
|
s =l
A A |
r A2
rectifier Ly
) Fi i " il
T
Iy

#-——H—

7y

|
+




A A J ¢ J
mﬂﬁmuﬂﬂ{]mmmmmamu?naﬂismm

i ¥ Y d‘l
1. N@Eﬂ@§1%31uﬂ§$!ﬂ‘ﬂﬂﬂ!u®\‘l
A 1 9 a Aa Jd v A
. ﬁ"lfl‘l/l@]’f]'i%‘l’i’)ﬁﬂ?l!‘l/]‘@ﬂ@jnmﬂﬂﬂﬂlﬁ@iﬂﬂlﬂiﬂﬂﬂﬂﬂﬂi\l
J 1 :; 1
Nﬂmﬂi@%}@\‘iﬁ%lﬂﬂﬂiguﬁ%\mWﬂ’J"I%}ﬂfJﬂg [25 U3INToLLe
S = A Y A A Jd
Tnaaun (FLA) NAUNAENUUDINBIADS

\

AVIN - LA

- nameplate




A A J ¢ J
mﬂﬁmuﬂﬂgmmmmmgmuanﬂiimm

d::i Y | | d‘l
2. mmasﬁlmm"lm@mm

9 = 1o 1 o Y
. ﬁ”l’ém’e)x‘liﬂm”lﬂﬂ’imm’llll@]Wﬂ’J”Imu’Ju’i’e)EJazGU’eNﬂ’i%LLﬁ
3 A A 9 A A 7 ~
Twaﬂmw (FLA) ‘I/]WI‘L!‘VC]GIEJQ?J%J’ENM’OWI@W]”I&JWI’J‘N‘VI 6-1

=1
A19199 6-1
o o L3 L al
AUNANSTSUAUDIF RTINS N'ﬂlﬂ'ﬂiﬂ"ﬁﬂ’]ﬂlﬂﬁﬂ LUBd

2 = oo (] -] d
SRURZUDINNANTEUALBLHUTNE U241 ATRY
" NARASANA | Nawmasnim NaALRASTANA NALARSANA
Usztannislasu . S o Dalke il
e 5w | ldeu 15w | Tdaeu 30 wa: | 1dausialidag
60 W
v r ] [
IHauszard unama i 110 120 150
Ta-1Tlaaan 484
emdluszes dunanasans 85 85 90 140
U A-lTARZNIU 48
Tisnalumy iunamneiviy 85 90 95 140
ANNAT 4/
.
I Aeuntlag 110 120 150 200




A A J ¢ J
mﬂﬁmuﬂﬂgmmmmmgmuanﬂiimm

U/

d
3. 1DIND5N 3¢’im<nm@mmnmmmmmnﬂu

. MofinesznuniesnIunuasAId IR TV
nszue lannnmvualunsen 6-2

AN NN 6-2
' =
‘Im’lﬂﬂ']ﬂ?::w'ﬂﬂm'i'adﬁ’]ﬂQNN‘BLFI@‘; LAY
ﬁqﬁwmﬂmqqmﬁﬂgﬁmmumm%’uum'\qm"tsw&%

B e . AuIANSTLAIANEE AR Ut AL

UsEinnn15 99U BIAIAIUNIY . o A o

maqnszuﬂmuwgmﬂgnmmmmuw
BuiAuatihawn 35
Suiueeautn : 45
GuiAueeminamn 55
THeuiluseazvinaunn 65
Harudluszazvinadunans 75
T ufhusasd 85
aurailaaiu 110




v 1 A
MIDEINN 3
- ____________________________________________________________________________|

Jd A Jd J 9) Jd A w
N@L@@ﬁ%l&ﬂ’)T’)ﬂIﬁl@@ﬁ VYUIA 150 L1333V 3 L‘Nﬁ 380 I’JEW] NP
N3 LL’GT@"I‘L!‘]J%NI]?J 197 A. ﬂ"lucifl@]ﬁlﬂll 115 A. Gmmmu‘mmﬂu
LL‘]J‘]JiG]NTLM’E)Lu’ENﬂH @]ﬂ@]\‘illﬂﬂﬁ]”lﬂlﬂi@\‘iﬂ’)ﬂﬂll leWﬁ]"I'iﬂ!”lLﬁ@ﬂ

=~

vavesae lWid s sesuemaiil dinaas Taeldae
THW laatau lune laneinizpii



Y d
PIUHALALAND I

A o 3 A J )
mwmmmaiwammw (FLC) UIEBDT 150 133U 3 !;‘1/\'@1' 380V

HP

380V

18.5 25 64 37 35 3238 28.5 213 14.5
22 30 75 44 40 39 33 25.4 17
25 35 85 52 47 45.3 39.4 303 20
30 40 103 60 55 515 45 346 23
33 45 113 68 60 58 50 39 25
37 50 126 72 66 64 55 | 42 28
40 54 134 79 71 67 60 44 30
45 60 150 85 80 76 65 49 33
51 70 170 98 90 83 75 57 38
55 75 182 105 100 90 80 61 40
59 80 195 112 105 97 85 66 43
63 85 203 117 115 109 89 69 45
75 100 240 138 135 125 105 82 53
80 110 260 147 138 131 112 86 57
90 125 295 170 165 146 129 98 65
100 136 325 188 182 162 143 107 71
110 150 356 205 200 178 156 118 78
129 175 420 242 230 209 184 135 85
132 180 425 245 240 215 187 140 90

FLC =205 A.
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Feeder overcurrent Main feeder
protection
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| Short-circuit
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protective devices
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a—— Motor branch-circuit
conductors
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L ] L ]

— Controller

L 3
Civerload protective
devices

Indinvidual motor branch circuits
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SLAUMSITNY Magnetic Contactor MU IEC 947-4-1

Kind of Utilization
Typical applications
current categories
A.C. AC-1 Non-inductive or slightly inductive loads, resistance furnaces

AC-2 Slip-ring motors: starting, switching off

AC-3 Squirrel-case motors: starting, switching off moters during running ki

AC-4 Squirrel-cage maotors: starting, plugging, inching

AC-ba Switching of electric discharge lamp controls

AC-bb Switching of incandescent lamps

AC-6a Switching of transformers

AC-6b Switching of capacitor banks

AC-7a” Slightly inductive loads in household appliances and similar applications

AC-7b” Motor-loads for household applications

AC-8a Hermetic refrigerant compressor motor” control with manual resetting of overload

releases
AC-8b Hermetic refrigerant compressor motor” control with automatic resetting of
overload releases
D.C. DC-1 Non-inductive or slightly inductive loads, resistance furmnaces

DC-3 Shunt-motors: starting, plugging, inching Dynamic breaking of d.c. motors
DC-5 Series- motors: starting, plugging, inching Dynamic breaking of d.c. motors
DC-6 Switching of incandescent lamps

1) AC-3 category may be used for occasional inching (jogging) or plugging for fimited time periods such as

machine set-up, during such limited time periods the number of such operators should not exceed five per

minute or more than ten in a 10-min period.

2} Hermetic refrigerant compressor motor is a combination consisting of a compressor and a motor, both of which

are enciosed in the same housing with no external shaft or shaft seals, the motor operating in the refrigerant.

3.) For AC-7a and AC-7b,see IEC 1095
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