


Product Selection

Heaters

Enter heaters as separate
item by listing Catalogue
number from tables,
Pages V5-T2-143 and
V5-T2-144, as required per

starter.

Relays

Type B Overload Relay

Panel Mounting

Accessories

Alarm Contact Kit Selection ®

NEMA Contactors and Starters

Thermal Type B Overload Relay

Panel Mounted

Starter Mounted

Replacement for

Type B Overload Relays

A200 Series

2.3

Replacement for Type A Overload Relays in
Manual Reset Mode (Three-Pole Only) ©®

Motor Full Ambient Comp. Non-Comp. Ambient Comp. Non-Comp. Ambient Comp. Non-Comp.

Load Amps Catalogue Number  Catalogue Number  Catalogue Number  Catalogue Number  Catalogue Number  Catalogue Number

Single-Pole (One NC Contact)

0.25-26.2 BA11JP BN11JP BA11A BN11A — —

26.3-45 BA21JP BN21JP BA21A BN21A — —

19-90 Use three-pole Use three-pole Use three-pole Use three-pole Use three-pole Use three-pole
design, wire three design, wire three design, wire three design, wire three design, wire three design, wire three
poles in series poles in series poles in series poles in series poles in series poles in series

19-135 Use three-pole Use three-pole Use three-pole Use three-pole Use three-pole Use three-pole

design, wire three
poles in series

design, wire three
poles in series

design, wire three
poles in series

design, wire three
poles in series

design, wire three
poles in series

design, wire three
poles in series

Three-Pole (One NC Contact)

0.25-26.2 BA13JP BN13JP BA13A® BN13A®@ BA13J BN13J
26.3-45 BA23JP BN23JP BA23A BN23A BA23J BN23J
19-90 BA33P BN33P BA33A BN33A BA33A BN33A
19-135 BA43P BN43P BA43A BN43A BA43A BN43A

Type B Overload Relay Size Catalogue Number
1,2 B3NO-2

3,4 B3NO0-4

Notes

@ Includes contactor mounting bracket, overload relay and connection straps to contactor.
@ For replacement on B200 size 00, 0, 1 use BA23A instead of BA13A and use BN23A instead

of BN13A.
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2 3 NEMA Contactors and Starters

A200 Series

Technical Data

Control Contact Ratings—NEMA B600 NO and
NC Control Contact Rating

AC Volts Make Break
24-120 30A 3A
120-600 3600 VA 360 VA
Dimensions

Approximate Dimensions in Inches (mm)

Not to be used for construction purposes unless approved.

Thermal Type B Overload Relays

Sizes 1 and 2—Three-Pole, Panel Mounted Sizes 3 and 4—Three-Pole, Panel Mounted
0.2 (5.1) Dia. 0.28 (7.1) Dia.
6 Mtg. Slots 3 Mtg. Slots
an (55.4) 0.25
4.3 C . (6.4)
Y Y ¥
T o] [e] [® T
2.81 3.14 3.38 3.88
(203) (71.4) (79.8) A (85.9) (98.6)
1
b | i ol [el{[e
I | S U ———————
Ig ‘<|—>|—1.3s (35.1)
1.98 0.94 (23.9)
4—(5-0.3)» 1.34 (34.0) 1.75 (44.5)
0.41 (10.4)
> ) > I<_0.53 ((1)1.497)_,| ~ > |<-0.47(11.9)

11l

|1:| (13.5) . ]7
T i
U B i
1

-_\Il-r

Dimensions

Relay Size A B C D

3 3.13(79.5) 4.06(103.1) 044(11.2) 0.31(7.9)

4 3.38(85.9) 4.38(111.3) 0.31(7.9) 0.19(4.8)

Note

® Alarm contact available as factory modification of field mountable. For factory modification,
add suffix B.

V5-T2-136 Volume 5—Power Control Products CA033001EN—January 2017 www.eatoncanada.ca



NEMA Contactors and Starters

2.3

A200 Series

Thermal Type A, Class 20, Auto/Manual Reset

Thermal Type A, Class 20, Auto/Manual Reset

Application Description Features

The Type A overload relay is * Field selectable manua
designed to protect industrial auto reset

motors against overload e Alarm contract factory
conditions. Using modern available

block type, bimetallic design,
this relay will provide Class
20 operation in either single- * Inverse time delay trip

or three-phase applications. ¢ Adjustable trip rating £1

e Colour coded reset rod

¢ Compensated (gray)

* Non-compensated (r

e Class 20—600V design

Volume 5—Power Control Products CA033001EN—January 2017 www.eatoncanada.ca

Contents
Description

Contactors—Non-Reversing and Reversing . . . . . .
Starters—Non-Reversing and Reversing
Relays—Thermal and Fast Trip
Thermal Type B, Class 20, Manual Reset. ... .. ..

Page
V5-T2-105
V5-T2-111
V5-T2-132
V5-T2-134

Thermal Type A, Class 20, Auto/Manual Reset

Product Selection

I/ Operation
The Type A overload relay is
a bimetallic actuated device.
The bimetal elements are
operated by precisely
calibrated heaters. The
heater elements are

5% connected either directly in

: the circuit to be measured, or
through current transformers

ed) on applications NEMA Size 5

and larger.

As the bimetals are heated
by motor current flow, a
deflection force is produced.
Upon a sustained level of
abnormal current flow, the
deflection becomes great
enough to open the snap-
action output contact.

Technical Data and Specifications . .. ........
Dimensions.............
Type FT Fast Trip, Class 10 . . . .
Heater Selection. .. .........

V5-T2-138
V5-T2-138
V5-T2-139
V5-T2-140
V5-T2-143

Automatic Reset

The Type A overload relay can
be supplied as an option on all
A200 starters to provide
automatic reset operation.
The overload relay is always
shipped in the non-automatic
mode. To set up auto
operation, reposition the
reset rod by loosening and re-
tightening a hold-down clamp
at the base of overload relay.
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2 3 NEMA Contactors and Starters

A200 Series

Product Selection

Heaters

Enter heaters as separate
item by listing Catalogue
number from tables,
Pages V5-T2-143 and
V5-T2-144, as required per
starter.

Relays

Type A Overload Relay Thermal Type A Overload Relay ®

Single-Pole Panel Panel Mounted
Mounting

Motor Full Ambient Comp. Non-Comp.
Load Amps Catalogue Number  Catalogue Number

Starter Replacement
Ambient Comp.
Catalogue Number

Non-Comp.
Catalogue Number

Single-Pole (One NC Contact)

0.25-26.2 AA11P AN11P AAT1A AN11A
26.3-45 AA21P AN21P AA21A AN21A
19-90 AA31P AN31P AA31A AN31A
19-135 AA41P AN41P AAJ1A AN41A
Three-Pole (One NC Contact)
0.25-26.2 AA13P @ AN13P @ AA13A®@ AN13A®@
26.3-45 AA23P @ AN23P @ AA23A @ AN23A @
19-90 AA33P @ AN33P @ AA33A @ AN33A @
19-135 AA43P @ AN43P @ AA43A @ AN43A @
Technical Data and Specifications
Control Contact Ratings
AC Normally Closed Normally Open
Volts Make Break Make Break
Three-Pole Control Contact Ratings
24-120 20A 2A 0.5A 0.5A
120-600 2400 VA 240 VA 600 VA 60 VA
Single-Pole Control Contact Ratings
24-120 30A 3A 10A 1A
120-600 3600 VA 360 VA 1200 VA 120 VA

Notes

® For alarm contact (Form C), add Suffix B. Available only as factory modification on Type A relay.

@ Three-pole Type B overload relay is a suitable alternative to a three-pole Type A overload relay in
manual reset mode. For example, BA13JP for AA13P, BN23J for AN23A, and so on. (See Page V5-T2-135.)
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Dimensions

Approximate Dimensions in Inches (mm)

Not to be used for construction purposes unless approved.

NEMA Contactors and Starters
A200 Series

2.3

Type A
Single-Pole (Sizes 4 Shown) Three-Pole (Size 4 Shown)
C N D—> E
o gl A l
— C
gililis
] A L)L) L e
In(-iri"ci:gtor R ¥
o KDia. A Common| = ] I} -IJI-“_'_/ R
2 Mtg. Terminal J\ A
Holes N—>]
B> :T Q<P J Dia.—3 Mtg. Slots
! @ @l b e TP
Supplied)
é__-» S F | _JF NCTerminal L:LEJ« _>|H|<_
H> = [
D
B
Dimensions Dimensions
Relay Size Relay Size
Dimension 1 2 3 4 Dimension 1 2 3 4
A 2.72(69.1) 3.48(88.4) 4.19(106.4) 45(114.3) A 2.38(60.5) 2.44(62.0) 3.13(79.5) 3.38(85.9)
B 0.94(23.9) 0.67(17.0) 0.25(6.4) 0.38(9.7) B 3.13(79.5) 3.17(80.5) 4.06(103.1) 4.38(111.3)
C 2.75(69.9) 3.5(88.9) 3.53(89.7) 3.78(96.0) C 0.36(9.1) 0.33(8.4) 0.44(11.2) 0.31(7.9)
D 3.25(82.6) 3.25(82.6) 4.13(104.9) 4.13(104.9) D 1.66 (42.2) 1.66 (42.2) 2.22(56.4) 2.22(56.4)
E 2.63(66.8) 2.63(66.8) 3.38(85.9) 3.38(85.9) E 0.17 (4.3) 0.17(4.3) 0.25(6.4) 0.25(6.4)
F 1.34(34.0) 1.34(34.0) 2.19(55.6) 2.19(55.6) F 2.81(71.4) 2.81(71.4) 3.38(85.9) 3.38(85.9)
G 0.25(6.4) 0.25(6.4) 0.28(7.1) 0.28(7.1) G 3.08(78.2) 3.08(78.2) 3.88(98.6) 3.88(98.6)
H 0.31(7.9) 0.31(7.9) 0.38(9.7) 0.38(9.7) H 0.47(11.9) 0.47(11.9) 0.47(11.9) 0.47(11.9)
J 0.06(1.5) 0.06 (1.5) 0.06 (1.5) 0.06 (1.5) J 0.20(5.1) 0.20(5.1) 0.28(7.1) 0.28(7.1)
K 0.22(5.6) 0.22 (5.6) 0.27(6.8) 0.27(6.8) K 0.28(7.1) 0.28(7.1) 0.47(11.9) 0.47(11.9)
L 1.34(34.0) 1.34(34.0) 1.69(42.9) 1.69(42.9) L 4.00(101.6) 4.00(101.6) 5.28(134.1) 5.28(134.1)
M 0.66 (16.8) 0.66 (16.8) 0.88(22.4) 0.88(22.4) M 3.31(84.1) 3.31(84.1) 4.44(112.8) 4.44(112.8)
N 0.16(4.1) 0.16 (4.1) 0.27(6.8) 0.27(6.8) N 1.80(45.7) 1.80(45.7) 2.77(70.4) 2.77(70.4)
P 0.22(5.6) 0.22(5.6) 0.34(8.6) 0.34(8.6) P 1.89(48.0) 1.89 (48.0) 1.75 (44.5) 1.75 (44.5)
Q 0.06 (1.5) 0.06 (1.5) 0.69(17.5) 0.69(17.5) Q 1.00(25.4) 1.00(25.4) 1.34(34.0) 1.34(34.0)
R 4.00(101.6) 4.00(101.6) 5.19(131.8) 5.19(131.8) R — — 1.03(26.2) 1.03(26.2)
S 0.47(11.9) 0.47(11.9) 0.59(15.0) 0.59(15.0)
T 1.11(28.2) 1.11(28.2) 0.69(17.5) 0.69(17.5)
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NEMA Contactors and Starters
A200 Series

2.3

Type FT Fast Trip, Class 10 Contents
Description Page
Contactors—Non-Reversing and Reversing. . . . . . V5-T2-105
Starters—Non-Reversing and Reversing . . ... ... V5-T2-111
Relays—Thermaland Fast Trip. . . ............. V5-T2-132
Thermal Type B, Class 20, Manual Reset. .. ... .. V5-T2-134
Thermal Type A, Class 20, Auto/Manual Reset ...  V5-T2-137
Type FT Fast Trip, Class 10
Product Selection . ......... ... .. .. ..., V5-T2-141
Technical Data and Specifications. . ......... V5-T2-141
Dimensions. ......... . .. . oo V5-T2-142
Heater Selection ........ ... ... ... ... ...... V5-T2-143

Type FT Fast Trip, Class 10

Application Description

The Type FT overload relay is
designed to protect special
purpose motors having
restricted thermal and locked

Operation

The Type FT overload relay is
a bimetallic actuated device.
The bimetal elements are
operated directly from line

Features

e Class 10—600V design

¢ Inverse time delay trip

e Colour coded reset rod—

rotor capabilities. Using current, thus separate green
modern block type, bimetallic calibrating heater elements * Alarm contact factory
design, this relay will provide are not utilized. The overload available
Class 10 operation in single- relay may be wired directly in * Field selectable manual/
or three-phase applications. the motor circuit, or through- auto reset
current transformers on  Adjustable trip rating
applications larger than 150A. +20%
As the bimetals are heated by * Ambient compensation
included

V5-T2-140

motor current flow, a
deflection force is produced.
Upon a sustained level of
abnormal current flow, the
deflection becomes great
enough to open the snap
action output contact.
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NEMA Contactors and Starters 2 3

A200 Series

Product Selection

Type FT Single-Pole Type FT Single-Pole (One NC Contact); Three-Phase (Three NC Contacts in Series) ®

Panel Mounted Starter Replacement
Single-Pole Three-Pole Single-Pole

Motor Full Load Catalogue
Amperes Catalogue Numb Catalogue Number NEMA Size Number
0.76-1.1 FT11P-1.1 FT13P-1.1 — FT11A-1.1
1.1-1.6 FT11P-1.6 FT13P-1.6 — FT11A-1.6
16-2.4 FT11P-2.4 FT13P-2.4 0,1 FT11A-2.4
24-36 FT11P-3.6 FT13P-3.6 0,1 FT11A-3.6
36-5.4 FT11P-5.4 FT13P-5.4 0,1 FT11A-5.4
54-8.0 FT11P-8.0 FT13P-8 0,1 FT11A-8
8.0-12 FT11P-12 FT13P-12 0,1 FT11A-12
12-18 FT11P-18 FT13P-18 1 FT11A-18
16-24 — FT13P-24 —
22-32 FT11P-32 FT13P-32 0.1 FT11A-32
24-36 FT21P-36 FT23P-36 2 FT21A-36
36-54 FT21P-54 FT23P-54 12 FT21A-54
22-32 FT31P-32 FT33P-32 3 FT31A-32
32-48 FT31P-48 FT33P-48 3 FT31A-48
48-72 FT31P-72 FT33P-72 3 FT31A-72
72-110 FT41P-110 FT43P-110 4 FT41A-110
100-150 FT41P-150 FT43P-150 4 FT41A-150

Technical Data and Specifications

Control Contact Ratings

Normally Closed Normally Open

AC Volts Make Break Make Break

24-120 30A 3A 10A 1A

120-600 3600 VA 360 VA 1200 VA 120 VA

Note
@ Single-pole (INO-NC contact): add suffix B. Three-pole (3NO-NC contacts): add suffix B. Example: FT13PB-12.
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2.3

A200 Series

Dimensions
Approximate Dimensions in Inches (mm)

NEMA Contactors and Starters

Not to be used for construction purposes unless approved.

Type FT Overload Relays

Three-Pole, Size 1

<—3.28 (83.3)

3.25
2.8
(82.6) 57

0.19

0.50 J—J
(4.8) (12.7)—

1.00 (25.4)—

Three-Pole, Size 2

0.11

(2.8)_» «——3.28 (83.3)

1.64
~"(41.7)

3.61
(91.

0.06
(1.5)  0.50 (12.7)—

1.00 (25.4)—

0.19
(4.8)

Three-Pole, Sizes 3, 4

0.16 (4.1) > 4.41 (112)

0.48
"(12.2)

2.20
~(55.9) |

0.88 (22.4)

Dimensions

<—4.49 (114) Hand Reset Pos. —
l<—4.38 (111.3) Auto Reset Pos. >

2.72
(69.1)

0.63
(16.0)

0.38
(9.7)

4.49 (114) Hand Reset Pos. -
4.38 (111.3) Auto Reset Pos. >

3.48
| (88.4)

0.06
~(1.5)

l«—3.28 (83.3)—>I

<— 5.63 (143) Hand Reset Pos.—>
l«— 5.52 (140.2) Auto Reset Pos.—>|

A

—3.31 (84.1) —>

—)I

TasTles |

—|§= L—2.81 (71.4)

O

0.28 (7.1)

Relay Size A B C D E

3 425(108.0) 053(13.5)  291(739)  0.09(2.3) 0.06(1.5)

4 450(1143) 059(15.0)  3.03(77.00  0.22(5.6) 0.19(4.8)
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Heater Selection

NEMA Contactors and Starters

General Information on Heater Coil Selection

For maximum motor
protection and compliance
with Article 430-32 of the
National Electrical Code,
select heater coils from the
tables in this section on the
basis of motor nameplate
full load current.

When the full load current is
unknown, selection may be
made on the basis of average
full load currents as shown on
Pages V5-T2-156 and
V5-T2-157. Caution—The
average ratings could be
high or low for a specific

motor and therefore
selection on this basis
always involves risk. For
fully reliable motor
protection, select heater
coils on the basis of full
load current rating as
shown on the motor
nameplate.

Heater coils are rated to
protect 40°C rise motors, and
open and drip-proof motors
having a service factor of
1.15 where the motor and
the controller are at the same
ambient temperature.

Type A and B Overload Relays, Sizes 3 and 4

Ambient Compensated
Enclosed Starters

Non-Compensating
Enclosed Starters

Heater (One Heater
per Catalogue

Size All Applications Number)
Starter Full Load Current of Motor Amps Catalogue Number
12.8-14.1 11.9-13.0 FH68
14.2-15.5 13.1-14.3 FH69
15.6-17.1 14.4-15.9 FH70
17.2-189 16.0-17.4 FHT1
19.0-20.8 17.5-19.1 FH72
o o 209-229 19.2-21.1 FH73
§ g 23.0-25.2 21.2-232 FH74
‘Z’ g 25.3-27.8 23.3-25.6 FH75
8 8 279306 25.7-28.1 FH76
n
E |§ 30.7-33.5 28.2-30.8 FH77
33.6-37.5 30.9-34.5 FH78
37.6-415 34.6-38.2 FH79
41.6-56.3 38.3-42.6 FH80
46.4-50 42.7-46 FH81
51-55 47-51 FH82
5661 52-56 FH83
62-66 57-61 FH84
67-73 62-67 FH85
74-78 68-72 FH86
79-84 73-77 FH87
Y 8592 78-84 FH88
93-101 | sl FH89
102-110 92-99 FH90
11122 100-110 FH91
123-129 111-122 FH92
130-133 123-128 FHI3
| ] — 129-133 FH94

Volume 5—Power Control Products CA033001EN—January 2017 www.eatoncanada.ca

2.3

A200 Series

For other conditions:

1. For50°C, 55°C, 75°C rise
motors and enclosed
motors having a
service factor of 1.0,
select one
size smaller coil.

2. Ambient temperature of
controller lower than
motor by 26°C (47°F),
use one size smaller coil.

3. Ambient temperature of
controller higher than
motor by 26°C (47°F),
use one size larger coil.

Ultimate tripping current of
heater coils is approximately
1.25 times the minimum
current rating listed in the
tables.

Type A and B Overload Relays, Sizes 5 and 6 ®

Compensated Overload Relay
Open Starter
Full Load Current of Motor (Amps)

Enclosed Starter

Heater (One Heater per
Catalogue Number)
Catalogue Number

Size 5 (with 300/5 Current Transformers)

— — FH23
118-129 118-129 FH24
130-141 130-141 FH25
142-155 142-155 FH26
156-170 156-170 FH27
171187 171187 FH28
188-205 188-205 FH29
206-224 206-224 FH30
225-244 225-244 FH31
245-263 245-263 FH32
264-292 264-292 FH33
293-300 — FH34
Size 6 (with 600/5 Current Transformers)

— — FH23
236-259 236-259 FH24
260-283 260-283 FH25
284-310 284-310 FH26
311-340 311-340 FH27
341-374 341-374 FH28
375-411 375-411 FH29
412-448 412-448 FH30
449-489 449-489 FH31
490-527 490-527 FH32
528-585 528-540 FH33
586-600 — FH34
Note

@ Size 7 and larger—adbvise full load current.
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2.3

NEMA Contactors and Starters

A200 Series

Type A and B Overload Relays, Sizes 0, 1 and 2

Non-Compensated Open Starters and

Non-Compensating
Enclosed Starters

Ambient Comp. Open and Enclosed Starters Heater (One Heater Heater
Size Block Type Overload Single-Pole Type per Catalogue Number) Block Type Overload Single-Pole Type Catalogue
Starter sing Three Heaters Overload Catalogue Number Using Three Heaters Overload Number
Full Load Current of Motor (Amps)

A A A 025027 0.29-0.31 FHO3 0.24-0.25 0.28-0.30 FHO3
0.28-0.31 0.32-0.35 FHO4 0.26-0.28 0.31-0.34 FHO4
0.32-0.34 0.36-0.39 FHO05 0.29-0.31 0.35-0.37 FHO5
0.35-0.38 0.40-0.43 FHO6 0.32-0.35 0.38-0.42 FHO6
0.39-0.42 0.44-0.48 FHO7 0.36-0.39 0.43-0.47 FHO7
0.43-0.46 0.49-.053 FHO8 0.40-0.43 0.48-0.52 FHO8
0.47-0.50 0.54-0.58 FHO09 0.44-0.47 0.53-0.56 FHO09
0.51-0.55 0.59-0.64 FH10 0.48-0.51 0.57-0.63 FH10
0.56-0.62 0.65-0.71 FH11 0.52-0.57 0.64-0.70 FH11
0.63-0.68 0.72-0.79 FH12 0.58-0.63 0.71-0.77 FH12
0.69-0.75 0.80-0.87 FH13 0.64-0.70 0.78-0.85 FH13
0.76-0.83 0.88-0.96 FH14 0.71-0.77 0.86-0.94 FH14
0.84-0.91 0.97-1.06 FH15 0.78-0.85 0.95-1.03 FH15
0.92-1.00 1.07-1.16 FH16 0.86-0.93 1.04-1.13 FH16
1.01-1.11 1.17-1.28 FH17 0.94-1.03 1.14-1.25 FH17
1.12-1.22 1.29-1.41 FH18 1.04-1.13 1.26-1.38 FH18

- 1.23-1.34 1.42-1.55 FH19 1.14-1.25 1.39-1.52 FH19
g 1.35-1.47 1.56-1.71 FH20 1.26-1.37 1.53-1.67 FH20
@ g 1.48-1.62 1.72-1.87 FH21 1.38-1.51 1.68-1.83 FH21
g o 163-1.78 1.88-2.06 FH22 1.52-1.65 1.84-2.01 FH22
g § 1.79-1.95 2.07-2.26 FH23 1.66-1.81 2.02-2.21 FH23

g : 5 1.96-2.15 2.27-2.48 FH24 1.82-1.99 2.22-2.43 FH24

g % L 216-2.35 2.49-2.72 FH25 2.00-2.19 2.44-2.66 FH25

& 5 2.36-2.58 2.73-2.99 FH26 2.20-2.39 2.67-2.92 FH26

T, w 2.59-2.83 3.00-3.28 FH27 2.40-2.63 2.93-3.21 FH27

% 2.84-3.11 3.29-3.60 FH28 2.64-2.89 3.22-3.53 FH28

u‘c:’ 3.12-3.42 3.61-3.95 FH29 2.90-3.17 3.54-3.87 FH29
3.43-3.73 3.96-4.31 FH30 3.18-3.47 3.88-4.22 FH30
3.74-4.07 4.32-4.71 FH31 3.48-3.79 4.23-461 FH31
4.08-4.39 4.72-514 FH32 3.80-4.11 4.62-49 FH32
4.40-4.87 5.15-5.6 FH33 4.12-4.55 50-5.5 FH33
488-5.3 5.7-6.2 FH34 456-5.0 56-6.0 FH34
54-59 6.3-6.8 FH35 51-55 6.1-6.6 FH35
6.0-6.4 6.9-7.5 FH36 56-5.9 6.7-7.3 FH36
6.5-7.1 7.6-8.2 FH37 6.0-6.6 74-8.0 FH37
7.2-78 8.3-9.0 FH38 6.7-7.2 8.1-87 FH38
7.9-85 9.1-99 FH39 7.3-79 8.8-9.7 FH39
8.6-9.4 10.0-10.8 FH40 8.0-8.7 9.8-10.5 FH40
9.5-10.3 10.9-11.9 FH&1 8.8-9.5 10.6-11.7 FH&1
10.4-113 12.0-13.1 FH42 9.6-10.5 11.8-12.7 FH42
11.4-12.4 13.2-14.3 FH43 10.6-11.5 12.8-14.0 FH43
12.5-135 14.4-15.7 FH44 11.6-12.6 14.1-15.3 FH44
13.6-14.9 15.8-17.2 FH45 12.7-13.8 15.4-16.6 FH45
15.0-16.3 17.3-18.0 FHAG 13.9-15.1 16.7-18.3 T —

Y 164-180 19.0-208 FH47 15.2-16.7 18.4-20.0 FH47
18.1-19.8 20.9-22.9 FH48 16.8-18.3 20.1-21.9 FH48
19.9-21.7 23.0-25.2 FH49 18.4-20.2 22.0-239 FH49
21.8-239 25.3-27.6 FH50 20.3-22.2 24.0-26.2 FH50
24.0-26.2 I 03 | [H] 223243 26.3-26.8 FH51
26.3-28.7 30.4-33.3 FH52 § 24.4-266 28.9-314 FH52
28.8-314 33.4-36.4 FH53 26.7-29.1 31.5-345 FH53
31.5-345 36.5-39.9 FH54 29.2-32.0 34.6-37.9 FH54
34.6-379 40.0-43.9 FH55 32.1-35.2 3.80-41.9 FH55
38.0-415 FH56 35.3-385 42.0-45.0 FH56

Y 41.6-45.0 FH57 38.6-42.3 IFH57
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NEMA Contactors and Starters 2 4

Solenoids—Alternating Current

Solenoids—Alternating Current Contents
Description Page
Solenoids—Alternating Current n
Product Selection .. ......... ... .. ... ... V5-T2-146
Dimensions .. .......... .. ... . ... V5-T2-147

Product Description Features

Solenoids from Eaton’s ¢ Plunger and frame are

Electrical Sector are used for machined to ensure

a wide variety of applications quiet operation

where straight line motion is e Push- and pull-type

to be obtained automatically operation

or at a remote point. e With and without
terminal box

e Plunger provided with
connecting pin

e Size C and D solenoids
are provided with special
bearing to minimize
wear in clevis under
severe service
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NEMA Contactors and Starters

Solenoids—Alternating Current

Product Selection

When Ordering Specify
n » Catalogue number

10370

V5-T2-146

AC Solenoids—60 Hz, Continuous Duty
Operating Data ®

Mag.]netic Forcfe .in Lbs i 3 . i Current ‘(’2\1’:1':;::: Box ‘(Ii‘:)i:lttlluit Box
Horizontal Position ~ With Gravity Against Gravity  pax. FloorMtg.  Wall Mtg. Mtg. @
At100%  At85%  At100% At85% At100% At85% Stroke in Catalog Catalog Catalog
Size Volt. Voltage Voltage Voltage Voltage Voltage Voltage Inches(mm) Inrush Sealed Number Number Number
60 Hertz Pull Type
A 10 072 0.50 0.90 0.68 0.55 0.33 1(25.4) 1.83 0.34 — 10370H1 10370H610
220 072 0.50 0.90 0.68 0.55 0.33 1(25.4) 0.92 0.17 — 10370H2 10370H611
440 072 0.50 0.90 0.68 0.55 0.33 1(25.4) 0.45 0.08 — 10370H3 10370H612
B 10 42 3 45 33 39 2.7 1(25.4) 54 0.87 10370H57 10370H694  10370H69
220 42 3 45 33 39 2.7 1(25.4) 26 0.42 10370H58 10370H696 10370H70
440 42 3 45 33 39 2.7 1(25.4) 1.29 0.20 10370H59 10370H697 10370H71
C 110 7 5.25 8 6.25 6 4.25 1.25(31.8) 10.4 1.07 10370H244 — 10370H256
20 7 5.25 8 6.25 6 4.25 1.25(31.8) 5.2 0.52 10370H245 — 10370H257
40 7 5.25 8 6.25 6 4.25 1.25(31.8) 25 0.26 10370H246 — 10370H258
D 10 124 10 13.65 1125 1115 8.75 1.25(31.8) 18 1.58 10370H356  10370H814  10370H368
220 124 10 13.65 1125 1115 8.75 1.25(31.8) 9.3 0.81 10370H357  10370H816  10370H369
440 124 10 13.65 1125 1115 8.75 1.25(31.8) 44 0.40 10370H358  10370H817  10370H370
60 Hertz Push Type
A 110 072 0.50 0.90 0.68 0.55 0.33 1(25.4) 1.83 0.34 — 10370H13 10370H25
220 072 0.50 0.90 0.68 0.55 0.33 1(25.4) 0.92 0.17 — 10370H14®  10370H26
440 072 0.50 0.90 0.68 0.55 0.33 1(25.4) 0.45 0.08 — 10370H15 10370H27
B 110 42 3 45 33 39 2.7 1(25.4) 5.4 0.87 10370H81 10370H708 10370H93
220 42 3 45 33 39 2.7 1(25.4) 26 0.42 10370H82 10370H710 10370H94
440 42 3 45 33 39 2.7 1(25.4) 1.29 0.20 10370H83 10370H711 10370H95
C 10 7 5.25 8 6.25 6 4.25 1.25(31.8) 10.4 1.07 10370H268 — 10370H280
20 7 5.25 8 6.25 6 4.25 1.25(31.8) 5.2 0.52 — 10370H774  10370H281
40 7 5.25 8 6.25 6 4.25 1.25(31.8) 25 0.26 — 10370H775  10370H282
D 110 124 10 13.65 11.25 1115 8.75 1.25(31.8) 18 1.58 10370H380  10370H828 © 10370H392
220 124 10 13.65 1125 1115 8.75 1.25(31.8) 9.3 0.81 10370H381  10370H830© 10370H393
440 124 10 13.65 11.25 11.15 8.75 1.25(31.8) 44 0.40 10370H382  10370H831® 10370H394

Notes

® Mounting of solenoids “with conduit box"—Size A are for wall mounting—Size B, C and D are for floor mounting.
® Recommended selection of solenoids on basis of 85% voltage values.
® Part numbers are now obsolete.
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NEMA Contactors and Starters 2 4

Solenoids—Alternating Current

Dimensions
Approximate Dimensions in Inches (mm)

AC Solenoids
Wall Mounted Floor Mounted
I Y S _[
o G-_T
E B B

ot e I

le— A —> l«<—C

Dimensions and Shipping Weights

Push Type Mounting Shipping Pull Type Mounting Shipping
Wide High Deep Weight Wide High Deep Weight
Size A B® C D E Lbs (kg) A B® C D E Lbs (kg)
Wall Mounted
A 2.38(60.5) 363(92.2) 2.25(57.2) 1.13(28.7)  1.63(414)  2.0(09) 2.38(60.5) 2.63(66.8) 2.25(57.2) 1.13(28.7)  163(41.4)  2.0(09)
B 2.63(66.8) 4.88(124.0)  3.00(76.2) 2.00(50.8)  2.13(54.1)  25(1.1) 2.63(66.8) 3.63(92.2) 3.00(76.2) 2.00(50.8) 2.13(54.1)  2.5(1.1)
C 3.00(76.2) 6.13(155.7)  4.13(1049)  2.38(60.5)  3.13(79.5)  5.0(2.3) 3.00(76.2) 4.88(124.0) 413(1049)  2.38(60.5) 3.13(79.5)  5.0(2.3)
D 4.00(101.6) 6.13(185.7)  4.13(1049)  275(69.9)  3.13(795)  7.0(3.2) 400(101.6)  4.88(124.0)  4.13(1049) 275(69.9) 3.13(79.5) 7.0(3.2)
Floor Mounted
B 3.13(78.5) 488(124.0)  3.00(76.2) 150(38.1)  225(57.2)  25(1.1) 3.13(79.5) 3.88(98.6) 3.00(76.2) 150(38.1)  225(572) 25(1.1)
C 3.50(88.9) 6.13(155.7)  3.75(95.3) 1.75(445)  3.13(795)  5.0(2.3) 3.50(88.9) 488(124.0)  3.75(95.3) 1.75(445)  313(795)  5.0(2.3)
D 3.88(98.6) 6.13(155.7)  3.75(95.3) 225(57.2)  313(795)  7.0(3.2) 3.88(98.6) 4.88(124.0)  3.75(953) 2.25(57.2)  3.13(795) 7.0(32)

Note
® In sealed state.
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2.5

Shoe Brakes—AC and DC Magnetic

Shoe Brakes—AC and DC, 511 Series

Product Description

Type S Brakes from

Eaton’s Electrical Sector

are electrically released and
spring applied providing
"fail-safe” operation. The
retarding torque developed
is directly proportional to the
spring pressure.

V5-T2-148

Application Description
e Conveyors

e Machine tools

* Printing presses

e Small cranes

e Overhead doors

e Dumb waiters

e Vacuum molding machines
e Carnival rides

NEMA Contactors and Starters

Contents
Description

Page

Shoe Brakes—AC and DC Magnetic

Product Selection ... ... ...
Dimensions .............

Features

The brake wheel is of
relatively large size in relation
to the torque developed by
the brake. This permits use of
a larger brake shoe lining and
lower shoe pressures. Low
shoe pressure, equally
distributed over a large lining
area, results in even wear of
the friction surfaces and even
braking torque. The oversize
wheel type construction also
permits use of a smaller
operating solenoid that
requires less current for a
given torque rating.

Volume 5—Power Control Products CA033001EN—January 2017 www.eatoncanada.ca
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DC Brakes

Standard DC brakes are
equipped with shunt coils.
The magnet coil circuit on
DC brakes consists of two
separate windings and a
protective switch.

Mounting

Type S brakes are designed
and recommended for use
and mounting only in the
horizontal position. Side or
vertical mountings are not
recommended because the
solenoid loading is altered,
resulting in accelerated wear
and premature coil failure.



NEMA Contactors and Starters 2 5

Shoe Brakes—AC and DC Magnetic

Product Selection

When Ordering Specify
e Brake
e Catalogue number plus
suffix number for coil
e Example: 511H1193-41
* Wheel
* Catalogue number plus

suffix number for
bore size

* Example: 511H1150-3

Size S-4 Brake Type S Brakes—Floor Mounting
and Wheel Torque—Ib-ft AC DC
t Base For Type S4, $5-1/2, 7, $10 Base
Brake Catalogue Coil Volts Coil Catalogue Coil Coil
Continuous Intermittent ©® Size Number @® and Hertz Suffix @ Number @® Voltage Suffix @
3 3 S4 511H1194 120V 60 Hz -39 511H955 120 Vdc -97
208V 60 Hz -45 Camere  240Vdc -98
10 10 S-4 511H1193 240V 60 Hz 40 511H956
— 15 S-4 511H1192 480V 60 Hz -a 511H957
600V 60 Hz -58
2 yid $51/2  511H992 110V 50 Hz 5 511H994
— 35 $5-1/2  511H993 220V'50 Hz -6 511H995
380V 50 Hz -1
50 50 S-7 511H970 440V 50 Hz -8 511H975
— 75 s7 511H971 SBOVE0H D 511H976
85 85 S7 511H1195 511H1197
— 110 S7 511H1196 511H1198
Notes
® Intermittent duty indicates that the coil can be placed across the line continuously for one hour maximum without excessive heating. It is equivalent to 1/2 time ON
and 1/2 time OFF.

@ Add suffix number for coil voltage to base Catalogue number.
® Does not include wheel.

Volume 5—Power Control Products CA033001EN—January 2017 www.eatoncanada.ca V5-T2-149



2 5 NEMA Contactors and Starters

Shoe Brakes—AC and DC Magnetic

Brake Selection

The method most generally used to determine required Brake Wheels
braking torgue is to calculate the full load motor torque by

the following formula:

Straight  Tapered
Bore ® Bore @

T = 5252 x hp :iI::?r: glt::le in gllfr):in ::?:. in g:ts;gue g:ts:lf;ue
rpm Inch Inches (mm) Inches (mm) Inches (mm) WK2 Number Number

T = Fullload motor torque in lo-ft 40 050(127)  1.38(35.1)  050(127) 006 511H1150 511H1151

hp = Motor horsepower 55 075(19.1)  200(508)  075(19.1) 026 511H1160 511H1161

rom = Speed of shaft on which brake wheel is mounted 7.0 1.00(25.4) 2.25(57.2) 0.75(19.1) 077  511H1170 511H1INM

The torque rating of the brake selected should be at least equal

to the full load motor torque for the duty considered.

Brake Wheel Suffix Numbers

Bore Size Suffix Number—Add to Base Catalogue Number

Bore @ in Inches (mm) Keyway in Inches Suffix Number Bore @ in Inches (mm) Keyway in Inches (mm) Suffix Number

Standard Bore Sizes

Pilot bore None -1 1.625(41.28) 3/38x3/16 -9

0.625(15.88) 3/16x3/32 -2 1.875(47.63) 1/2x1/4 -10

0.750(19.05) 3/16x 3/32 -3 2.125(53.98) 1/2x1/4 -1

0.875(22.23) 3/16x3/32 -4 2.375(60.33) 5/8x5/16 -12

1.000 (25.40) 1/4x1/8 -5 2.500(63.50) 5/8x5/16 -63

1.125(28.58) 1/4x1/8 -6 2.625(66.68) 5/8x5/16 -13

1.250(31.75) 1/4x1/8 -1 2.750(69.85) 5/8x5/16 -18

1.375(34.93) 5/16 x 5/32 -8 2.875(73.03) 3/4x3/8 -14

Non-Standard Bore Sizes

0.500(12.70) 1/8x1/16 -50 1.687 (42.85) 3/8x3/16 -58

0.750(19.05) 1/4x1/8 -51 1.750 (44.45) 3/8x3/16 -59

0.875(22.23) 1/4x1/8 -52 1.937 (49.20) 1/2x1/4 -60

1.000 (25.40) 5/16 x 5/32 -53 2.000(50.80) 1/2x1/4 -61

1.187(30.15) 1/4x1/8 -54 2.250(57.15) 1/2x1/4 -62

1.375(34.93) 3/8x3/16 -55 — — —

1.437 (36.50) 3/8x3/16 -56 — — —

1.500(38.10) 3/8x3/16 -57 — — —

Notes

® Bore tolerance: +0.000-0.001 in.

@ Taper is at rate of 1.25 in per ft on diameter. In bore size selection, use diameter of tapered shaft. Bore tolerance: +0.000—0.005 in.
® Add suffix number for bore size to base Catalogue number.

@ Bore size selected must be between minimum and maximum dimensions listed in brake wheel selection table.
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2.5

Dimensions
Approximate Dimensions in Inches (mm)

Standard Brake Wheels
7
\i| ]

L
l_:|—l

X —>I L—W—»

>
<

Standard Brake Wheel Dimensions

NEMA Contactors and Starters

Shoe Brakes—AC and DC Magnetic

Bore
A z wo X Y Max. Min.
4.00(101.6) 2.75(69.9) 1.63(41.4) 1.38(35.1) 2.50(63.5) 1.38(35.1) 0.50(12.7)
5.50(139.7) 3.25(82.6) 2.00(50.8) 1.63(41.4) 3.25(82.6) 2.00(50.8) 0.75(19.1)
7.00(177.8) 4.25(108.0) 3.00(76.2) 1.25(31.8) 4.00(101.6) 2.25(57.2) 1.00(25.4)

Approximate Shipping Weights
Weight in Lbs (kg)

Torque Rating Net — Net — Boxed —
Brake Size ft-b Brake with Wheel Wheel Only Brake with Wheel
Type “S” AC Shoe Brakes
S-4 3 15.8(7.2) 34(15) 17.0(7.7)
S-4 10 158(7.2) 3.4(1.5) 17.0(7.7)
S-4 15 15.8(7.2) 3.4(1.5) 17.0(7.7)
S-5-1/2 25 33.2(15.1) 75(3.4) 36.0(16.3)
$-5-1/2 35 33.2(15.1) 7.5(3.4) 36.0(16.3)
S-7 50 52.1(23.7) 18.8(8.5) 55.0(25.0)
S-7 75 52.1(23.7) 18.8(8.5) 55.0(25.0)
Type “S” DC Shoe Brakes
S-4 3 18.0(8.2) 34(1.5) 20.0(9.1)
S-4 10 18.0(8.2) 34(1.5) 20.0(9.1)
S-4 15 18.0(8.2) 3.4(1.5) 20.0(9.1)
S-5-1/2 25 35.0(15.9) 7.5(3.4) 38.0(17.3)
S-5-1/2 35 35.0(15.9) 7.5(3.4) 38.0(17.3)
S-7 50 54.0(24.5) 18.8(8.5) 58.0(26.3)
S-7 75 54.0(24.5) 18.8(8.5) 58.0(26.3)
S-7 85 54.0(24.5) 18.8(8.5) 58.0(26.3)
S-7 10 54.0(24.5) 18.8(8.5) 58.0(26.3)

Note
® Hub lengths other than standard are not available.
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NEMA Contactors and Starters
Shoe Brakes—AC and DC Magnetic

Approximate Dimensions in Inches (mm)

Type S4, S5-1/2 and S7 Solenoid Operated

i vy

e <L

S

C
J B [<—
¥ e Hub
Length
)
(2) “H” Dia. Holes
for Mounting
F G—>

Type “S” AC Shoe Brakes

Torque
Brake Rating
Size ft-lb A B® c D E F G H J K L M N 0 P Q R
S-4 3 4.00 2.88 750 263 1.25 7.50 3.13 0.38 0.63 2.88 0.25 2.75 1.63 1.63 2.88 3.00 3.13
(101.6) (73.2) (1905 (66.8)  (31.8)  (190.5) (795)  (9.7) (16.00  (73.2)  (6.4) (69.9) (41.4) (41.4) (732) (76.2)  (79.5)
S-4 10 4.00 2.88 750 263 1.25 7.50 3.13 0.38 0.63 2.88 0.25 2.75 1.63 1.63 2.88 3.00 3.13
(101.6) (732)  (190.5) (66.8)  (31.8)  (180.5) (795  (8.7) (1600 (73.2)  (6.4) (69.9) (41.4) (414) (732) (76.2)  (79.5)
S-4 15 4.00 2.88 7.50 263 1.25 7.50 3.13 0.38 0.63 2.88 0.25 2.75 1.63 1.63 2.88 3.00 313
(101.6) (73.2) (1905 (66.8) (31.8)  (190.5) (795)  (9.7) (16.00  (73.2)  (6.4) (69.9) (41.4) (41.4) (7320 (762)  (79.5))
S-51/2 25 5.50 4.00 9.50 350 2.00 8.38 413 0.44 1.00 4.88 0.38 325 2.00 2.00 3.13 3.75 3.13
(139.7)  (101.6) (241.3) (88.9)  (50.8)  (212.9) (104.9) (11.2) (254) (12400 (9.7) (826) (50.8)  (50.8)  (79.5)  (95.3)  (79.5)
S-5-1/2 35 5.50 4.00 9.50 3.50 2.00 8.38 413 0.44 1.00 7.88 0.38 325 2.00 2.00 3.13 3.75 3.13
(139.7) (101.6) (241.3) (88.9)  (50.8)  (2129) (104.9) (11.2) (254) (200.2) (9.7) (826) (508)  (50.8)  (79.5)  (95.3)  (79.5)
S-7 50 7.00 5.00 1150  4.38 2.50 9.50 5.00 0.56 1.00 6.00 — 4.25 213 3.00 3.13 475 3.13
(177.8)  (127.0) (292.1) (111.3) (63.5)  (241.3) (127.0) (142) (254) (1524) (108.0) (54.1) (76.2)  (79.5)  (120.7) (79.5)
S-7 75 7.00 5.00 1150  4.38 2.50 9.50 5.00 0.56 1.00 6.00 — 4.25 213 3.00 3.13 475 3.13
(177.8) (127.0) (292.1) (111.3) (635)  (241.3) (127.0) (14.2)  (254)  (152.4) (1080) (54.1) (76.2)  (795) (120.7) (79.5)
Type “S” DC Shoe Brakes
Torque
Brake Rating
Size ft-lb A B® c D E F G H J K L M N 0 P Q R
S-4 3 4.00 3.50 8.00 2.63 1.25 7.56 325 0.38 0.75 2.88 0.25 2.75 1.63 1.63 263 3.00 4.06
(1016) (889)  (2032) (66.8)  (31.8) (19200 (826)  (9.7) (19.1)  (732)  (6.4) (69.9)  (41.4) (41.4) (66.8)  (76.2)  (103.1)
S-4 10 4.00 3.50 8.00 2.63 1.25 7.56 325 0.38 0.75 2.88 0.25 2.75 1.63 1.63 263 3.00 4.06
(1016) (889)  (2032) (66.8) (31.8)  (1920) (826) (9.7) (19.1)  (732)  (6.4) (69.9)  (414) (414) (66.8) (76.2)  (103.1))
S-4 15 4.00 3.50 8.00 2.63 1.25 7.56 325 0.38 0.75 2.88 25 2.75 1.63 1.63 263 3.00 4.06
(101.6) (88.9)  (203.2) (66.8)  (31.8) (19200 (826) (9.7) (19.1)  (732)  (6.4) (69.9)  (41.4)  (41.4) (66.8)  (76.2)  (103.1)
S-5-1/2 25 5.50 4.00 9.50 350 2.00 8.38 413 0.44 0.75 4.88 0.38 325 2.00 2.00 2.88 3.75 4.06
(139.7)  (1016) (2413) (889)  (50.8)  (2129) (10490 (11.2)  (191) (12400 (9.7) (826)  (50.8)  (50.8)  (732)  (98.3)  (103.1)
S-5-1/2 35 5.50 4.00 9.50 3.50 2.00 8.38 413 0.44 0.75 488 0.38 325 2.00 2.00 2.88 3.75 4.06
(139.7) (1016) (2413) (88.9)  (50.8)  (212.9) (1049 (11.2)  (19.1) (12400 (9.7) (826) (50.8)  (50.8)  (732)  (95.3)  (103.1)
S-7 50 7.00 5.00 1150 438 2.50 9.50 5.00 0.56 0.75 6.00 — 4.25 213 3.00 2.88 488 4.06
(1778)  (127.0) (292.1) (111.3) (635)  (241.3) (127.00 (142)  (19.1)  (152.4) (108.0) (54.1)  (76.2)  (732)  (124.0) (103.1)
S-7 75 7.00 5.00 1150 438 250 9.50 5.00 0.56 0.75 6.00 — 4.25 213 3.00 2.88 488 4.06
(177.8) (12700 (2921) (111.3) (635  (241.3) (127.0) (142)  (191)  (152.4) (108.0) (541)  (76.2)  (732)  (124.0) (103.1)
S-7 85 7.00 5.00 1150 438 250 9.50 5.00 0.56 0.75 6.00 — 4.25 213 3.00 2.88 4.88 4.06
(1778)  (127.0) (292.1) (111.3) (635)  (241.3) (127.00 (142)  (19.1)  (152.4) (108.0) (54.1)  (76.2)  (732)  (124.0) (103.1)
S-7 110 7.00 5.00 1150 438 250 9.50 5.00 0.56 0.75 6.00 — 425 213 3.00 2.88 488 4.06
(177.8)  (127.0) (292.1) (111.3) (63.5) (2413) (127.0) (14.2) (19.1) (152.4) (108.0)  (54.1) (76.2) (73.2) (124.0)  (103.1)

Note

@ Qpen type brake only.

V5-T2-152

Volume 5—Power Control Products CA033001EN—January 2017 www.eatoncanada.ca



Reference Data

IEC Utilization Categories

(See also IEC/EN 60947-1;
2.1.18/IEV 441-17-19)

A combination of specified
requirements relating to the
condition in which the
switching device or fuse
fulfills its purpose and
selected to represent a
characteristic group of real-
life applications. The
specified requirements may,
for example, relate to the
values of making and
breaking capacity and other
characteristic values, data
concerning associated
circuits and the applicable
conditions of use and
operational behavior.

NEMA Contactors and Starters

Used in Technical Data and Formulas

2.6

Reference Data

Code Descriptions Code Descriptions

DF Duty factory lrmyv Response value of short-time delayed short-circuit release
Ion Response value of earth-fault release lsg Response value of short-time delayed short-circuit release
lem Rated short-circuit making capacity Iy Response value of earth-fault release

len Rated short-circuit breaking capacity lg Response value of earth-fault release

les Rated service short-circuit breaking capacity [ Conventional free air thermal current

ley Rated ultimate short-circuit breaking capacity lthe Conventional thermal current of enclosed devices

low Rated short-time withstand current ly Rated uninterrupted current

le Rated operational current SNT Transformer rating

I Transformer initial short-circuit AC current t Time delay of overload release response

I Load monitoring response value ty Time delay of earth-fault release response

I Rated current ty Time delay of earth-fault release response

INT Transformer rated current ty Time delay of short-circuit release response

Ipg Rated peak withstand current U; Rated actuating voltage

lq Rated conditional short-circuit current Uy Rated operational voltage

[ Overcurrent release set value U; Rated insulation voltage

[ Response value of non-delayed short-circuit release Uimp Rated impulse withstand voltage

i Response value of non-delayed short-circuit release Uy Transformer short-circuit voltage

I Response value of fixed, non-delayed short-circuit release Ug Rated control voltage
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2.6

NEMA Contactors and Starters

Reference Data

Annex A (informative)

Examples of Utilization Categories for Low-Voltage Switchgear and Controlgear ®

Category

Typical Applications

Relevant IEC Product Standard

Nature of Current—AC

AC-1 Non-inductive or slightly inductive loads, resistance furnaces 60947-4-1
AC-2 Slip-ring motors: starting, switching off 60947-4-1
AC-3 Squirrel-cage motors: starting, switching off motors during running 60947-4-1
AC-4 Squirrel-cage motors: starting, plugging @, inching ® 60947-4-1
AC-5a Switching of electric discharge lamp controls 60947-4-1
AC-5b Switching of incandescent lamps 60947-4-1
AC-6a Switching of transformers 60947-4-1
AC-6b Switching of capacitor banks 60947-4-1
AC-7a Slightly inductive loads for household appliances and similar applications 61095
AC-7b Motor-loads for household applications 61095
AC-8a Hermetic refrigerant compressor motor control with manual resetting of overload releases 60947-4-1
AC-8b Hermetic refrigerant compressor motor control with automatic resetting of overload releases 60947-4-1
AC-12 Control of resistive loads and solid-state loads with isolation by optocouplers 60947-5-1
AC-12 Control of resistive loads and solid-state loads with optical isolation 60947-5-2
AC-13 Control of solid-state loads with transformer isolation 60947-5-1
AC-14 Control of small electromagnetic loads 60947-5-1
AC-15 Control of AC electromagnetic loads 60947-5-1
AC-20 Connecting and disconnecting under no-load conditions 60947-3
AC-21 Switching of resistive loads, including moderate overloads 60947-3
AC-22 Switching of mixed resistive and inductive loads, including moderate overloads 60947-3
AC-23 Switching of motor loads or other highly inductive loads 60947-3
AC-31 Non inductive or slightly inductive loads 60947-6-1
AC-33 Motor loads or mixed loads including motors, resistive loads and up to 30% incandescent lamp loads 60947-6-1
AC-35 Electric discharge lamp loads 60947-6-1
AC-36 Incandescent lamp loads 60947-6-1
AC-40 Distribution circuits comprising mixed resistive and reactive loads having a resultant inductive reactance 60947-6-2
AC-41 Non-inductive or slightly inductive loads, resistance furnaces 60947-6-2
AC-42 Slip-ring motors: starting, switching off 60947-6-2
AC-43 Squirrel cage motors: starting, switching off motors during running 60947-6-2
AC-44 Squirrel cage motors: starting, plugging @, inching ® 60947-6-2
AC-45a Switching of electric discharge lamp controls 60947-6-2
AC-45b Switching of incandescent lamps 60947-6-2
AC-51 Non-inductive or slightly inductive loads, resistance furnaces 60947-4-3
AC-52a Control of slip ring motor stators: 8 h duty with on-load currents for start, acceleration, run 60947-4-2
AC-52b Control of slip ring motor stators: intermittent duty 60947-4-2
AC-53a Control of squirrel cage motors: 8 h duty with on-load currents for start, acceleration, run 60947-4-2
AC-53b Control of squirrel cage motors: intermittent duty 60947-4-2
Notes

@ 60947-1 © IEC: 2004.

@ Plugging is understood to be stopping or reversing the motor rapidly by reversing motor primary connections while the motor is running.
® Inching is understood to be energizing a motor once or repeatedly for short periods to obtain small movements of the driven mechanism.
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NEMA Contactors and Starters

Reference Data

Examples of Utilization Categories for Low-Voltage Switchgear and Controlgear, continued ®

2.6

Category Typical Applications Relevant IEC Product Standard
Nature of Current—AC, continued

AC-5ba Switching of electric discharge lamp controls 60947-4-3

AC-55b Switching of incandescent lamps 60947-4-3

AC-56a Switching of transformers 60947-4-3

AC-56b Switching of capacitor banks 60947-4-3

AC-58a Control of hermetic refrigerant compressor motors with automatic resetting of overload releases: 8 h duty 60947-4-2

with on-load currents for start, acceleration, run
AC-58b Control of hermetic refrigerant compressor motors with automatic resetting of overload releases: intermittent duty 60947-4-2
AC-140 Control of small electromagnetic loads with holding (closed) current <0,2 A, for example contactor relays 60947-5-2

Nature of Current—AC and DC

A Protection of circuits, with no rated short-time withstand current 60947-2

B Protection of circuits, with a rated short-time withstand current 60947-2

Nature of Current—DC

DC-1 Non-inductive or slightly inductive loads, resistance furnaces 60947-4-1
DC-3 Shunt-motors: starting, plugging @, inching @, dynamic breaking of motors 60947-4-1
DC-5 Series-motors: starting, plugging @, inching @, dynamic breaking of motors 60947-4-1
DC-6 Switching of incandescent lamps 60947-4-1
DC-12 Control of resistive loads and solid-state loads with isolation by optocouplers 60947-5-1
DC-12 Control of resistive loads and solid-state loads with optical isolation 60947-5-2
DC-13 Control of electromagnets 60947-5-1
DC-13 Control of electromagnets 60947-5-2
DC-14 Control of electromagnetic loads having economy resistors in circuit 60947-5-1
DC-20 Connecting and disconnecting under no-load conditions 60947-3
DC-21 Switching of resistive loads, including moderate overloads 60947-3
DC-22 Switching of mixed resistive and inductive loads, including moderate overloads (for example shunt motors) 60947-3
DC-23 Switching of motor loads or other highly inductive loads (for example series motors) 60947-3
DC-31 Resistive loads 60947-6-1
DC-33 Motor loads or mixed loads including motors 60947-6-1
DC-36 Incandescent lamp loads 60947-6-1
DC-40 Distribution circuits comprising mixed resistive and reactive loads having a resultant inductive reactance 60947-6-2
DC-41 Non-inductive or slightly inductive loads, resistance furnaces 60947-6-2
DC-43 Shunt-motors: starting, plugging @, inching @, dynamic breaking of DC 60947-6-2
DC-45 Series-motors: starting, plugging @, inching ®, dynamic breaking of DC 60947-6-2
DC-46 Switching of incandescent lamps 60947-6-2
Notes

@ 60947-1 © IEC: 2004.

@ Plugging is understood to be stopping or reversing the motor rapidly by reversing motor primary connections while the motor is running.
® Inching is understood to be energizing a motor once or repeatedly for short periods to obtain small movements of the driven mechanism.
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2.6

Reference Data

Motor Ratings Data

Ampere Rating of AC and DC Motors

Ampere ratings of motors
vary somewhat, depending
upon the type of motor. The
values given below are for
drip-proof, Class B insulated
(T Frame) where available,
1.15 service factor, NEMA
Design B motors. These
values represent an average
full load motor current which
was calculated from the
motor performance data
published by several motor
manufacturers. In the case
of high torque squirrel cage
motors, the ampere ratings
will be at least 10% greater
than the values given in the
following table.

V5-T2-156

Caution—These average
ratings could be high or low
for a specific motor

and therefore heater coil
selection on this basis
always involves risk.

For fully reliable motor
protection, select heater
coils on the basis of full
load current rating as
shown on the motor
nameplate.

NEMA Contactors and Starters

Ampere Ratings of Three-Phase, 60 Hz, AC Induction Motor

Syn. Speed Current in Amperes
hp RPM 200V 230V 380VO 460V 575V 2200V
1/4 1800 1.09 .95 0.55 0.48 0.38 —
1200 1.61 1.40 0.81 0.70 0.56 —
900 1.84 1.60 0.93 0.80 0.64 —
173 1800 1.37 1.19 0.69 0.60 0.48 —
1200 1.83 1.59 0.92 0.80 0.64 —
900 2.07 1.80 1.04 0.90 0.72 —
12 1800 1.98 1.72 0.99 0.86 0.69 —
1200 247 2.15 1.24 1.08 0.86 —
900 274 2.38 1.38 1.19 0.95 —
3/4 1800 2.83 2.46 1.42 1.23 0.98 —
1200 3.36 292 1.69 1.46 1.7 —
900 375 3.26 1.88 1.63 1.30 —
1 3600 322 2.80 1.70 1.40 1.12 —
1800 4.09 3.56 2.06 1.78 1.42 —
1200 432 3.76 2.28 1.88 1.50 —
900 4.95 430 2.60 2.15 1.72 —
1-1/2 3600 5.01 436 264 218 1.74 —
1800 5.59 4.86 2.94 243 1.94 —
1200 6.07 5.28 320 264 211 —
900 6.44 5.60 339 2.80 2.24 —
2 3600 6.44 5.60 339 2.80 2.24 —
1800 7.36 6.40 3.87 3.20 2.56 —
1200 7.87 6.84 4.14 3.42 2.74 —
900 9.09 7.90 477 3.95 3.16 —
3 3600 9.59 8.34 5.02 417 334 —
1800 10.8 9.40 5.70 4.70 3.76 —
1200 1.7 10.2 6.20 5.12 4.10 —
900 13.1 1.4 6.90 5.70 4.55 —
5 3600 15.5 135 8.20 6.76 5.41 —
1800 16.6 14.4 8.74 .21 5.78 —
1200 18.2 15.8 9.59 791 6.32 —
900 18.3 15.9 9.60 792 6.33 —
7-1/2 3600 224 19.5 11.8 9.79 7.81 —
1800 247 215 13.0 10.7 8.55 —
1200 251 218 13.2 10.9 8.70 —
900 265 230 13.9 1.5 9.19 —
10 3600 292 254 15.4 12.7 10.1 —
1800 308 26.8 16.3 134 10.7 —
1200 322 28.0 16.9 14.0 1.2 —
900 35.1 305 18.5 15.2 12.2 —
15 3600 419 36.4 220 18.2 14.5 —
1800 45.1 39.2 237 19.6 15.7 —
1200 476 41.4 250 207 16.5 —
900 51.2 445 269 222 17.8 —
20 3600 58.0 50.4 305 252 20.1 —
1800 58.9 51.2 31.0 256 205 —
1200 60.7 52.8 319 26.4 271 —
900 63.1 54.9 332 274 219 —
Note
® 380V 50 Hz.
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NEMA Contactors and Starters 2 6

Reference Data

Ampere Ratings of Three-Phase, 60 Hz, AC Induction Motor, Single-Phase AC Motors
continued The following values of full- Table 430.248. Full-Load
Syn. Speed  Currentin Amperes load currents are for motors Cyrrents in Amperes, )
hp RPM 200V 230V 38VO 460V 575V 2200V running at usual speeds and g:‘nrgéi-tplt‘nﬁi r»:ltematlng- n
motors with normal torque
» 3600 099 c08 8 04 243 — characteristics. Motorsqbuilt hp 115V 200V 208V 230V
1800 745 64.8 39.2 324 259 — for especially low speeds or
1200 754 656 396 328 262  — high torques may have higher /8 44 25 24 22
900 774 673 207 337 270 _ full-load currents and 1/4 58 33 32 29
30 3600 84.8 737 444 368 294 — multispeed motors wil have Vi 72 A1 40 36

full-load current varying with

1/2 9.8 56 54 49

1800 86.9 75.6 45.7 37.8 30.2 — speed, in which case the
1200 90.6 78.8 476 394 315 — nameplate current ratings 3/4 138 79 76 69
900 94.1 818 495 409 327 — shall be used. 1 6 92 88 8
40 3600 111 96.4 58.2 482 385 — The voltages listed are rated 1-1/2 20 s n 10
1800 16 101 610 504 403  — motor voltages. The currents 5 24 138 132 12
1200 17 102 61.2 50.6 404 — gf/ts?g;hfélltt;zg?;gtetsgff?q 0 3 34 196 187 17
900 121 105 63.2 522 417 — to0 120 and 220 to 240V. 5 56 322 308 28
50 3600 138 120 729 60.1 482 — 71/2 80 46 44 40
1800 143 124 75.2 62.2 497 — 10 100 575 55 50
1200 145 126 76.2 63.0 50.4 — Note
900 150 130 785 65.0 52.0 — ® 380V 50 Hz.
60 3600 164 143 86.8 717 573 —
1800 171 140 90.0 745 59.4 —
1200 173 150 91.0 75.0 60.0 —
900 177 154 93.1 77.0 615 —
75 3600 206 179 108 89.6 717 —
1800 210 183 11 916 732 —
1200 212 184 12 920 735 —
900 222 193 17 96.5 775 —
100 3600 266 231 140 115 922 —
1800 n 236 144 118 948 236
1200 275 239 145 120 956 242
900 290 252 153 126 101 248
125 3600 — 292 176 146 116 —
1800 — 293 177 147 17 292
1200 — 298 180 149 19 299
900 — 305 186 153 122 309
150 3600 — 343 208 171 137 —
1800 — 348 210 174 139 348
1200 — 350 210 174 139 365
900 — 365 21 183 146 37.0
200 3600 — 452 257 226 181 —
1800 — 458 265 229 184 46.7
1200 — 460 266 230 184 47.0
900 — 482 279 241 193 494
250 3600 — 559 338 279 223 —
1800 — 568 343 284 227 575
1200 — 573 345 287 229 585
900 — 600 347 300 240 60.5
300 1800 — 678 392 339 2 69.0
1200 — 684 395 342 274 70.0
400 1800 — 896 518 448 358 918
500 1800 — 1110 642 555 444 116
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2.6

Reference Data

DC Motors

The following values of full-
load currents are for motors
running at base speed.

These are average direct-
current quantities.

Table 430.247. Full-Load Current in Amperes,

Direct-Current Motors

Armature Voltage Rating ©

Ampere Capacity of Fuses for Motors
Recommended Values

hp 120v 240V 120v 240V
174 3.1 1.6 5 3
1/3 4.1 20 5 3
1/2 54 2.7 7 3
3/4 76 38 10 5

1 95 47 15 7
1-1/2 13.2 6.6 20 10
2 17 8.5 25 12
3 25 12.2 30 15
5 40 20 50 25
7172 58 29 80 40
10 76 38 100 50
15 — 55 — 75
20 — 72 — 100
25 — 89 — 125
30 — 106 — 150
40 — 140 — 200
50 — 173 — 250
60 — 206 — 275
75 — 255 — 350
100 — 341 — 500
125 — 425 — 600
150 — 506 — —
200 — 675 — —
V5-T2-158

NEMA Contactors and Starters

Three-Phase AC Motors

The following values of full-
load currents are typical for
motors running at speeds
usual for belted motors and
motors with normal torque
characteristics.

Motors built for low speeds
(1,200 RPM or less) or high
torques may require more
running current and
multispeed motors will have

full-load current varying with
speed. In these cases the
nameplate current rating shall
be used.

The voltages listed are rated
motor voltages. The currents
listed shall be permitted for
system voltage ranges of 110
to 120, 220 to 240, 440 to
480 and 550 to 600V.

Table 430.250. Full-Load Current Three-Phase

Alternating-Current Motors

Induction Type Squirrel Cage and

Wound-Rotor Amperes

Synchronous Type Unity
Power Factor @ Amperes

hp 115V 200V 208V 230V 460V 575V 2300V 230V 460V 575V 2300V
12 44 25 24 22 11 09 — — — — —
34 64 37 35 32 16 13 — — — — —
1 84 48 46 42 21 11 — — — — —
1-1/2 120 69 66 60 30 24 — — — — —
2 136 78 75 68 34 27 — — — — —
3 — 110 106 96 48 33 — — — — —
5 — 175 167 152 76 6.1 — — — — —
712 — 253 242 22 1" 9 — — — — —
10 — 322 308 28 14 " — — — — —
15 — 483 462 42 21 17 — — — — —
20 — 621 594 54 27 2 — — — — —
25 — 782 748 68 34 27 — 53 26 2 —
30 — 92 88 80 40 32 — 63 32 26 —
40 — 120 114 104 52 41— 83 4 33 —
50 — 150 143 130 65 52 — 104 52 42 —
60 — 177 169 154 77 62 16 123 61 49 12
75 — 21 211 192 9% 77 20 155 78 62 15
00 — 285 273 248 124 93 26 202 101 81 20
125 — 359 343 312 156 125 31 253 126 101 25
150 — 414 396 360 180 144 37 302 151 121 30
200 — 552 528 480 240 192 49 400 2001 161 40
2% — — —  — 302 242 60 — — — —
3€0 — — —  — 361 289 72 — — — —
O — — — — M4 3% 83 — — — —
0 @ — — —  — 477 382 % — — — —
40 — — — — 515 412 103 — — — —
500 — — — — 590 472 118 — — — —
Notes

@ These are average direct-current quantities.
@ For 90 and 80 percent power factor, the above figures shall be multiplied by 1.1 and

1.25 respectively.
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