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'FULL-LOAD CURRENTS CONTINUED

| Current - Full Load (Amperes) ]
I Alternating-Current Motors |
HP of Siquirrel-Cage Induction Motors | Slip-Ring Induction Motors |
Motor Two-phase l Three-phase | Two-phase || Three-phase J
110|[220([440][s50][2300] [ 110 220@ 550][2300][ 110][220 |[440][ 550 |[2300[ 110 |[220|[440|[550][2300
volt||volt|[volt|[volt|| volt || volt|[volt|[volt|[volf|| volt || volt || volt|| volt|| volt|| wolt || wolt |[volt||volt||volt|| volt
| v [a3)22)11]| 9 5.0[{25(/1.3 R 1
| % [[47]|24][12][10] |[54]|2s]|14||_ 62|31][16]/13 7.2 |36 18]15] |
| 1 |s7]29]lafi2]  Jes|33]lt7|13ll Jl67]34][1.7] 14 7.8 [39][20]|16]| |
L1 |[77)[40] 2 |[16][ [[o.4]47][24][20 wl[so|sel23a | Jea]l LT ]
2 |4 s i 3 ]20] |29 a“_”u 2sf[es][31 25 |ooz[72]36]20] ]
ENNODEEDED wrlslos | oo fsole] ]
B . 2 55 O I
(K22 I 2 I 2 0 I
T 25352 1 I
ST Bl el sl L s
o | ezl =z s s eaes ]|z
S Bzl ek | elhdsd o
RN 1 Y 5 2 P Y B Y
8 1 ) 8/ 1 0 £ O S B T
o | Jossls ol Jelelm]e ol e el e be]
60 || 129l es|fs2 ][ 13 ][ [ras][7s]feo M5 || ][13s) 68 f[ 54 [[1a0] 10| 75][e0] 16
[ 75 || |hse] 78“_“ 16 [ Jsolfso 721 19 164][ &2 |65 |[173][  1s8|[ o4 |[75] 19
[ 100 || Jl212]106][ 85 | [2a6]123 98 [ 25 214[108 87 [[21.7 246[123][ 99 ][ 25 |
| 125 || ljoss|[13a|[10s|[ 27 || Jla10|[155 [124][ 32 || Jj267][134][108 27 10|[155][124][ 31 |
| 150 || |311)[assiz4]| 31 ]| I[360][1s0][144]| 36 || [315]158][127][ 32 ”__”182”__” 37 |
IECE T
| 200 || |l415/208|166 [ 43 [4so|[oac][195 [ 49 ][ [430][216]173][ 44 [ ][ao0][245][196] 52 ]
TERMS
HESECR TS ~ APPROXIMATE AULES OF THUMB 0 = . |MECHANICALFORMULAS |
At 1800 rpm, a motor develops 3 Ib-ft per hp. At 230 volts, a 3-phase motordrawszsamp per hp Torque in Ib‘ft.—.-"ﬁmmrﬁ%-s-g
Al 1200 rpm, a motor develaps 4.5 1b-ft per hp. At 230 volts, a single-phase motor draws 5 amp per hp. [HP = —?—-'19-‘;-'32—)‘55-———%
At 575 volts, a 3-phase motor draws 1 amp per hp. At 115 volts, a single-phase motor draws 10 amp per hp. I1RPM = —%‘%‘;—g}-y
At AB0 volis, a 3-phase motor draws 1.25 amp per hp.







ELECTRICAL FORMULEA & CONVERSION FORMULAE

FACTOR

Watts

Kilowatts

Amperes
{(when kW is known)

Kilovolt-amperes
(kVa)

Frequency [bertz) Hz

Revolutions per minuate

Power factor

Amperes when idlowatts

is known

Amperes when kilovoit-
amperes is known

ELECTRICAL FORMULAE

NEW SYMBOLS

ALTERNATING CURRENT

A x ¥ x PF {1-phase)
Ax V¥ x 173 x PF {3phase!

AxVxPF (].phase|
1000

AxVx173xPF {3-phase]
1000

EW x 1000 ll.pm]
VxPF

KW x 1000 (3-phase
¥ x173xPF

AxV (1-phase)
1000

AxVx173 (3 phase
1000

px RRM
120

Hz x 120
P

Actual watis o kW
AxV kVA

EW x 1000 (1.phase}
Vx PP

v

Amperes when horsepower kW

is known

V x PF x BEf

OLD SYMBOLS

ALTERNATING CURRENT

I x E x PF [1-pbase}
1x E x 1.73 x PF {3-phase]

1xEx¥F |(1phase)
1600

IxEx173 2 PF (a.phase)
1000

KW x 1000 {1phase]
Ex PF

_EW x 1000 (3.phase)
Ex 173 x PF

1xE [1-phase)
1000

IxEx 172 (3.phase)
1000

px RPM
120

fx 120
P

Actual watts  _ Kw
1xE KVA

KW x 1000 {1-phase)
Ex FF

KVA x 1000 (1-phase}
E

HP x 746 x ®EH

Ex FF

ELECTRICAL CONVERSION FOﬁMULAE

DESIRED DATA

SINGLE PHASE

THREE PHASE

KIiLO YOLT-
Amperes (KVA)

Kilowatts
(Kw)

Power Factor
[P.E)

Amperes — When
KW i3 known

Amperes — When
KVA is known

Frequency
{Hertz)

Revolutions Per
Minuate (R.E.M.}

VYoits x AMPS or KW
1000 P.F.

Yolts x AMPS x PE. or KVA x P.F,

1600

KW

KVA

KW x 1000
Volis x P.F.

KVA x 1500
Yolts

1.73 x Volts x AMPS or
1000

1.73 x Yolts x AMPS x P.F. or

1000

Kw

Kva

KW x 1000
1.73 x Volts x P.F.

KVA x 1000
1.73 x Yolts

Number of Poles x R.P.M.

Hertz x 120
Number of Poles







" NEMA FRAME ASSIGNMENTS

SINGLE-PHASE MOTORS HORIZONTAL AND VERTICAL

Design L, 6G cycles, class B insuation
system, open type, 1.15 service factor.

hP i - Bpesd, rpm 2
: -3600 ] 1800 | 7200
% - - 1457
1 - 1437 1827
1% 143T 1457 184T
2 145T 1827 -
3 1827 1847 -
5 184T 2137 -
7Y 213T 2167 -

POLYPHASE SQUIRREL-CAGE MOTORS HORIZONTAL AND VERTICAL

opentype. . ... _ e e e

Designs A and B—class B insulation system, open

type 1.15 service factor, 60 cycles.

(RIAN=E : - spesd, rpm P
B e =] |
- % < 1"3800° | 78007 | 1200 900
2 = — 1437
% - - 1437 145T
1 — 142T 1457 1627
1 1437 1457 1827 1847
2 145T 1457 1847 2137
3 1457 1827 2137 215T
5 182T 1847 2157 254T
7V | 184T 2137 2547 256T
10 213T 2157 256T - | 2847
15 2157 254T 284T 2867
20 2547 256T 2867 3247
25 2567 2847 3247 3287
30 28473 2867 3267 384T
40 286TS 3247 3647 365T
50 324TS 32687 3657 404T
60 326TS | 364TS 404T 405T
75 384TS 365TS 405T 4447
100 - | 365TS | 404TS 444T 445T
125 404TS | 405TS 445T -
150 405TS | 44478 - -
200 444TS | 445TS - -
250 445T St — - -

fan-cooled — —

Designs A and B— class B insulation system totally-
enclosed fan-cooled type, 1,00 service factor, 60-

cycles.
3600 | 1800 | 1200 500
1 - - | - 1437
£/ - - 1437 145T
1 - 1437 145T | 1827
1% | 143T 1457 1827 1847
2 1457 1457 1847 2137
3 1827 1827 2437 2157
5 1847 184T 2157 254T
7% | 2137 | 213T 2547 2567
10 28T 2157 256T 2847
15 2547 2547 2847 286T
20 2567 2567 286T 3247
25 284TS | 2847 3247 26T
30 286TS | 286T 3267 3647
40 32475 | 3247 364T 3557
50 326TS | 326T 3657 404T
€0 364TS | 364TS | 404T 4057
75 365TS | 365TS | 4057 4447
100 405TS | 405TS | 4447 4457
125 444TS | 4447S | 4457 —
150 44578 | 44578 - -

tThe 250 hp rating al the 3600 rpm speed has a
1.0 service factor.

NEMA FRAME DIMENSIONS

—————— O -
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Moo LT Opdnd LHP [Enclose HETH T R YRR
Eaarba TG00 1 NG00 | 100 - 1200 [ 1800 o il

1437 Va % 1 Y% l 3% Yie X ¥a2

145T % [ 142 1 1%4-2 3% 2% 2% e X ¥a2

1827 1 1% 3 1'% 3 5 3% 2% % X A

1847 1% 2 5 2 5 a¥% | 3% 2% X%

3T 2 3 Vs 3 7% AR 2% Y6 X Y

215T 3 S 10 5 10 5% 1 4% 3% e X %] 31 6% | %e ! 1 140 | 180
254T 5 7% | 15 7ia | 15 6] 5 4% % X %e] 3% | 8%| % 1l 200 235
286T 7% | 10 20 10 20 641 5 5 Yo X Mel 3% | BY Y 1% 235 | 270
2847 10 15 25 15 25 7 5 4% wxal 4% | 9% % 1) 295 | 370
28475 7 5% [ 44 % X ¥s| 3 4 % 1) 255 [ 340
2867 15 20 30 20 30 7 5% 51, x| 4% 9%y % 1%} 340 | 405
28678 7 5% 5% ¥ X% 3 8 3 1% 295 | 395
32T 20 25 40 25 40 8 6% 5% WX '4| 5 10% ] % 13 440 | 520
324TS 8 6% A hxal 3%] 9 Vs 13 445 | 500
3267 25 30 50 30 50 8 6l4 & “wX | 5 10%]| ¥ 134 435 | 580
326TS 8 [T 6 wx | 3% 9 Yo 147 480 | 580
3647 30 40 40 9 7 5% % X %e 5% | 11U ]| % 1% 505 | 758
36475 60 60 3 7 5% Vexa| 3% | 9%| % 1%] 87| 740
3657 40 50 50 ] 7 6% % X %e| 5% | 11% | ¥ 13% ] 665 | 835
365TS 75 75 9 7 6l Yo xX 4| 3% | 9| ¥ i3 730 | 820
4047 50 60 60 10 8 [ B X%| 7 13% |__ % 2 830 | 1050
404TS 100 10 8 A Vax'al 4 10%| % 2% 870 | 1050
405T 60 75 75 10 8 A % X %l 7 13% | % 2141 930 | 1160
4057'S 125 100 10 8 6% Ve x4l 4 10% ]| % 2%] 950 | 1150
4447 75 100 100 1 9 7% % X e 8% | 16 % 24 1165 [ 1440
44475 150 125 11 9 7TH S x %igl 4% | 124 | 2% | 1050 | 1440
445T {100 125 125 11 g 8% 7a X Ae BY% | 16 Y8 24| 1370 | 1850
4457S 200 150() 11 g 8Y% % X el 4%l 12Ul % 2la] 1250 [ 1615
477 11 9 10 Yo X e B4 | 16 % 24| 1800 | 2260
44778 " 9 10 % X %e 4% 12% | % 24t 1800 | 2260

56 3] s [ 1% Ve XY 1| 4% | % 1

182 Ya % 1 1A Ve % 1 4% | 3% 2% s M Y 2 5 %s | 1 60 70
184 1t T2 2-3 W11 1wz 44| 3% 23 YexXad 2 |. 6 BT 1 70 80
213 1-1 2 3 5 1-1% 2 3 54| 4% 2% X% 2% 6% %e | 1 1051 125
215 2 3 5 7V 2 3 5 sl 44 3% vux Yl 2%t 6% e i 115 3 140
254U 3 5 7%l 10 3 5 7% 64| 5 4% %e X Yad 3% | B % | 14| 1801 210
256U 5 7% 1o 15 5 7% [ 10 64l 5 5 e X4 3| 8 % %4 210 § 245
284U 7% 10 i5 20 72 | 10 15 7 5% 4% % X e 4%| 9% B 1% 280 1 330
2850 10 20 25 10 20 7 51 5% Y Nd 4% 9% % 14l 325} 365
3240 15 25 15 25 8 6% B o x Wl S%| 10%1] % 1%| 380§ 480
3245 30 8 6% 5% Y XWd 3 8| % 1% 380 | 480
326U 15 20 30 15 20 30 E] [PA [5 v, x 4] SWi10% | ' 134 430 | 560
3265 40 8 6% 3 % X %d 3 8% \a 1% 430 [ 560
364U 20 25 40 20 25 40 g 7 5% AN AN 1% 525 | 720
364US 50 9 7 5% | 24| 18| 18%]| 1% Y, X el 34| 9% % 134 870 | 710
385U 25 30 25 30 9 7 % | M| 18%| 18%| 2% | %x4W%| 64| 12%] % 134 580 | 785
365US 50 60 50 g 7 6% | Zhe | 18%| 18%| 1% | Yexlal 3%| 9%| % 13 730 | 780
4040 30 40 0 40 1C 8 5% | Bhe| 20| 20%] 2% | e X %4 6% | 13% | % 24y 725 | 985
404U8 60 75 i0 a 6% | el 20| 20%] 2% FEESAR] 10%] % 24 860 | 1075
4050 40 50 40 50 10 8 6% | e | 20%| 207 2% | % x%d 6%]13%| % 2%4) B0 1§10
4050 75 100 60 10 8 6% | e[ 20W[ 20%| 2%} Y x| 4 W0l % 2] 970 [ 1165
4440 50 &0 50 60 1% g T We| 22%| 23%| 2%h| % x %[ 8%|16%]| % 2%t 985 [ 1315
44408 100 125 75 11 g T | e | 22| 23%| 2% | W x'al 4 1% | % 241 1175 }1356
445U 60 75 50 75 11 g 8% | e | 220 23%] 2% | % x| 8% {16% | % [ 24, 1135 ] 1550
44505 125 150 100 1 [ 8% | '3s| 22%| 23%] 2% e Xl 4 1% % 2141 1340 | 1620

i
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Gals. per Min. Theoretical Horsepower Required 1o Raise Water (at SO%EF) i
To Iifferent Heights

s f10] 15 20 [ 25 |[30 |[ 35 |[ 40 |[ 45 |[ 50 f 60 | 70 [ %0 |[ 0 |[200 |[125 |[ 150 |[ 175 || 200 |[ 250 |[ 300 [ 350 | 400

feet || feet || feet || feet || feet || feet || feet || feet || feet || feet | feet | feet || feet || feet || feet || feet || feel || feet || feet || feet || feet §f feet || feet
| 5 |lo.006]}0.013]j0.019][0.025][0.032]j0.038][0.044]j0.051][0.057][0.063][0.076][0.088}[0. 101]|0. 1 14][0. 1 26][0. 1 58][0. 190][6. 221 ][0.253] 0. 316[f0.379]f0.442][0.505]
| 10 [jo.o13]jo.o25]jo.038][0.051]l0.063/f0.076]l0.088]}0. 101][0. 1 14][0. 126{]0.152]|0. 177]}0.202][0.227][0.253][0.316][0.379}[0.442}j0.505]j0.632][0.758]j0.884][1.011]
| 15 0.019][0.038]|0.057][0.076]fo.095][0. 1 14]j0-133]{0.152][0. 171 [[e. 196fjo-227}f0.265] [0-303][0.341][0.379]0.474][0.568][0-663][0.758][0.947|[1.137][1.326][1. S 16]
20 lo.025]Jo.051][e.076][0. 101]fo-126}o. 1 52]f0.177]f0.202][0.227][0. 253][0.303][0.354][0.404]j0.455][0.505][0.632][0.758][0-884][1.011][1.263][1.516]}1. 768][2.021]
25 o.032]0.063][0.095][0.126][0.158Jo. 150][0.221]f0.253][0.284][0.3 1 6][0.379][0.442]Jo.505][0. 568]j0.632][0. 790][0.947]1 105][1.263][1.579][1.89s]j2. 211] 2. 526]
30 |o.038}{0.076]jo.114][0.152]j0.190}f0.227]{0.265]}0.303][0.341}j0.379l]0.455][0.531] j0.60sl{0.682][0.758][0.947][1.137][1. 326][1.5 16| [1.895][2.274]}2.653][3.032]

35 [l0.044][0.088]j0.133][0.177][o.221]f0.265][0.310][0.354]f0. 398][0.4421[0.531][0.619] 0. 707][0. 796 ][0.884][1. 1051 .3261[1. 5471[1. 768|[2.21 1 ][2.653][3.095[3.537]

|lo.051}jo-101]}0.152]|0.202]f0.253]{0.303][0.354]}0.404]10.455{l0. 505}[0.606] [0.707]{0.808]{0.910][1.011][1. 263][1.516][1. 7681[2.021][2. 526][3.032{[3 537][4. 042}

[fo.063]j0.126]l0. 190f[0.253][0.316]]0.379]f0.442[f0.505][0.568]0.632][0.758]j0.884] [1-011][1.137][1.263] [1.579][1.895|[2. 21 1][2.526[}3.158|[3. 790}]#.421][5.053]

[lo.076]10.152][0.227]|0.303[0.379]j0.455{0.531 |{0.606]i0.682][0. 758]0.910][1.061[1.213][1 364][1 516][1.895][2.274][2.653][3.032]{3.790]|4. 548]]5 305}[6.063]

Jlo.101j0.202][0.303][0.404][0.505]J0.608]i0.707[jo.808{0.910][1.01 1}{1.213|[1.415|[1.617|[1 819]2.021|[2.526][3.032]|3.537]}4.042][5.053]{6.063][7.074][8.084]

40
50
60
70 |0.088][0.177][0.265][0.354][0.442][0.531] 0.6 15]j0.707][0.796][0.884][1.061][1.238] [1.415][1. 592][1.768][2.211][2.653]|3.095]}3.537][4.421][5 305][6 1 90][7.074]
80
90

HORSE POWER REQUIRED FOR PUMPING

[l0.114]j0.227][0.341][0.455]|0.568][0.682]i0. 796 l0.9 10}]1.023][1.137}[1.364|[1.592| [1.819][2 046][2.274] 2. 842}[3.411][3.979]}4. 548]]5.684][6.821][7.958][5.095]

100 fo.126]j0.253][0.379][0.505]f0.632][0.758]{0.884[[1.011]]1.137]]1 263][1. 516][1. 768] [2.021][2.274][2.526][3. 158[3.790]|4.421][5.053{[¢.316][7.579][8.842][10.11]

125 |jo.158][0.316][0.474][0.632][0.790]|0.947|[1.105][1.263][1 421[1.579][1.895][2. 211] | 526][2. 842][3.158][3.948]}4.737|[5.527]/6.316|[7.895][.474][t 1.05][12.63]

150 jo.290]j0.379]jo.568][0.758][0.947}[1.137][1.326][1.516}{1.705][1.895][2.274][2.653][3.032][3. 411][3.790]|4.737]5.684[[6.632[7.579][0.474][11.37][13.26 |1 5. 1 ¢]

175 [lo.221]j0.442]j0.663[0.881}]1. 105]{1.326 11 .547][1.768]|1.990]j2.211|}2.653][3.005][3.537}{3.979||4.421]|5.527|6.632||7.737 |8.842{|1 1.05][13.26]|15.47 |1 7.68|

200 [lo.253][0.505]j0.758]|1.011}{1.263])]1.516||1.768][2.021]]2.274][2.526][3.032][3.537| [4.042] |4 548][5.053|[6.316][7.579][s.842]10. 1 2]12.63|15. 16|17 68][20.21]

[ 250 Jlo31e|j0.632]j0.947]|1.263][1-579][1.895][2. 21 1][2. 526]|2. 842}}3.158][3.790]|4.421}[5.053][5.684][6.316][7.895][0.474][1 1 .05{|12.63][15.79][18.95]]22.11 |[25.26]

[ 300 Jfo379]jo.758][1.137][1516][1.895[2.274]f2 653][3.032]f3.411][3. 790]{4 548][5.305][6.083]]6 82{[7.579][0.474[11.37][13 26[15.16][18.95][22.74][25 53][30.32]

350 |j0.442]j0.884]|1.326][1.768|2.211]|2.653][3.095[3.537}|3.979]|4.421|5.305 |6. 190| [7.074i}7.958][8.842| [11.05][13.26][15.47}}17.68]122. 11 ] |26 53][30.95][35.37]

|
[ 400 Jlo-505][1.011][1.516][2.021][2.526]f5.032]3.537]J4.042]fa.548][5.053]6.063 [7.074][8.084][0.055][10.11][12.63][15. 16|17 68][z0.21][25.26][30.32][35.37][40.42]
[ 500 [lo.632][1.263][1.895][2.526]|[3.158][3.790]f4 42 ][5 053][5.684|[6.316][7.579][8 B42|[10.11][11 37[[12.63][15 79[[18.95{[22. 1 1][25 261 [31.58][37.90][a4.21][50.53]

NOTE: FOR FLUIDS OTHER THAN WATER, AN APPROXIMATE VALUE CAN BE REACHED BY MULTIPLYING
THE VALUE IN THE TABLE BY THE SPECIFIC GRAVITY OF THE FLUID, IN PUMPING LUQUIDS WITH A VISCOSITY
MUCH HIGHER THAN THAT OF WATER, THE PUMP CAPACITY AND HEAD ARE OF COURSE REDUCED.






FULL-LOAD CURRENTS

NOTE: the following table contains approximate full-load currents for motors of various types,
speeds, and frequencies. Variations of (+10%o0r-10%) may be expected.

| Corrent - Full-Load (Amperes) |
Hp. otj @ect-current Motors ISingle-phasc |
Motor 17571 230 |[ss0 || 110 220

volt || volt || volt volt volt
L%

: L L a8 T 24 |
[% [es]as [ [ 7 | 35 I

% |1 65 | 33 |[ 14| 94 | 47
1 [ sa 42|17l 1 | 55 |
[1w|[125] 63 |26 152 | 76
[ 2 [ws1 |83 |[34] 20 || 10 }
[3 2 J[r2s][so| 28 | 14 ]
[ 5 140 [ws][s2] 46 | 23
[7% ] s8 [[287 ] 12 68 | 34 |
[0 ][ 75 [ 38 [16] 86 [ 43 ]
[1s [z ][ ss [ ] |
| 20 [ 140 || 74 ][ 30 | |
25 [ 185 || 92 | 38 | ]
30 |[ 220 |[ 110 |[ 45| [ ]
[0 204 | 146 I 61 | ]
[ 50 || 364 || 18 |/ 75 || |
L 60 [l 436 | 215 | o0 ] |
{75 |[s40 || 268 || 111 | |
[roo [l | 357 |[1as | [
125 | J[e3 s | [
Lol L Jf220] L
los L I [ |
[0l T 2] L






