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For Application on Bulletin 100/500/609/1200 Line Starters

Heater Element Specifications

* Type J — CLASS 10

* Type W — CLASS 20
* Type WL — CLASS 30

Type W Heater Elements restrictions related to EU ROHS

Eutectic Alloy Overload Relay Heater Elements

« Type P — CLASS 20 (Bul. 600 ONLY)

Note: Heater Element Type W/WL does not currently meet the material

Description

Overload Relay Class Designation

United States Industry Standards (NEMA ICS 2 Part 4) designate an
overload relay by a class number indicating the maximum time in
seconds at which it will trip when carrying a current equal to 600
percent of its current rating.

A Class 10 overload relay will trip in 10 seconds or less at a current
equal to 600 percent of its rating.

A Class 20 overload relay will trip in 20 seconds or less at a current
equal to 600 percent of its rating.

A Class 30 overload relay will trip in 30 seconds or less at a current
equal to 600 percent of its rating.

Allen-Bradley standard overload relay protection is provided using
Type W heater elements for the 500 Line. This provides Class 20
operation and is recommended for General Applications.

Specific Applications may require Class 10 or Class 30 overload
relays. Class 10 overload relays are often used with hermetic
motors, submersible pumps, or motors with short locked rotor time
capability. Class 30 overload relays should be used with motors
driving high inertia loads, where additional accelerating time is
needed and the safe permissible locked rotor time of the motor is
within Class 30 performance requirements.

For applications requiring Class 30 protection, Type WL heater
elements are available. To order, use the applicable Type W
selection table, follow the heater element selection instructions and
change the “W” in the Heater Type Number to “WL”.

For applications requiring Class 10 overload relays, Type J elements
are available. See page 1-170 for Index to Heater Element Selection
Tables.

Heater Element Selection

The “Full Load Amperes” listed in the tables are to be used for
heater element selection. For Type J and W Heater Elements, the
rating of the relay in amperes at +40 °C (+104 °F) is 115% of the
“Full Load Amperes” listed for the “Heater Type Number”. For Type
WL Heater Elements, the rating is 120% of the “Full Load Amperes”
listed for the “Heater Type Number.”

Refer to the motor nameplate for the full load current, the service
factor, and/or the motor classification by application and
temperature rise.

Use this motor nameplate information, the application rules, and the
“Full Load Amperes” listed in the proper table (see Index) to
determine the “Heater Type Number.”

The following is for motors rated for Continuous Duty:

For motors with marked service factor of not less than 1.15, or

motors with a marked temperature rise not over +40 °C

(+104 °F), apply application rules 1 through 3. Apply application

rules 2 and 3 when the temperature difference does not exceed
+10 °C (+18 °F). When the temperature difference is greater, see
below.

1. The Same Temperature at the Controller and the Motor —
Select the “Heater Type Number” with the listed “Full Load
Amperes” nearest the full load value shown on the motor
nameplate.

2. Higher Temperature at the Controller than at the Motor — If
the full load current value shown on the motor nameplate is
between the listed “Full Load Amperes”, select the “Heater Type
Number” with the higher value.

3. Lower Temperature at the Controller than at the Motor — If
the full load current value shown on the motor nameplate is
between the listed “Full Load Amperes”, select the “Heater Type
Number” with the lower value.

For motors with Marked Service Factor of less than 1.15, select
the “Heater Type Number” one rating smaller than determined
by the rules in paragraphs 1, 2 and 3.

Motors rated for Intermittent Duty — Please contact your local
Rockwell Automation sales office or Allen-Bradley distributor
for additional information.

Heater Element Selection Procedure — When Temperature
at Controller is +10 °C (+18 °F) Greater than Temperature
at Motor

Ambient Temperature Correction

The ambient temperature at the motor and controller is the same in
most applications. Under this condition, the overload relay is
designed to sense changes in ambient temperature and also protect
the motor over a range of temperatures.

Output that a motor can safely deliver varies with temperature. The
motor can deliver its full rated horsepower at an ambient
temperature specified by the motor manufacturers, normally +40 °C
(+104 °F). At high temperatures (higher than +40 °C) less than 100%
of the normal rated current can be drawn from the motor without
shortening the insulation life. At lower temperatures (less than

+40 °C) more than 100% of the normal rated current could be
drawn from the motor without shortening the insulation life. Thus,
there is an inverse relationship between motor ambient temperature
and motor output. In any motor, allowable output decreases as the
ambient temperature is raised and vice versa.
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Heater Element Specifications

For Application on Bulletin 100/500/609/1200 Line Starters

Heater Element Selection Procedure — When Temperature
at Controller is £10 °C (+18 °F) Greater than Temperature
at Motor (Continued)

Ambient Temperature Correction Curve
(See Performance Data on page Important-3)
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When the temperature difference between the motor and controller
does not exceed +10 °C the heater elements should be selected
according to the directions given in the Heater Element Selection,
page 2.

When the temperature difference is more than +10 °C an ambient
temperature correction factor should be used as part of the process
for selecting heater elements. The ambient temperature correction
curve shown above shows the factor by which heater selection
rating changes with ambient temperature changes.

Heater Element Selection Procedure

In solving problems where ambient temperature correction is

necessary, the following simple procedure is recommended:

1. First find the correction factor ratio (“C.F.R.”). This is the ratio of
correction factor of the motor ambient temperature (C.F.m) to the
correction factor for the controller ambient temperature (C.F.c).
The formula for calculating the correction factor ratio is:

C.F. motor
C.F. controller

Both correction factors are selected from the curve for the type of
heater element to be used. The heater element selection tables
are based on a +40 °C ambient temperature. This means the
correction factor for a +40 °C is 1.00. In other words, there is no
correction factor at +40 °C.

C.FR.=

2. Next in this heater element selection process is to adjust the
motor nameplate full load current (FLC) by the C.F. Ratio. This
readjusted value of motor nameplate full load current (FLC) is the
yardstick in selecting the proper heater element.

w

. The last step is to refer to the suggested heater element table
and pick the element whose rating for the given controller size is
closest to FLC.

Examples — To become familiar with this heater element selection
process, consider a few examples.

Example 1. Starter at Normal +40 °C Ambient — Motor Lower.
3-Phase, AC, squirrel cage motor, 25 Hp, 460V, 60 Hz, 1800 rpm,
FLC of 34 A, service factor 1.15, Temperature at starter +40 °C,
Temperature at motor +25 °C, Type W heater elements will be used.

In Example 1, the motor is at a much cooler ambient temperature
(+25 °C) compared to the controller which is at the normal +40 °C.
Because the motor is normally rated for use at +40 °C, it will deliver
a little more than its rated horsepower. This means that a heater
element with a higher than normal motor nameplate full load current
rating can be used.

Referring to the Type W ambient temperature correction curve on
this page for a motor at +25 °C ambient, the motor correction factor
(C.F. motor) is shown to be 108%. The correction factor for the
starter ambient temperature is 100% since it is at +40 °C. Thus,

C.F.motor ~ 108%
C.F.controller ~ 100%
Now, using this correction factor, the readjusted full load current
value can be determined by:

FLC =34.0x1.08
=36.7A

A Bulletin 512, Size 2, was specified for this application. The
directions for heater element selection indicate that Table 153
should be used. The table shows that 36.7 A falls between two
values, 35.0 A (W66) and 38.0 A (W67). Because 38.0 A is closer to
the requirement, select the heater element W67.

C.F. Ratio = = 1.08

Example 2. Starter at Normal +40 °C Ambient — Motor Higher.
3-Phase AC, squirrel cage motor, 25 Hp, 460V, 60 Hz, 1800 rpm.
FLC of 34 A, service factor 1.15. Type W heater elements,
Temperature at starter +40 °C, Temperature at motor +55 °C.

This represents a situation where the motor ambient temperature is
higher than +40 °C. In this example, the motor is at +55 °C ambient
temperature and the controller is at +40 °C. When the motor is
functioning in a warmer environment than the controller it will not be
able to deliver the normal horsepower. To protect it from damage, it
becomes necessary to downsize the heater element compared to
the same motor operating in a +40 °C ambient temperature.
Referring to the Type W ambient temperature correction curve, the
correction factor would be:

C.F.motor  91%
C.F. controller  100%

Having determined the correction factor, the current rating to be
used when selecting a heater element would be:

FLC =34.0x 0.91
=30.9A

For Bulletin 512, Size 2, again refer to Table 153. The value of 30.9
A falls between 30.0 A (W64) and 32.5 A (W66). Since 30.0 is closer
to 30.9 specify the W64 heater element.

Example 3: Starter Lower than +40 °C — Motor Higher. 3-Phase,
AC, squirrel cage motor, 25 Hp, 460V, 60 Hz, 1800 rpm. FLC of 34
A, service factor 1.15. Type W heater elements, Temperature at
starter +25 °C, Temperature at motor +55 °C.

C.F. Ratio = = 0.91

Next, consider a case where both the controller and the motor are
at ambient temperatures other than +40 °C. In Example 3 the
temperature of the controller is +25 °C ambient (cooler) while the
temperature of the motor is +55 °C ambient (warmer). As stated
earlier, a motor running in a warmer environment will deliver less
than its normal horsepower. This requires downsizing the heater
element rating. The controller in this case is in a cooler environment
which prevents the heater element from heating up as much as in a
+40 °C ambient temperature. This also requires downsizing the
heater element rating to provide adequate protection. Thus, the net
effect of a warmer motor and a cooler controller is to further
downsize the heater element. Using the Type W temperature
correction curve, the correction factor in this case is:

C.F.motor  91%
C.F. controller ~ 108%
The readjusted value of current FLC for this example is:

C.F. Ratio = = 0.84

FLC =34.0x0.84
=286A

Table 153 shows that this value falls between 28.0 A (W63) and 30.0
A (W64). Because 28.0 A is closer to the requirement, select the
heater element W63.
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For Application on Bulletin 100/500/609/1200 Line Starters Heater Element Specifications

Heater Element Selection Procedure Time — Current Characteristics at +40 °C (+104 °F)

Example 4: Starter Above +40 °C — Motor Lower. 3-Phase, AC,
squirrel cage motor, 25 Hp, 460V, 60 Hz, 1800 rpm. FLC of 34 A,
service factor 1.15. Type W heater elements, Temperature at starter
+65 °C, Temperature at motor +35 °C.

Now, consider the effect of a controller in a warmer environment
and a motor in a cooler environment. In Example 4, the controller is
at +65 °C ambient (warmer) and the motor at +35 °C ambient
(cooler). As mentioned earlier, a motor at a cooler temperature can
deliver more than its normal horsepower. The controller when in a
warmer environment will heat up faster causing the eutectic alloy to
melt before the normal overload condition. This requires upsizing
the heater element rating. Referring to the Type W ambient
temperature correction curve, the correction factor in

this case is:

C.F.motor _ 103%
C.F. controller 84.5%
This correction factor allows a heater element with current rating of:

FLC=34.0x1.22
=41.48 A

Referring to Table 153, this value of 41.4 A falls between 40.5 A
(W68) and 43.5 A (W69). Because 40.5 A is closer to the
requirement, select heater element W68.

Example 5: Starter Above +40 °C — Motor Above. 3-Phase, AC,
squirrel cage motor, 25 Hp, 460V, 60 Hz, 1800 rpm. FLC of 35 A,
service factor 1.15. Type W heater elements, Temperature at starter
+45 °C, Temperature at motor +60 °C.

C.F. Ratio =

=1.22

Next, take an example where both the controller and the motor are
both warmer than +40 °C ambient temperature but their ambient
temperatures are different. For instance, the controller could be at
+45 °C ambient and the motor is at +60 °C ambient. Since the
difference in their ambient temperatures is greater than +10 °C an
ambient temperature correction must be made. In Example 5 the
correction factor is given by:

CF Ratio = C.F. motor _ 88% - 0.91
C.F.controller  97%

This means that the rating of the heater element should be 90% of
the normal nameplate motor full load current or:

35.0X0.91=319A

For Bulletin 512, Size 2 controller, Table 153 shows this rating to fall
between 30.0 A (W64) and 32.5 A (W65). Because 32.5 A is closer,
select heater element W65. Note here that the net effect has been
to downsize the heater element rating compared to a normal +40 °C
ambient operation.

Note: The heater element selection tables are designed to
accommodate motor service factors of 1.15 or greater, as given in
all the preceding examples. If the service factor had been less than
1.15 (for example, S.F. = 1.0) a heater element one rating smaller
than selected in each example would have been the correct choice.
This would provide protection at 10% lower current levels.
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Heater Element Specifications For Application on Bulletin 100/500/609/1200 Line Starters

Index to Heater Element Selection Tables

Table No. Table No.
Manual Reset Manual Reset
Type W Element Type J Element Type W Element Type J Element
10, 3d or10, 10, 30 or 19,
) 19, |3Qor1Q,| 10, |3Q0or1Q, Bulletin Encl. One Three One Three
Bulletin Encl. One Three One Three Number Type Size Element | Elements | Element | Elements
Number Type Size Element | Elements | Element | Elements
Bolted 0.3 — 168 — 172
9...30A — 180 — 182
105,109 | O 36..110 A 191 187 513 | SRT &9, 4 — 168 — 160
b en — —
P 789 5 — 168 — 160
180 A — 195 —_ 196
0...4 —_ 152 — 162
00 127 180 55 182 5 347 517
505 227:;112' 0.4 156 151 164 162 520 2.2?2; 112' . — 5 — 15
5 — 347 — 547 — ° —
Open 1, 6 — 195 — 196 l - 133 - 132
505 3R/4/12, 0...4 — 146 —_ 158
4/4X 7...8 — 133 — 132 520 4/4X 5 — 177 — 178
0...4 — 146 — 158
505 4/4X 520 4X 0...2 —_ 145 —_ 158
5 - 177 - 178 Bolted — 171 — 172
505 4X 0...2 — 145 — 158 520E 3R/7 &9, 4 168 162
505 Unilock 0..1 — 166 — 159 &9
3R/7 &9 Bolted 0...2 — 168 — 172
520F &
Bolted 0.3 — 171 — 172 G 3R/7 &9, 3 _ 168 _ 162
505 3R/7 &9, 7&9
78&9 4 156 168 164 162 1PW... 150 16
505V Open 0...4 — 154 — — 2PW
1, 3R/12 0...4 — 152 — 161 3PW... - 148 o 162
506, 507 ? )
4/4%, 4 5 — | s | — | st — ; ikl
oo ey 5 — 195 — 19 5PW — 347 — 547
12,4/4X, 4X 7 _ 134 _ 165 6PW — 195 — 196
Bolted 0.2 — 168 — 172 78P;VV\-I-- _ 133 _ 132
507 3R/7 &9, 3 — 168 — 162 D
7&9 — _
4 — 171 — 172 4YD 152 162
Open, 1, _ —
509 3R/12 00 127 180 55 182 540% 1 5YD 347 547
509 Open 0...4,1P 156 152 164 163 6YD - 195 - 196
509 1, 3R/4/12 0...4 155 150 164 162 7;(\?0 —_ 133 —_ 132
509 with
control | 1,3R/4/12 | 0..4,1P | 156 150 164 162 2.4 - 154 - 162
xfrmer 5 — 347 — 547
O 1 570 ! 6 195 196
pen, 1, — —
509 5 — 347 — 547
SR/4/12 7.8.9 | — 133 — 132
Open, 1, _ —
509 3R/4/12, 6 — 195 — 196 592 Open 24..32 A 180 182
4/4X 40...165 A 192 191 198 187
Open 1, 592 1 40...165 A 192 181 198 183
509 3R/4/12, 7..8 — 133 — 132 592 with
4/4X current Open — — 195 — 196
0...3 — 144 — 158 xfrmer
509 4/4% 4 — 148 — — e Al - - . 5 -
5 — 177 — 178 (Type P)
509 4X 0.2 156 146 164 158 609,
i 0...4 166 159 Bl
509 Unilock - - 5 609TS, All 0..1..1P | 112 110 117 116
3R/7 &9 5 — 177 — 178 609U,
Bolteq | 0--3.1P | 156 171 164 172 609TU
509 3R/7 &9, 4 — 171 — 162 1930% 0..2 — 152 — 163
789 5 — 171 — 547 1233 — 3,4 — 149 — 163
0...4 — 152 — 163 5 — 347 — 547
1, 3R/4/12, — —
Rl 4/4X, 4X 5 347 547 * When selecting heater elements for Bulletin 530, divide the motor
6 - 195 - 196 nameplate full load amperes by 2.00 — use this value to select the proper
512M 3R/4/12 1.2 — 153 — 163 “Heater Element Cat. No.”.
0...4 — 152 — 160 # When selecting heater elements for Bulletin 540, divide the motor
5 _ 347 _ 547 nameplate full load amperes by 1.73 — use this value to select the proper
513 1, SR/4/12, “Heater Element Cat. No.”.
4/4X, 4X 6 — 195 — 196
7 — 134 — 165
513 Unilock 0...4 — 167 —_ 159
3R/7 &9 5 — 169 — 178
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For Application on Bulletin 100/500/609/1200 Line Starters Heater Element Specifications

TABLE 5 TABLE 55
Heater Element Cat. No. Full Load Amperes ester Eement Full Load Amperes
P1 0.17 Cat. No. Size 00 | Size0 | Size1 | Size1P | Size2 | Size 3
P2 0.21 JJ14 0.22 0.22 0.22 — — —
P3 0.25 JJ13 0.24 0.24 0.24 — — —
P4 0.32 JJ12 0.27 0.27 0.27 — — —
P5 0.39 JJ11 0.30 0.30 0.30 — — —
P6 0.46 JJ10 0.33 0.33 0.33 — — -
P7 0.57 JJ9 0.36 0.36 0.36 — — —
P8 0.71 JJs 0.40 0.40 0.40 — — —
P9 0.79 JJ7 0.44 0.44 0.44 — — —
P10 0.87 JJé 0.48 0.48 0.48 — — —
P11 0.98 JJ5 0.53 0.53 0.53 — — —
P12 1.08 JJ4 0.58 0.58 0.58 — — —
P13 1.19 JJ3 0.65 0.65 0.65 — — —
P14 1.30 JJ2 0.71 0.71 0.71 — — —
P15 1.43 JJ1 0.78 0.78 0.78 — — —
P16 1.58 J1 0.87 0.87 0.87 — — —
P17 1.75 J2 0.95 0.95 0.95 — — —
P18 1.88 J3 1.05 1.05 1.05 — — —
P19 2.13 J4 1.16 1.16 1.16 — — —
P20 2.40 5] 1.28 1.28 1.28 — — —
P21 2.58 J6 1.41 1.41 1.41 — — —
P22 2.92 J7 1.55 1.55 1.55 — — —
P23 3.09 Js 1.70 1.70 1.70 - — —
P24 3.32 Jo 1.87 1.87 1.87 — — —
P25 3.37 J10 2.06 2.06 2.06 — — —
P26 4.16 Ji1 2.27 2.27 2.27 — — -
P27 4.51 J12 2.51 2.51 2.51 — — —
P28 4.93 J13 2.78 2.78 2.78 — — —
P29 5.43 J14 3.07 3.07 3.07 — — —
P30 6.03 Ji5 3.38 3.38 3.38 — — —
P31 6.83 J16 3.72 3.72 3.72 — — —
P32 7.72 Ji17 4.10 4.10 4.10 — — —
P33 8.24 Ji8 4.52 4.52 4.52 — — —
P34 8.90 J19 4.98 4.98 4.98 — — —
P35 9.60 J20 5.49 5.49 5.49 — — —
P36 10.8 J21 6.04 6.04 6.04 — — —
P37 12.0 J22 6.66 6.66 6.66 — — -
P38 13.5 J23 7.35 7.35 7.35 — — —
P39 15.2 J24 8.13 8.13 8.13 — — -
J25 8.96 8.96 8.96 — — —
J26 9.90 9.90 9.90 — — —
J27 — 10.9 10.9 11.0 — —_
J28 — 12.0 12.0 12.2 — —_
J29 — 13.2 13.2 13.4 — —_
J30 — 14.6 14.6 14.8 — —
J31 — 16.1 16.1 16.3 — —
J32 — 17.7 17.7 17.9 18.3 —
J33 — — 19.5 19.8 20.2 —
J34 — — 21.4 21.8 22.2 —
J35 — — 23.6 24.0 24.4 —
J36 — — 26.0 26.4 26.9 —
J37 — — 28.5 29.0 29.8 —
J38 — — — 32.0 33.0 —
J39 — — — 35.0 36.5 40.5
Jao — — — 385 405 455
J4 — — — — 45.5 51
J42 — — — — — 56
J43 — — — — — 62
Ja4 — — — — — 68
J45 — — — — — 74
J46 — — — — — 82
J70 — — - - - 90
J71 — - — - - -
J72 — — — - - -
J73 — — — - - -
J74 — — — —_ - —

Refer to Heater Element Selection Procedure on page 2 before using tables.
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Heater Element Specifications For Application on Bulletin 100/500/609/1200 Line Starters

TABLE 110 TABLE 112
Mester Eemmemt Full Load Amperes Heater Element Full Load Amperes
Cat. No. Size 0 Size 1 Cat. No. Size 0 Size 1 Size 1P
w10 0.18 0.18 w10 0.21 0.21 —_
W11 0.20 0.20 W11 0.23 0.23 —_
W12 0.22 0.22 w12 0.25 0.25 —_
w13 0.24 0.24 w13 0.28 0.28 —_
wi4 0.27 0.27 W14 0.31 0.31 —
W15 0.30 0.30 W15 0.34 0.34 —
W16 0.33 0.33 W16 0.37 0.37 —
W17 0.36 0.36 W17 0.41 0.41 —
w18 0.40 0.40 w18 0.45 0.45 —
w19 0.44 0.44 w19 0.49 0.49 —
W20 0.48 0.48 W20 0.54 0.54 —
w21 0.53 0.53 w21 0.59 0.59 —
w22 0.59 0.59 w22 0.65 0.65 —
w23 0.65 0.65 w23 0.71 0.71 —
w24 0.71 0.71 W24 0.78 0.78 —
w25 0.78 0.78 W25 0.86 0.86 —
w26 0.86 0.86 W26 0.94 0.94 —
w27 0.95 0.95 w27 1.04 1.04 —_
was 1.05 1.05 w28 1.14 1.14 —_
w29 1.16 1.16 w29 1.26 1.26 —_
W30 1.27 1.27 W30 1.39 1.39 —
W31 1.41 1.41 W31 1.53 1.53 —_
w32 1.55 1.55 W32 1.69 1.69 —
w33 1.71 1.71 W33 1.86 1.86 —
w34 1.89 1.89 W34 2.05 2.05 —
W35 2.08 2.08 W35 2.26 2.26 —
W36 2.30 2.30 W36 2.49 2.49 —
w37 2.53 2.53 W37 2.74 2.74 —
w3s 2.79 2.79 W38 3.02 3.02 —
w39 3.07 3.07 W39 3.33 3.33 —
W40 3.38 3.38 W40 3.67 3.67 —
w41 3.73 3.73 W41 4.04 4.04 —
w42 4.11 4.11 w42 4.45 4.45 —
w43 4.51 4.51 w43 4.89 4.89 —
w44 4.96 4.96 w44 5.38 5.38 —
W45 5.44 5.44 w45 5.92 5.92 —
w46 5.98 5.98 W46 6.51 6.51 —_
w47 6.57 6.57 w47 7.16 7.16 —_
w48 7.21 7.21 w48 7.87 7.87 —_
w49 7.92 7.92 W49 8.66 8.66 —
W50 8.70 8.70 W50 9.52 9.52 —
W51 9.57 9.5 W51 10.5 10.5 10.5
w52 10.5 10.5 W52 115 115 115
w53 11.6 11.6 W53 12.6 12.6 12.6
w54 12.7 12.7 W54 13.9 13.9 13.9
W55 14.0 14.0 W55 15.2 15.2 15.2
W56 15.4 15.4 W56 16.7 16.7 16.7
w57 16.8 16.8 W57 18.3 18.3 18.3
w58 18.3 18.3 W58 — 19.9 19.9
w59 — 19.9 W59 — 21.8 21.8
W60 — 21.7 W60 — 23.8 23.8
w61 — 23.6 w61 — 26.0 26.0
W62 — 25.7 W62 — 28.5 28.5
W63 — 28.0 weé3 — — 31.0
W64 — —_ 34.0
W65 — — 37.0

Refer to Heater Element Selection Procedure on page 2 before using tables.
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For Application on Bulletin 100/500/609/1200 Line Starters Heater Element Specifications

TABLE 116 TABLE 117
Heater Element Full Load Amperes Heater Element Full Load Amperes
Cat. No. Size 0 Size 1 Cat. No. Size 0 Size 1 Size 1P
JJ14 0.19 0.19 JJ14 0.20 0.20 —
JJ13 0.21 0.21 JJ13 0.22 0.22 —_
JJ12 0.23 0.23 JJ12 0.24 0.24 —_
JJ11 0.26 0.26 JJ11 0.27 0.27 —_
JJ10 0.29 0.29 JJ10 0.30 0.30 —
JJo 0.31 0.31 JJ9 0.33 0.33 —
JJs 0.35 0.35 JJ8 0.37 0.37 —
JJ7 0.39 0.39 JJ7 0.40 0.40 —
JJé 0.43 0.43 JJé 0.45 0.45 —
JJ5 0.47 0.47 JJ5 0.50 0.50 —
JJ4 0.52 0.52 JJ4 0.55 0.55 —
JJ3 0.58 0.58 JJ3 0.60 0.60 —
JJ2 0.64 0.64 JJ2 0.67 0.67 —
JJi 0.71 0.71 JJ1 0.74 0.74 —
J1 0.79 0.79 J1 0.82 0.82 —
J2 0.87 0.87 J2 0.91 0.91 —
J3 0.96 0.96 J3 1.00 1.00 —
J4 1.07 1.07 Ja 1.1 1.1 —
J5 1.18 1.18 J5 1.22 1.22 —_
J6 1.31 1.31 J6 1.35 1.35 —
J7 1.45 1.45 J7 1.49 1.49 —_
J8 1.60 1.60 J8 1.66 1.66 —
J9 1.76 1.76 J9 1.83 1.83 —
J10 1.94 1.94 J10 2.02 2.02 —
J11 2.13 2.13 J11 2.24 2.24 —
J12 2.35 2.35 J12 2.48 2.48 —
J13 2.59 2.59 J13 2.75 2.75 —
J14 2.85 2.85 J14 3.03 3.03 —
J15 3.14 3.14 J15 3.35 3.35 —
J16 3.45 3.45 J16 3.70 3.70 —
J17 3.80 3.80 J17 410 410 —
J18 419 4.19 J18 4.53 4.53 —
J19 4.62 4.62 J19 5.01 5.01 —
J20 5.08 5.08 J20 5.54 5.54 —
J21 5.60 5.60 J21 6.13 6.13 —
J22 6.17 6.17 J22 6.78 6.78 —
J23 6.80 6.80 J23 7.49 7.49 —_
J24 7.48 7.48 J24 8.29 8.29 —_
J25 8.24 8.24 J25 9.16 9.16 —_
J26 9.08 9.08 J26 10.1 10.1 —
Ja27 10.0 10.0 J27 11.2 11.2 —
J28 11.0 11.0 J28 124 124 124
J29 12.2 12.2 J29 13.7 13.7 13.7
J30 13.6 13.6 J30 15.2 15.2 15.2
J31 15.1 15.1 J31 16.8 16.8 16.8
J32 16.7 16.7 J32 18.5 18.5 18.5
J33 18.6 18.6 J33 — 20.5 20.5
J34 — 20.4 J34 — 22.8 22.8
J35 — 22.5 J35 — 25.0 25.0
J36 — 24.8 J36 — 27.5 27.5
J37 — 27.5 J37 — — 30.0
J38 — — J38 — — 33.5
J39 — — J39 — — 36.0
J40 — — J40 — — —

Refer to Heater Element Selection Procedure on page 2 before using tables.
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Heater Element Specifications For Application on Bulletin 100/500/609/1200 Line Starters

TABLE 127 TABLE 132
Heater Element Full Load Amperes Heater Element Full Load Amperes
Cat. No. Size 00 Cat. No. Size 7 Size 8

W10 021 77 231 350
w11 0.23 J8 253 380
w12 0.25 J9 276 415
w13 0.27 J10 305 455
W14 0.30 NE 330 495
W15 0.34 J12 360 540
w16 0.37 J13 400 600
w17 0.41 J14 440 660
wi1s 0.45 J15 485 722
w19 0.50 J16 530 795
W20 0.55 a7 585 880
w21 0.60 J18 645 965
w22 0.65 J19 710 1160
w3 0.71 J20 780 1170
w24 0.78 J21 860 1290
was 0.86
W26 0.95 TABLE 133
wzz 1?2 Heater Element . Full Load Amperes .

' Cat. No. Size 7 Size 8
w29 1.25 . = =
W30 1.36 W30 _ ~
LB 1.50 w31 230 345
2 1.85 w32 248 375
UEE 1.82 W33 272 410
e 2.01 w34 305 460
WSS 2.21 w3s 325 485
R 245 W36 355 535
Uk 2.67 w37 390 585
U 3.00 was 430 645
U 3.31 w39 475 710
VD 3.65 W40 520 780
VA 4.06 W 575 860
2 4.49 wa2 630 945
VS 4.98 w43 690 1035
U 5.48 Wa4 755 1135
WS 6.06 was 835 1255
wae 6.68
w47 7.35 TABLE 134
was 8.09
W49 8.90 Heater Element
W50 9.80 Cat. No. Size 7

W29 240
W30 261
W31 285
wa2 310
w33 340
W34 370
was 405
W36 445
w37 490
was 540
W39 590
W40 650
wa 710
wa2 780
w43 860
W44 —

Refer to Heater Element Selection Procedure on page 2 before using tables.
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For Application on Bulletin 100/500/609/1200 Line Starters Heater Element Specifications

TABLE 144 TABLE 145
Heater Element Full Load Amperes Heater Element Full Load Amperes
Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4 Cat. No. Size 0 Size 1 Size 2
w10 0.18 0.18 — — — w10 0.18 0.18 —
w11 0.20 0.20 — — — w11 0.20 0.20 —
w12 0.22 0.22 — — — w12 0.22 0.22 —
W13 0.24 0.24 — — — W13 0.24 0.24 —
W14 0.26 0.26 — — — W14 0.27 0.27 —
W15 0.29 0.29 — — — W15 0.30 0.30 —_
w16 0.32 0.32 — — — w16 0.33 0.33 —
w17 0.35 0.35 — — — w17 0.36 0.36 —_
w18 0.38 0.38 — — — w18 0.40 0.40 —
w19 0.42 0.42 — — — w19 0.44 0.44 —
w20 0.46 0.46 — — — w20 0.49 0.49 —
w21 0.51 0.51 — — — w21 0.54 0.54 —
w22 0.56 0.56 — — — w22 0.60 0.60 —_
w23 0.62 0.62 — — — w23 0.66 0.66 —
w24 0.68 0.68 — — — w24 0.73 0.73 —
w25 0.75 0.75 — — — w25 0.80 0.80 —
W26 0.82 0.82 — — — W26 0.88 0.88 —_
w27 0.90 0.90 — — — w27 0.97 0.97 —
w28 0.99 0.99 — — — w28 1.06 1.06 —
w29 1.09 1.09 — — — W29 1.17 1.17 —
W30 1.20 1.20 — — — w30 1.29 1.29 —
W31 1.32 1.32 — — — W31 1.42 1.42 —
w32 1.45 1.45 — — — w32 1.56 1.56 —
w33 1.59 1.59 — — — w33 1.71 1.71 —
W34 1.75 1.75 — — — W34 1.89 1.89 —
w35 1.93 1.93 — — — w35 2.08 2.08 —
W36 212 212 — — — W36 2.28 2.28 —
W37 2.33 2.33 — — — w37 2.51 2.51 —
w38 2.56 2.56 — — — w38 2.76 2.76 —
W39 2.81 2.81 — — — W39 3.04 3.04 —
w40 3.09 3.09 — — — w40 3.34 3.34 —
w41 3.40 3.40 — — — w41 3.68 3.68 —
w42 3.74 3.74 — — — w42 4.05 4.05 —
w43 411 411 — — — w43 4.45 4.45 —
w44 4.52 4.52 — — — w44 4.90 4.90 —
w45 4.97 4.97 — — — w45 5.39 5.39 5.58
W46 5.46 5.46 5.60 — — W46 5.88 5.88 6.11
w47 6.01 6.01 6.15 — — w47 6.41 6.41 6.70
w48 6.60 6.60 6.76 — — w48 6.99 6.99 7.34
W49 7.26 7.26 7.43 — — w49 7.63 7.63 7.97
W50 7.98 7.98 8.17 —_ —_ W50 8.32 8.32 8.69
W51 8.78 8.78 8.98 — — W51 9.07 9.07 9.52
W52 9.65 9.65 9.87 — — W52 9.89 9.89 10.4
w53 10.6 10.6 10.8 — — W53 10.8 10.8 11.4
W54 11.7 11.7 11.9 — — W54 11.8 11.8 12.5
W55 12.8 12.8 13.1 — — W55 12.9 12.9 13.6
W56 141 141 14.4 — — W56 14.2 14.2 14.9
W57 15.4 15.4 15.7 — — W57 15.5 15.5 16.2
w58 16.8 16.8 171 — — w58 16.8 16.8 17.4
W59 18.3 18.3 18.6 — — W59 18.5 18.5 19.3
weo — 19.8 20.1 — — w60 — 20.3 21.0
w61 — 21.3 21.7 25.5 — W61 — 22.2 23.0
w62 — 22.7 23.1 28.1 — w62 — 24.0 25.0
w63 — 24.4 24.8 31.0 32.0 w63 — 26.1 271
W64 — 26.2 28.6 34.0 35.0 W64 — 28.4 29.6
W65 — 28.2 30.5 37.0 38.5 W65 — — 32.0
W66 — — 33.0 40.0 425 W66 — — 34.5
w67 — — 35.5 43.5 46.5 W67 — — 38.0
wes — — 38.0 47 51 wes — — 41.5
W69 — — 40.5 51 55 W69 — — 45.0
W70 — — 43.5 55 59 W70 — — —
W71 —_ —_ 47.0 59 64 W71 —_ —_ —_
w72 — — — 63 69 w72 — — —
W73 — — — 67 74 w73 — — —
W74 — — — 71 79 W74 — — —_
W75 — — — 76 84 W75 — — —
W76 — — — 80 90 W76 — — —
W77 — — — 85 96 w77 — — —
W78 — — — 90 102 w78 —_ —_ —_
W79 — — — — 107 W79 — — —
W80 — — — — 113 w80 — — —
wa1 — — — — 118 W81 — — —
ws2 —_ —_ —_ —_ 124 w82 —_ —_ —_
w83 — — — — 130 ws3 — — —
ws4 —_ —_ —_ —_ 135 ws4 —_ —_ —_
W85 — — — — — W85 — — —
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Heater Element Specifications For Application on Bulletin 100/500/609/1200 Line Starters

TABLE 146 TABLE 148
Heater Element Full Load Amperes Heater Element Full Load Amperes
Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4 Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4
W10 0.18 0.18 — — — W10 0.19 0.19 — — —
W11 0.20 0.20 — — — W11 0.21 0.21 — — —
w12 0.22 0.22 — — — W12 0.23 0.23 — — —
w13 0.24 0.24 — — — w13 0.25 0.25 — — —
W14 0.27 0.27 — — — W14 0.28 0.28 — — —
W15 0.30 0.30 - — — W15 0.30 0.30 — — —
W16 0.33 0.33 — — — W16 0.33 0.33 — — —
w17 0.36 0.36 — — — w17 0.36 0.36 — — —
w18 0.40 0.40 — — — w18 0.39 0.39 — — —
W19 0.44 0.44 _ _ _ W19 0.43 0.43 — — —
W20 0.49 0.49 — — i W20 0.48 0.48 — — —
W21 0.54 0.54 — _ — w21 0.52 0.52 — — —
w22 0.60 0.60 — — _ w22 0.57 0.57 — — —
w23 0.66 0.66 — _ _ w23 0.62 0.62 — — —
w24 0.73 0.73 _ _ _ W24 0.69 0.69 — — —
W25 0.80 0.80 — _ _ W25 0.76 0.76 — — —
w26 0.88 0.88 _ _ _ W26 0.83 0.83 — — —
w27 0.97 0.97 _ _ _ w27 0.91 0.91 — — —
w2s 1.06 1.06 _ _ . W28 1.01 1.01 — — —
w29 1.17 117 — — — W29 1.12 1.12 - - —
W30 1.29 1.29 — - — W30 1.22 1.22 - — -
w31 1.42 1.42 — — — W31 1.34 1.34 — — —
w32 1.56 1.56 — — — w32 1.47 1.47 — — —
w33 1.71 1.71 — — — UEE 1.62 1.62 - - -
w34 1.89 1.89 — — — Ll 1.78 1.78 - — —
W35 2.08 2.08 — — — W3s 1.96 1.96 - - -
w36 2.28 228 — — — LT 2.15 2.15 - - -
w37 2.51 2.51 — — — Wew 2.36 2.36 - - -
w3s 276 276 — — — UIEE 260 2.60 - - -
W39 2.86 2.86 — — —
W39 3.04 3.04 — — —
W40 3.34 3.34 = = — Wao 3.16 316 - - -
W41 3.48 3.48 — — —
W41 3.68 3.68 — — —
wa2 4.05 4.05 — — — Waz 3.84 3.84 - - -
w43 4.22 4.22 — — —
w43 4.45 4.45 — — —
was 4.90 4.90 — — — iyt 4.65 4.69 - = =
45 5.12 5.12 5.13 — —
W45 5.39 5.39 5.53 — — Wae 2 6s 263 i _ _
W46 5.88 5.88 6.04 — — Wa7 690 620 699 _ -
waz 6.41 6.41 6.60 — — W48 682 P P _ -
wa4s 6.99 6.99 7.21 — — Wao 751 751 7o _ -
W49 7.63 7.63 7.87 — — WED 593 803 845 = =
W50 8.32 8.32 8.60 — — R 907 907 932 _ —
o 9.07 9.07 9.39 - - W52 9.95 9.95 10.3 10.6 —
s 9.89 9.89 103 - - ws3 10.8 10.8 11.4 11.6 —
ws3s 108 10.8 1.2 — - W54 11.9 11.9 12.4 12.6 —
w4 1.8 1.8 12.2 - - W55 13.0 13.0 13.6 13.9 —
W55 128 12.8 13.3 — — W56 142 14.2 14.8 153 —
W56 14.0 14.0 14.6 — — w57 15.5 15.5 16.1 16.9 17.3
W57 15.3 15.3 15.8 - — W58 16.4 16.4 17.3 18.7 19.0
W58 16.7 16.7 17.3 — — W59 17.7 17.7 18.7 20.7 21.0
xgg 18.1 12-; ;gg — — W60 19.7 19.7 20.6 228 231
— . - — - w61 — 217 227 25.1 255
W61 - 21.5 22.5 25.5 - w62 — 24.2 25.2 275 28.0
we2 - 23.5 24.6 28.1 — we3 — 27.0 28.0 305 31.0
W63 — 25.7 26.8 31.0 32.0 W64 _ _ 30.0 33.5 34.0
W64 — 27.5 29.4 34.0 35.0 W65 — — 325 36.5 37.0
we5 - - 32.0 37.0 385 W66 — — 35.0 39.5 40.0
w66 — — 34.5 40.0 42.5 we7 — — 38.0 425 44.0
W67 — — 37.5 43.5 46.5 wes — — 405 46 48.5
w68 — — 41.0 47.0 51 w69 — — 43.5 50 53.0
W69 — — 445 51 55 W70 — — 465 54 57.0
W70 — - 47.0 55 59 w71 — — — 58 62.0
W71 — — — 59 64 W72 — — — 62 67.0
w72 — — — 63 69 w73 — — — 67 72.0
w73 — — — 67 74 w74 — — — 72 77.0
W74 — — — 71 79 W75 = — — 76 82.0
W75 — — — 76 84 w76 — — — 81 87.0
W76 — — — 80 90 w77 — — — 86 93.0
w77 — — — 85 9 w78 — — — 90 99.0
w78 — — — 90 102 w79 — — — — 105
W79 — — — — 107 W80 — — — — 112
W80 — — — — 113 wst — — — — 17
ws1 — — — — 118 ws2 — — — — 123
ws2 — — — — 124 ws3 — — — — 129
ws3 — — — — 130 ws4 — — — — 135
ws4 — — — — 135 w85 — — — — —
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For Application on Bulletin 100/500/609/1200 Line Starters Heater Element Specifications

TABLE 149 TABLE 150
Heater Element Full Load Amperes Heater Element Full Load Amperes
Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4 Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4
W10 0.18 0.18 — — — W10 0.18 0.18 — — —
w11 0.20 0.20 — — — W11 0.20 0.20 — — —
w12 0.22 0.22 — — — w12 0.22 0.22 — — —
w13 0.24 0.24 — — — w13 0.24 0.24 — — —
w14 0.27 0.27 — — — W14 0.26 0.26 — — —
W15 0.30 0.30 - — — W15 0.28 0.28 — - —
W16 0.33 0.33 — — — W16 0.31 0.31 — — —
w17 0.36 0.36 — — — w17 0.34 0.34 — — —
w18 0.40 0.40 — — — w18 0.37 0.37 — — —
w19 0.44 0.44 — — — w19 0.41 0.41 — — —
w20 0.49 0.49 — — — W20 0.46 0.46 — — —
w21 0.54 0.54 — — — w21 0.50 0.50 — — —
w22 0.60 0.60 — — — w22 0.55 0.55 — — —
w23 0.66 0.66 — — — w23 0.60 0.60 — — —
w24 0.73 0.73 — — — w24 0.67 0.67 — — —
W25 0.80 0.80 — — — W25 0.73 0.73 — — —
w26 0.88 0.88 — — — w26 0.80 0.80 — — —
w27 0.97 0.97 — — — w27 0.88 0.88 — — —
w28 1.06 1.06 — — — wag 0.97 0.97 — — —
w29 117 117 _ _ _ W29 1.07 1.07 — — —
W30 1.29 1.29 _ _ — W30 1.17 1.17 — — —
W31 1.42 1.42 _ _ _ W31 1.29 1.29 — — —
W32 156 156 _ _ _ w32 1.42 1.42 — — —
w33 1.71 1.71 _ . _ W33 1.57 1.57 — — —
w34 1.89 1.89 _ _ _ W34 1.78 1.73 — — —
W35 2.08 2.08 - — — W35 1.90 1.90 - — —
W36 2.28 2.28 — — — W36 ;-(2)8 2-28 - — —
w37 2.51 2.51 — — — W37 28 -5? - — —
w3s 2.76 2.76 — — — W38 2.51 2. - — —
W39 3.04 3.04 — — _ w39 2.76 2.76 — — _
W40 3.04 3.04 — — —
W40 3.34 3.34 — — -
W41 3.34 3.34 — — _
w41 3.68 3.68 — — —
W42 3.68 3.68 — — —
w42 4.05 4.05 — — _
w43 4.04 4.04 — — _
w43 4.45 4.45 — — _
w44 4.46 4.46 — — —
w44 4.90 4.90 — — _
W45 4.94 4.94 5.13 — —
W45 5.39 5.39 5.53 — —
W46 5.46 5.46 5.64 — —
W46 5.88 5.88 6.00 — —
w47 6.03 6.03 6.22 — —
W47 6.41 6.41 6.60 — —
w48 6.65 6.65 6.85 — —
was 6.99 6.99 7.20 - - W49 7.33 7.33 7.56 — —
W49 7.63 7.63 7.84 — — NG 613 513 S — —
W50 8.32 8.32 8.53 — — W1 695 g o3 _ _
a5; 9.07 9.07 ?63(2) 10_6 - W52 9.90 9.90 10.3 10.4 —
2 9.89 9.89 : by - W53 10.7 10.7 13 114 —
1 108 108 n2 6 - W54 1.7 1.7 12.3 125 —
W% ns 18 12.2 12.6 - W55 12.8 12.8 134 13.7 =
U 128 128 18.2 13.9 - W56 14.0 14.0 145 15.1 —
w56 14.0 14.0 14.4 15.3 — w57 15.3 15.3 15.8 16.7 18.5
wog 15.3 15.3 15.8 16.9 18.5 ws8 16.2 16.2 16.7 18.4 205
U 16.2 162 16.8 18.7 20.5 W59 17.5 17.5 18.0 20.3 225
W59 17.6 17.6 18.3 20.7 22.5 W60 19.4 19.4 19.9 225 25.0
W60 19.5 19.5 20.3 22.8 25.0 e o 013 219 048 075
e - 21.5 22.4 25.1 27.5 w62 - 23.3 24.2 27.2 30.0
W62 — 23.4 24.4 275 30.0 e _ 055 268 300 330
wes - 257 268 305 33.0 w64 — 27.2 28.7 33.0 36.0
W64 — 275 28.7 335 36.0 W65 — — 310 3.0 395
Wes - - 81.5 87.0 39.5 Wwee — — 335 39.5 43.0
WSS - - 34.0 41.0 43.0 we? — — 36.0 435 47.0
wer - - 8r.0 44.0 47.5 wes - — 38.5 475 51.0
rSS - - 40.5 47.5 52.0 we9 — — 415 52.0 56.0
U i - 43.5 52.0 56.0 W70 - — 45.0 56.0 61.0
W70 —_ — 46.5 57.0 61.0 W71 — — _ 60.0 66.0
W71 —_ — —_ 61.0 66.0 W72 — _ _ 65.0 71.0
W72 —_ — — 66.0 71.0 W73 — — — 69.0 76.0
w73 — — — 71.0 76.0 w74 — — — 74.0 82.0
W74 — — — 75.0 81.0 W75 — — — 79.0 87.0
W75 — — — 79.0 87.0 W76 — — — 85.0 93.0
w76 — — — 83.0 93.0 w77 — — — 91.0 99.0
w77 — — — 87.0 99.0 w78 _ _ _ _ 105
w78 — — — 91.0 105 W79 — _ _ _ 111
w79 — — — — 111 W80 — — — — 118
Ws0 — — — — 118 ws1 — — — — 125
ws1 — — — — 125 ws2 — — — — 132
ws2 — — — — 132 ws3 — — — — 139
ws3 — — — — 139 ws4 — — — — —
ws4 — — — — — ws5 — — — — —
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Heater Element Specifications

For Application on Bulletin 100/500/609/1200 Line Starters

TABLE 151 TABLE 152
Heater Element Full Load Amperes Heater Element Full Load Amperes
Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4 Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4

W10 0.19 0.19 — — — W10 0.19 0.19 — — —
w11 0.21 0.21 — — — W11 0.21 0.21 — — —
w12 0.23 0.23 — — — w12 0.23 0.23 — — —
w13 0.25 0.25 — — — w13 0.25 0.25 — — —
W14 0.28 0.28 — — — w14 0.28 0.28 — — —
W15 0.30 0.30 - - — W15 0.31 0.31 — — —
w16 8-22 8-22 - - — w16 0.34 0.34 — — —
w17 . . - - - w17 0.37 0.37 — — —
w18 0.39 0.39 — — — — _ _
wo | oss | oss | — | — | - Wi o5 | oss | — | — | =
W20 0.48 0.48 — — — W20 050 050 — — —
w21 0.52 0.52 - - - w21 0.55 0.55 — — —
w22 0.57 0.57 — — — TS 0.60 0.60 _ _ _
b P 0.62 0.62 - - - w23 0.66 0.66 — — —
w24 0.69 0.69 — — — e 0.73 073 _ B B
W25 0.76 0.76 — — —

W25 0.80 0.80 — — —
W26 0.83 0.83 — — —
W7 091 0.91 - - _ W26 0.88 0.88 — — —

w27 0.97 0.97 — — —
w28 1.01 1.01 — — — W28 106 106 _ _ _
W29 1.12 1.12 — — — : :
W30 122 1.22 — — — W29 1.16 1.16 — — —
W31 134 134 _ _ _ W30 127 1.27 — — —
w32 1.47 1.47 — — — w31 1.39 1.39 - - -
Wa3 162 162 _ _ _ w32 1.51 1.51 — — —
w34 1.78 1.78 — — — VR 1.65 1.65 - - -
W35 1.96 1.96 — — — W34 1.80 1.80 - - —
w36 2.15 2.15 — — — W35 1.96 1.96 - - -
w37 236 236 _ _ _ W36 2.15 2.15 — — —
w3s 2.60 2.60 — — — wa7 2.36 2.36 - - -
w39 2.86 2.86 — — — w38 2.60 2.60 — — —
W40 3.16 3.16 — — — W39 2.86 2.86 — — —
W41 3.48 3.48 — — — w40 3.16 3.16 — — —
w42 3.84 3.84 — — — w41 3.48 3.48 — — —
w43 4.22 422 — — — w42 3.85 3.85 — — —
Wa4 4.65 4.65 — — — w43 423 4.23 — — —
W45 5.12 5.12 5.13 — — Wa4 4.68 4.68 — — —
W46 5.63 5.63 5.64 — — Wa5 5.18 5.18 5.25 - -
W47 6.20 6.20 6.22 — — W46 5.68 5.68 5.81 — —
was 6.82 6.82 6.85 — — wa7 6.28 6.28 6.41 — —
W49 7.51 7.51 7.56 — — was 6.94 6.94 7.09 — —
W50 8.23 8.23 8.45 — — W49 7.71 7.71 7.86 — —
W51 9.07 9.07 9.32 — — W50 8.45 8.45 8.56 — —
W52 9.95 9.95 10.3 10.6 — W51 9.29 9.29 9.40 — —
W53 10.8 10.8 11.3 11.6 — W52 10.3 10.3 10.4 10.6 —
W54 11.9 11.9 12.3 12.6 — W53 11.4 11.4 115 11.6 —
W55 13.0 13.0 13.4 13.9 — W54 12.5 12.5 12.6 12.6 —
W56 14.2 14.2 14.5 15.3 — W55 13.7 13.7 13.8 13.9 i
W57 15.5 15.5 15.8 16.9 — W56 15.0 15.0 15.1 15.3 —
W59 17.7 17.7 18.1 20.7 - W58 17.6 17.6 17.7 18.7 20.5
W60 19.7 19.7 20.0 2238 — W59 18.9 189 191 0.7 095
e - 217 22.0 25.1 25.0 W60 - 20.9 211 228 25.0
w62 — 242 245 275 27.7 e B 299 230 5.1 075
wgi - 2.0 S;g ggg glg we2 — 25.0 25.7 275 30.0
Wes = = S s 350 W63 — 27.6 285 30.5 33.0
Wee - - o 0.0 e We4 — — 305 335 36.0
W67 — — 37.0 44.0 455 WWes — — 33.0 865 895
wes — — 39.5 48.0 49.0 Wwee - - 355 40.0 43.0
W69 — — 425 52.0 53.0 wez - - 385 44.0 47.0
W70 — — 6.0 57.0 57.0 U - - 41.5 48.5 51.0
T _ _ _ 610 62.0 W69 — — 45.0 53.0 56.0
w72 — — — 66.0 67.0 W70 - - - 58.0 61.0
w73 — — — 70.0 72.0 Wil - - - 62.0 66.0
w74 — - — 75.0 77.0 2 - - - 67.0 72.0
W75 — — — 80.0 84.0 S - - - 72.0 77.0
w76 — — — 86.0 92.0 W74 - — - 77.0 83.0
w77 — — — 92.0 97.0 W75 - - - 82.0 89.0
w78 — — — — 102 W76 — — — 88.0 95.0
W79 — — — — 109 W77 — — — 94.0 102
) — — — — 117 w78 — — — — 108
ws1 — — — — 125 W79 — — — — 116
ws2 — — — — 130 w80 — — — - 123
ws3 — — — — 136 ws1 — — — — 130
ws4 — — — — — ws2 — — — — 137
wss — — — — — wss — — — — _
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For Application on Bulletin 100/500/609/1200 Line Starters Heater Element Specifications

TABLE 153 TABLE 154
Heater Element Full Load Amperes Heater Element Full Load Amperes
Cat. No. Size 0 Size 1 Size 2 \ Size 3 Size 4 Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4
w10 0.19 0.19 — — = W10 0.20 0.20 — — =
wi1 0.21 0.21 — — — w11 0.22 0.22 — — —
wi2 0.23 0.23 — — — wi2 0.24 0.24 — — —
wi3 0.25 0.25 — — — w13 0.26 0.26 — — —
wi4 0.28 0.28 — — — w14 0.29 0.29 — — —
wi5 0.31 0.31 — — — W15 0.32 0.32 — — -
w16 0.34 0.34 — — — w16 0.35 0.35 — — —
W17 0.37 0.37 — — — w17 0.38 0.38 — — —
wis 0.41 0.41 — — — w18 0.42 0.42 — — —
w19 0.45 0.45 — — — w19 0.47 0.47 — — —
W20 0.5 0.50 — —_ — W20 0.51 0.51 — — —
w21 0.55 0.55 — — — w21 0.56 0.56 — — —
w22 0.6 0.60 — — _ w22 0.61 0.61 — — —
w23 0.66 0.66 — _ _ w23 0.67 0.67 — — —
w24 0.73 0.73 _ _ — w24 0.74 0.74 — — —
w25 0.8 0.80 — — — w25 0.81 0.81 — — —
W26 0.88 0.88 — — — w26 0.89 0.89 — — —
w27 0.97 0.97 — — _ w27 0.98 0.98 — — —
w28 1.06 1.06 — — — w2 1.08 1.08 — — —
w29 1.16 1.16 _ _ _ W29 1.19 1.19 — — —
w30 1.27 1.27 — — — w30 1.30 1.30 — — —
W31 1.39 1.39 _ _ _ W31 1.43 1.43 — — —
w32 1.51 1.51 — — — w32 1.55 1.55 — — —
w33 1.65 1.65 _ _ _ W33 1.70 1.70 — — —
w34 1.8 1.80 _ _ _ W34 1.90 1.90 — — —
W35 1.08 1.08 _ — — W35 2.02 2.02 —_ — —
W36 218 218 _ _ _ W36 2.22 2.22 — — —
W37 239 239 _ _ _ W37 2.43 2.43 — — —
W3as 263 263 _ _ _ w3s 2.68 2.68 — — —
W39 29 2.90 _ _ _ w39 2.96 2.96 — — —
W40 3.19 319 — — — W40 3.25 3.25 — — —
w41 35 3,50 _ B - W41 3.58 3.58 — — —
Wa2 3.85 385 B _ - w42 3.94 3.94 — — —
w43 4.24 4.24 — — — w43 4.30 4.30 - - —
Waa 166 166 . B B W44 4.72 4.72 — — —
we s s | v = | - R R
\was 564 564 578 _ - waz 6.38 6.38 6.41 — —
mg 66:2 g'gg g'gg - - was 7.06 7.06 7.09 — —
: : ‘ - B W49 7.83 7.83 7.86 — —
W49 7.51 7.51 7.69 — — WG g8 e 823 = =
W50 8.25 8.25 8.45 B - W51 9.41 9.41 9.48 — —
ws1 9.07 .07 9.32 . - W52 10.5 10.5 10.6 11.1 —
w52 9.98 9.98 10.3 10.6 — Wa3 e e 117 120 _
Ws3 11 no na ne - W54 12.7 12.7 12.8 13.4 —
W54 12.1 12.1 12.4 12.6 — W55 140 140 21 a7 —
W55 13.3 13.3 13.6 13.9 — TS 153 153 154 163 _
wgs 11‘? 12'3 12'2 12'3 1;5 W57 16.7 16.7 16.9 17.9 19.5
: ‘ ‘ : w58 18.0 18.0 18.3 19.7 21.4
w58 17.4 17.4 17.8 18.7 20.5 e o 19.3 19.9 017 237
L) 19 19.0 19.5 20.7 22.5 W60 — 213 219 23.8 26.0
w60 — 20.7 21.2 22.8 25.0 e _ s 040 o6 1 087
we1 — 22.7 23.3 25.1 27.5 We2 _ 5.6 %6.8 087 315
w62 — 24.7 25.3 27.5 30.0 e B 28.1 29.6 315 245
we3 — 27.0 28.0 30.5 33.0 Wea _ - 395 215 375
we4 — — 30.0 33.5 36.0 W65 — — 35.0 380 410
W65 — — 325 36.5 395 W66 _ B 275 115 445
w66 — — 35.0 39.5 43.0 W67 B B 210 455 485
we7 — — 38.0 425 47.0 W68 _ _ 450 495 53
wes — — 40.5 46.0 51.0 W69 _ _ - 54 58
W69 — — 435 50.0 56.0 W70 — — — 59 63
W70 — — 46.5 54.0 61.0 W71 _ _ _ 64 68
w71 — — — 58.0 66.0 W72 _ _ _ 70 74
w72 — — — 62.0 71.0 W73 _ _ _ 76 80
w73 — — — 67.0 76.0 W74 _ _ _ 81 86
W74 — — — 72.0 82.0 W75 — — — 87 2
W75 —_ —_ —_ 76.0 87.0 w76 _ _ _ 93 98
W76 — — — 81.0 93.0 W77 _ _ _ _ 105
w77 — — — 86.0 99.0 w78 _ _ _ _ 112
w78 — — — 90.0 105 W79 _ _ _ _ 120
w79 — — — — 111 w80 — — — — 128
wso — — — — 118 ws1 — — — — 136
ws1 — — — — 125 ws2 — — — — —
ws2 — — — — 132 ws3 — — — — —
ws3 — — — — 139 ws4 _ _ _ _ _
ws4 — — — — — w85 — — — — —
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Heater Element Specifications

For Application on Bulletin 100/500/609/1200 Line Starters

TABLE 155 TABLE 156
Heater Element Full Load Amperes Heater Element Full Load Amperes
Cat. No. Size 0 Size 1 Size 1P Size 2 Size 3 Cat. No. Size 0 | Size1 | Size 1P | Size 2 Size 3 Size 4
w10 0.20 0.20 — — — w10 0.20 0.20 — — — —
w11 0.22 0.22 — — — w11 0.22 0.22 — — — —
w12 0.24 0.24 — — — W12 0.24 0.24 — — — —
w13 0.26 0.26 — — — w13 026 | 0.26 - - - -
w14 0.29 0.29 — — — WAL 029 | 0.29 - - — -
W15 032 032 — - - W15 0.32 0.32 — — - —
w16 0.35 0.35 — — — wie 0.35 ) 035 ) — - - -
W17 0.39 0.39 B _ _ W17 0.39 0.39 — — — —
wi1s 0.43 0.43 — — — WAL 043 | 043 - - - -
w19 0.47 0.47 — — — e T - — =
W20 0.51 0.51 — — — - :
w21 0.56 0.56 — — — —
w21 0.56 0.56 — — — W22 0.61 0.61 _ _ _ _
w22 0.61 0.61 — — — : :
w23 0.67 0.67 — — — —
w23 0.67 0.67 - - - w24 074 | 074 — — — —
w24 0.74 0.74 — — — ok 0.87 081 — — — —
W25 0.81 0.81 — — — Woe 0.89 0.89 _ _ _ _
w26 0.89 0.89 - - - w27 098 | 098 — — — —
W27 0.98 0.98 —_ —_ —_ w2s 1.08 1.08 _ _ —_ —
w28 1.08 1.08 — — — w29 119 1.19 _ _ _ _
W29 1.19 1.19 — — —_ W30 1.30 1.30 — — — —
W30 1.30 1.30 — — — W31 1.43 1.43 _ _ _ _
w31 1.43 1.43 — — — w32 1.57 1.57 — — _ —
w32 1.56 1.56 — — — w33 1.72 1.72 — — — —
w33 1.70 1.70 — — — W34 1.90 1.90 — — — -
W34 1.88 1.88 — — — W35 2.08 2.08 — — — —
W35 2.05 2.05 — — — W36 2.28 2.28 — — — —
W36 2.24 2.24 — — — w37 2.49 2.49 — — — —
w37 2.44 2.44 — — — w3s 2.74 2.74 — — — —
w38 2.69 2.69 — — — W39 3.02 3.02 — — — —
W39 2.97 297 — — — W40 3.33 3.33 — — — —
W40 3.30 3.30 — — — W41 3.68 3.68 — — — —
W41 3.64 3.64 — — — w42 4.14 4.14 — — — —
w42 4.10 4.10 — — — wa3 4.61 4.61 — — — —_
w43 4.57 4.57 — — — W44 5.06 5.06 - — - -
Waa 5.01 5.01 _ _ _ wa5 556 5.56 — 557 - —
Wa5 551 551 — 5.48 — W46 6.11 6.11 — 6.12 — —
w46 6.06 6.06 — 6.09 — waz 6r2 | 672 |\ — | 678 1 — -
was 7.40 7.40 — 7.38 — —
we | e |em | = | em | - we | ot | | = lam | = | =
w49 7.89 7.89 — 7.94 — oo ol b IR o B -
wso 8.62 8.62 - 8.68 - WZ; 108 10.8 — 10.9 1.7 —
L) 9.4 9.41 - 9.48 T W53 1.8 1.8 11.8 1.9 12.8 —
o2 105 105 - 106 ns W54 129 | 129 | 129 | 130 | 139 —
e 1.6 11.6 11.6 7 12.6 W55 142 | 142 | 142 | 143 | 152 —
W54 12.7 127 127 12.8 13.8 W56 155 | 155 | 155 | 156 | 16.8 —
W55 14.0 14.0 14.0 14.1 15.1 w57 170 | 170 | 170 | 171 | 185 | 195
W56 15.3 153 15.3 15.4 16.7 w58 183 | 183 | 183 | 185 | 202 | 214
W57 16.7 16.7 16.7 16.8 18.3 W59 _ 19.9 19.9 201 299 237
W58 18.0 18.0 18.0 18.1 20.1 W60 — 250 2.0 292 245 26.0
W59 — 19.3 19.3 19.5 221 W61 — 24.3 243 245 27.1 28.7
w60 — 213 213 21.5 24.4 w62 — 27.0 27.0 27.2 29.9 315
W61 — 23.3 23.3 23.8 27.0 W63 _ _ 29.5 30.0 32.5 34.5
w62 — 25.6 25.6 26.4 29.5 Weé4 — — 32.0 33.0 35.5 37.5
W63 — 28.1 28.1 29.2 32,5 W65 - = 34.0 355 39.0 1.0
W64 — — 30.5 315 35.0 W66 — — 36.0 38.0 425 445
W65 — — 325 34.0 385 W67 — — — 4.5 47.0 485
W66 — — 34.0 36.5 42.0 wes — — — 45.0 52 53
w67 — — 36.0 39.5 46.0 W69 — — — — 57 58
W68 — — — 425 50 W70 — — — — 62 63
W69 — — — 46.0 54 W71 — — — — 67 68
W70 — — — —_ 59 w72 — — — — 73 74
W71 — — — — 64 W73 —_ — — - 79 80
W72 — — — — 70 W74 — — — — 85 86
W73 — — — — 76 W75 - — — — 92 93
w74 _ _ _ _ 81 W76 — — — — — 100
W75 _ _ _ _ 87 W77 — — — — — 108
W76 _ _ _ _ a3 w78 — — — — — 116
W77 . B _ _ - W79 — — — — — 125
W78 _ _ _ _ _ W80 — - — — - 135
e _ B B _ B ws1 — — — — — —
7t N = S - i Rl il I e
ws4 — — — — — —
Refer to Heater Element Selection Procedure on ws5 _ _ — — _ —

page 2 before using tables.
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For Application on Bulletin 100/500/609/1200 Line Starters Heater Element Specifications

TABLE 158 TABLE 159
Mlzster Eenmemt Full Load Amperes ester Eement Full Load Amperes
Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4 Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4
JJ14 0.19 0.19 — — — JJ14 0.19 0.19 — — —
JJ13 0.21 0.21 — — —_ JJ13 0.21 0.21 — —_ —_
JJ12 0.23 0.23 — — — JJ12 0.23 0.23 — — —
JJi1 0.26 0.26 — — — JJ11 0.26 0.26 — — —
JJ10 0.28 0.28 — — — JJ10 0.28 0.28 — — —
JJ9 0.31 0.31 — — — JJ9 0.31 0.31 — — —
JJ8 0.34 0.34 — — — JJs 0.34 0.34 — — —
JJ7 0.38 0.38 — — — JJ7 0.38 0.38 — — —
JJé 0.42 0.42 — — — JJé 0.42 0.42 — — —
JJ5 0.46 0.46 — — — JJ5 0.46 0.46 — — —
JJ4 0.51 0.51 — — — JJ4 0.51 0.51 — — —
JJ3 0.57 0.57 — — — JJ3 0.57 0.57 — — —
JJ2 0.63 0.63 — — — JJ2 0.63 0.63 — — —
JJ1 0.69 0.69 — — — JJ1 0.69 0.69 — — —
J1 0.76 0.76 — — — J1 0.76 0.76 — — —
J2 0.84 0.84 — — — J2 0.84 0.84 — — —
J3 0.92 0.92 — — — J3 0.92 0.92 — — —
J4 1.02 1.02 — — — J4 1.02 1.02 — — —
J5 1.12 1.12 —_ — —_ J5 1.12 1.12 — —_ —
J6 1.23 1.23 — — — J6 1.23 1.23 — — —
J7 1.36 1.36 — — — J7 1.36 1.36 — — —
J8 1.50 1.50 — — — J8 1.50 1.50 — — —
J9 1.65 1.65 — — — J9 1.65 1.65 — — —
J10 1.82 1.82 — — — J10 1.82 1.82 — — —
J11 2.00 2.00 — — — J11 2.00 2.00 — — —
J12 2.20 2.20 — — — J12 2.20 2.20 — — —
J13 2.43 2.43 — — — J13 2.43 2.43 — — —
J14 2.68 2.68 — — — J14 2.68 2.68 — — —
J15 2.95 2.95 — — — J15 2.95 2.95 — — —
J16 3.25 3.25 — — — J16 3.25 3.25 — — —
J17 3.58 3.58 — — — J17 3.59 3.59 — — —
J18 3.96 3.96 — — — J18 3.96 3.96 — — —
J19 4.37 4.37 — — — J19 4.37 4.37 — — —
J20 4.82 4.82 — — — J20 4.82 4.82 — — —
J21 5.32 5.32 — — — J21 5.32 5.32 — — —
J22 5.87 5.87 — — — J22 5.87 5.87 - — —
J23 6.48 6.48 —_ — —_ J23 6.48 6.48 — —_ —
J24 7.15 715 —_ — —_ J24 715 7.15 — —_ —
J25 7.89 7.89 — — — J25 7.89 7.89 — — —
J26 8.70 8.70 8.84 — — J26 8.70 8.70 8.84 — —
J27 9.56 9.56 9.71 — — Ja27 9.56 9.56 9.71 — —
J28 10.5 10.5 10.7 — — J2s 10.5 10.5 10.7 — —
J29 1.5 115 11.8 — — J29 115 115 1.7 — —
J30 12.7 12.7 13.0 — — J30 12.7 12.7 12.9 — —
J31 13.9 13.9 14.4 — — J31 13.9 13.9 14.2 — —
J32 15.3 15.3 15.9 — — J32 15.3 15.3 15.8 — —
J33 16.8 16.8 17.6 — — J33 16.8 16.8 17.5 — —
J34 18.5 18.5 19.4 21.6 — J34 18.5 18.5 19.4 20.9 —
J35 — 20.3 214 23.9 — J35 — 20.3 21.2 23.2 —
J36 — 22.3 23.5 26.5 — J36 — 22.3 23.2 25.7 —
J37 — 24.5 25.8 29.3 — J37 — 24.6 25.3 28.4 31.5
J38 — 27.0 28.8 32.5 34.5 J38 — 27.0 27.7 31.5 35.0
J39 — — 32.5 36.0 38 J39 — — 30.5 35.0 38.5
Jao — — 36.0 40.0 42 J40 — — 33.0 39.0 43.0
Ja1 — — 39.0 44.0 46 Ja1 — — 36.0 43.5 47.0
J42 —_ —_ 42.0 49 51 J42 —_ — 39.5 48.5 51
Ja3 — — 45.0 55 57 J43 — — 43.0 54 56
Ja4q — — — 60 62 Ja4q — — 47.0 59 61
Jas — — — 66 68 Jas — — — 64 67
J46 — — — 72 74 J46 — — — 70 73
J70 — — — 78 80 J70 — — — 77 81
J71 — — — 84 87 J71 — — — 85 90
J72 — — — 92 95 J72 — — — 92 99
J73 — — — — 104 J73 — — — — 108
J74 — — — — 113 J74 — — — — 118
J75 — — — — 122 J75 — — — — 129
J76 — — — — 132 J76 — — — — 140
J77 — — — — 143

Refer to Heater Element Selection Procedure on page 2 before using tables.
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Heater Element Specifications

For Application on Bulletin 100/500/609/1200 Line Starters

TABLE 160 TABLE 161
Mzster Eenmemt Full Load Amperes HenredEement Full Load Amperes
Cat. No. Size 0 | Size 1 Size 2 | Size3 | Size4 | Size 5 Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4
JJ14 0.19 0.19 — — — — JJ14 0.19 0.19 — — —
JJ13 0.21 0.21 — — — — JJ13 0.21 0.21 — — —
JJ12 0.23 0.23 — — — — JJ12 0.23 0.23 — — —
JJ11 0.26 0.26 — — — — JJ11 0.26 0.26 — — —
JJ10 0.28 0.28 — — — — JJ10 0.28 0.28 — — —
JJ9 0.31 0.31 — — — — JJ9 0.31 0.31 — — —
JJs 0.34 0.34 — — — — JJs 0.34 0.34 — — —
JJ7 0.38 0.38 — — — — JJ7 0.38 0.38 — — —
JJé 0.42 0.42 — — — — JJ6 0.42 0.42 — — —
JJ5 0.46 0.46 — — — — JJ5 0.46 0.46 — — —
JJ4 0.51 0.51 — — — — JJ4 0.51 0.51 — — —
JJ3 0.57 0.57 — — — — JJs 0.57 0.57 — — —
JJ2 0.63 0.63 — — — — JJ2 0.63 0.63 — — —
JJ1 0.69 0.69 — — — — JUt 0.69 0.69 — — —
J1 0.76 0.76 — — — — J1 0.76 0.76 — — —
J2 0.84 0.84 — — — — J2 0.84 0.84 — — —
J3 0.93 0.93 — — — — J3 0.93 0.93 — — —
J4 1.03 1.03 — — — — J4 1.03 1.03 — — —
J5 1.14 1.14 — — — — J5 1.13 113 — — —
J6 1.26 1.26 — — — 76 J6 1.24 1.24 — — —
J7 1.39 1.39 — — — 83 J7 1.37 1.37 — — —
Js 1.53 1.53 — — — 91 J8 1.51 1.51 — — —
Jo 1.68 1.68 — — — 100 Jo 1.66 1.66 — — —
J10 1.86 1.86 — — — 108 J10 1.84 1.84 — — —
J11 2.05 2.05 — — — 117 J11 2.02 2.02 — — —
J12 2.25 2.25 — — — 127 J12 2.22 2.22 — — —
J13 2.48 2.48 — — — 138 J13 2.45 2.45 — — —
J14 2.73 2.73 — — — 150 J14 2.70 2.70 — — —
J15 3.01 3.01 — — — 165 J15 2.97 2.97 — — —
J16 3.31 3.31 — — — 179 J16 3.27 3.27 — — —
J17 3.65 3.65 — — — 195 J17 3.61 3.61 — — —
J18 4.02 4.02 — — — 211 J18 3.98 3.98 — — —
J19 4.42 4.42 — — — 230 J19 4.39 4.39 — — —
J20 4.87 4.87 — — — 250 J20 4.84 4.84 — — —
J21 5.37 5.37 — — — 272 J21 5.34 5.34 — — —
J22 5.91 5.91 — — — — J22 5.89 5.89 — — —
J23 6.50 6.50 6.50 — — — J23 6.49 6.49 — — —
J24 7.19 7.19 7.21 — — — J24 7.16 7.16 — — —
J25 7.94 7.94 7.99 — — — J25 7.91 7.91 — — —
J26 8.78 8.78 8.85 — — — J26 8.73 8.73 9.11 — —
J27 9.71 9.71 9.81 — — — J27 9.58 9.58 10.1 — —
J28 10.7 10.7 10.9 — — — J28 10.6 10.6 11.1 — —
J29 11.8 11.8 12.1 — — — J29 11.7 11.7 12.2 — —
J30 13.1 13.1 13.4 — — — J30 13.0 13.0 13.5 — —
J31 14.5 14.5 14.9 — — — J31 14.4 14.4 14.9 — —
J32 16.0 16.0 16.5 — — — J32 15.9 15.9 16.4 — —
J33 17.7 17.7 18.3 — — — J33 17.6 17.6 18.1 — —
J34 19.6 19.6 20.2 222 — — J34 19.5 19.5 20.0 22.2 —
J35 — 21.6 22.4 24.5 — — J35 — 21.5 22.1 24.5 —
J36 — 23.9 24.8 271 — — J36 — 23.6 24.3 271 —
J37 — 26.4 27.4 29.9 — — J37 — 25.9 26.8 29.9 —
J3s — 29.3 30.5 33.0 33.5 — J38 — 28.5 29.5 33.0 34.5
J39 — — 33.5 36.5 37.5 — J39 — — 32,5 36.5 38.5
J40 — — 37.0 40.5 415 — J40 — — 355 40.5 425
Ja1 — — 41.0 45.0 46.5 — Jai — — 39.0 45.0 47.0
J42 — — 45.5 50 52 — J42 — — 43.0 50 52
J43 — — — 56 57 — J43 — — 47.5 56 58
Jaa — — — 61 63 — J44 — — — 61 64
Jas — — — 67 68 — J45 — — — 67 70
J46 — — — 73 75 — J46 — — — 73 77
J70 — — — 80 83 — J70 — — — 80 85
J71 — — — 87 91 — J71 — — — 87 93
J72 — — — 95 99 — J72 — — — 95 102
J73 — — — — 108 — J73 — — — — 112
J74 — — — — 117 — J74 — — — — 123
J75 — — — — 126 — J75 — — — — 135
J76 — — — — 135 —
Refer to Heater Element Selection Procedure on page 2 before using tables.
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For Application on Bulletin 100/500/609/1200 Line Starters Heater Element Specifications

TABLE 162 TABLE 163
Mlzster Eenmemt Full Load Amperes ester Eement Full Load Amperes
Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4 Cat. No. Size 0 Size 1 Size 2 Size 3 Size 4
JJ14 0.19 0.19 — — — JJ14 0.19 0.19 — — —
JJ13 0.21 0.21 — — —_ JJ13 0.21 0.21 — —_ —_
JJ12 0.23 0.23 — — — JJ12 0.23 0.23 — — —
JJi1 0.26 0.26 — — — JJ11 0.26 0.26 — — —
JJ10 0.28 0.28 — — — JJ10 0.28 0.28 — — —
JJ9 0.31 0.31 — — — JJ9 0.31 0.31 — — —
JJ8 0.34 0.34 — — — JJs 0.34 0.34 — — —
JJ7 0.38 0.38 — — — JJ7 0.38 0.38 — — —
JJé 0.42 0.42 — — — JJé 0.42 0.42 — — —
JJ5 0.46 0.46 — — — JJ5 0.46 0.46 — — —
JJ4 0.51 0.51 — — — JJ4 0.51 0.51 — — —
JJ3 0.57 0.57 — — — JJ3 0.57 0.57 — — —
JJ2 0.63 0.63 — — — JJ2 0.63 0.63 — — —
JJ1 0.69 0.69 — — — JJ1 0.69 0.69 — — —
J1 0.76 0.76 — — — J1 0.77 0.77 — — —
J2 0.84 0.84 — — — J2 0.86 0.86 — — —
J3 0.92 0.92 — — — J3 0.95 0.95 — — —
J4 1.02 1.02 — — — J4 1.06 1.06 — — —
J5 1.12 1.12 —_ — —_ J5 1.18 1.18 — —_ —
J6 1.23 1.23 — — — J6 1.32 1.32 — — —
J7 1.36 1.36 —_ — —_ J7 1.44 1.44 — —_ —_
J8 1.50 1.50 — — — J8 1.58 1.58 — — —
J9 1.65 1.65 — — — J9 1.72 1.72 — — —
J10 1.82 1.82 — — — J10 1.88 1.88 — — —
J11 2.00 2.00 — — — J11 2.06 2.06 — — —
J12 2.20 2.20 — — — J12 2.25 2.25 — — —
J13 2.43 2.43 — — — J13 2.48 2.48 — — —
J14 2.68 2.68 — — — J14 2.73 2.73 — — —
J15 2.95 2.95 — — — J15 3.01 3.01 — — —
J16 3.25 3.25 — — — J16 3.31 3.31 — — —
J17 3.59 3.59 — — — J17 3.65 3.65 — — —
J18 3.99 3.99 — — — J18 4.02 4.02 — — —
J19 4.42 4.42 — — — J19 4.42 4.42 — — —
J20 4.87 4.87 — — — J20 4.87 4.87 — — —
J21 5.41 5.41 — — — J21 5.37 5.37 — — —
J22 5.98 5.98 6.04 — — J22 5.91 5.91 - — —
J23 6.61 6.61 6.73 — — J23 6.50 6.50 6.50 — —
J24 7.26 7.26 7.41 — —_ J24 7.19 7.19 7.21 —_ —
J25 7.98 7.98 8.19 — — J25 7.94 7.94 8.52 — —
J26 8.77 8.77 9.05 — — J26 8.78 8.78 9.30 — —
J27 9.61 9.61 10.0 — — Ja27 9.71 9.71 10.2 — —
J28 10.6 10.6 111 — — J2s 10.7 10.7 1.1 — —
J29 1.7 11.7 12.2 — — J29 11.8 11.8 121 — —
J30 13.0 13.0 135 — — J30 131 131 13.4 — —
J31 14.4 14.4 14.9 — — J31 145 14.5 14.9 — —
J32 15.9 15.9 16.5 — — J32 16.0 16.0 16.5 — —
J33 17.5 175 18.3 — — J33 17.7 17.7 18.3 — —
J34 19.4 194 20.2 21.6 — J34 19.6 19.6 20.2 21.8 —
J35 — 21.3 22.4 23.9 — J35 — 21.7 22.4 23.9 —
J36 — 23.3 24.8 26.5 — J36 — 23.9 24.8 26.6 —
J37 — 25.5 27.4 29.3 — J37 — 26.4 27.4 29.6 —
J38 — 28.0 30.5 32.5 33.5 J38 — 29.3 30.5 33.0 33.5
J39 — — 33.5 36.0 37.5 J39 — — 33.5 37.0 375
Jao — — 375 40.0 41.0 J4o — — 37.0 41.0 41.5
Ja1 — — 41.0 445 46.5 J41 — — 41.0 45.5 46.0
J42 —_ —_ 45.0 49.5 52 J42 —_ — 45.5 51 52
Ja3 — — — 55 57 J43 — — — 56 57
Ja4q — — — 60 63 Ja4q — — — 61 63
Jas — — — 66 68 Jas — — — 67 69
J46 — — — 72 75 J46 — — — 73 76
J70 — — — 78 83 J70 — — — 79 84
J71 — — — 85 91 J71 — — — 87 92
J72 — — — 92 99 J72 — — — 95 102
J73 — — — — 108 J73 — — — — 112
J74 — — — — 117 J74 — — — — 123
J75 — — — — 126 J75 — — — — 135
J76 — — — — 135

Refer to Heater Element Selection Procedure on page 2 before using tables.
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Heater Element Specifications

For Application on Bulletin 100/500/609/1200 Line Starters

TABLE 164 TABLE 165
Mzster Eenmemt Full Load Amperes Mester Eemmemt Full Load Amperes
Cat. No. Size 0 Size 1 Size 1P Size 2 Size 3 Cat. No. Size 7
JJ14 0.20 0.20 — — — J5 230
JJ13 0.22 0.22 — — —_ J6é 253
JJ12 0.24 0.24 — — —_ J7 279
JJ11 0.27 0.27 — — —_ J8 310
JJ10 0.30 0.30 — — — J9 340
JJ9 0.33 0.33 — — — J10 375
JJ8 0.36 0.36 — — — J11 410
JJ7 0.40 0.40 — — — J12 455
JJé 0.44 0.44 — — — J13 500
JJ5 0.49 0.49 — — — J14 550
JJ4 0.54 0.54 — — — J15 610
JJ3 0.59 0.59 — — — J16 670
JJ2 0.65 0.65 — — — J17 740
JJ1 0.72 0.72 — — — J18 810
J1 0.80 0.80 — — — J19 —
J2 0.88 0.88 — — —
J3 0.97 0.97 — — —
J4 1.07 1.07 — — —
J5 1.18 1.18 —_ — —_
J6 1.31 1.31 — — —
J7 1.44 1.44 — — —
J8 1.59 1.59 — — —
J9 1.76 1.76 — — —
J10 1.94 1.94 — — —
J11 2.14 2.14 — — —
J12 2.36 2.36 — — —
J13 2.60 2.60 — — —
J14 2.86 2.86 — — —
J15 3.15 3.15 — — —
J16 3.46 3.46 — — —
J17 3.81 3.81 — — —
J18 4.19 419 — — —
J19 4.61 4.61 — — —
J20 5.07 5.07 — — —
J21 5.58 5.58 — — —
J22 6.14 6.14 — — —
J23 6.75 6.75 — 6.75 —_
J24 7.47 7.47 —_ 7.49 —_
J25 8.26 8.26 — 8.31 —
J26 9.14 9.14 — 9.22 —
J27 10.1 10.1 — 10.2 —
J28 1.2 11.2 11.2 1.3 —
J29 12.4 124 12.4 12.6 —
J30 13.7 13.7 13.7 14.0 —
J31 15.2 15.2 15.2 15.5 —
J32 16.8 16.8 16.8 1741 —
J33 18.6 18.6 18.6 19.0 —
J34 — 20.5 20.5 21.0 23.3
J35 — 22.7 22.7 23.2 25.8
J36 — 251 251 25.7 28.8
J37 — 27.8 27.8 28.4 31.5
J38 — — 30.5 31.5 35.5
J39 — — 34.0 35.0 39.5
Jao — — 38.0 39.0 44.0
Ja1 — — — 43.5 47.0
J42 —_ —_ —_ 48.0 52
Ja3 — — — — 58
Ja4q — — — — 63
Jas — — — — 69
J46 — — — — 76
J70 — — — — 84
J71 — — — — 92
J72 — — — — —
J73 — — — — —
J74 — — — — —
J75 — — — — —

Refer to Heater Element Selection Procedure on page 2 before using tables.
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For Application on Bulletin 100/500/609/1200 Line Starters Heater Element Specifications

TABLE 166 TABLE 167
Heater Element Full Load Amperes Heater Element Full Load Amperes
Cat. No. Size 0 | Size 1 Size 2 | Size3 | Size4 | Size 5 Cat. No. Size 0 | Size 1 Size 2 | Size3 | Size4 | Size5

w10 0.19 0.19 — — — — W10 0.20 0.20 —_ — —_ —_
W11 0.21 0.21 —_ — —_ —_ w11 0.22 0.22 —_ —_ —_ —_
wi2 0.23 0.23 —_ —_ —_ —_ W12 0.24 0.24 — — — —
W13 0.25 0.25 — — — — w13 0.26 0.26 — —_ —_ —_
W14 0.27 0.27 — — — — Wi4 0.28 0.28 — — — —
w15 0.30 0.30 —_ —_ —_ —_ W15 0.31 0.31 —_ —_ —_ —_
W16 0.32 0.32 — — — — W16 0.34 0.34 — — — —
w17 0.36 0.36 —_ — —_ —_ W17 0.37 0.37 —_ — —_ —_
w18 0.39 0.39 — — — — w18 0.41 0.41 —_ —_ —_ —
w19 0.43 0.43 — — — — W19 0.45 0.45 — — — —
w20 0.47 0.47 —_ —_ — — w20 0.49 0.49 — — — —
w21 0.52 0.52 — — — — w21 0.54 0.54 —_ — — —
w22 0.56 0.56 —_ — —_ —_ w22 0.59 0.59 — — —_ —_
w23 0.62 0.62 — — — — w23 0.65 0.65 — — — —
w24 0.68 0.68 — — — — W24 0.71 0.71 — — — —
w25 0.74 0.74 —_ — —_ —_ w25 0.78 0.78 — — — —
W26 0.82 0.82 — — — — W26 0.85 0.85 — — — —
w27 0.90 0.90 — — — — w27 0.93 0.93 — — — —
w28 0.98 0.98 — — — — w28 1.01 1.01 — — — —
W29 1.05 1.05 — — — 72 W29 1.12 1.12 — == — 72
W30 1.16 1.16 — — — 78 W30 1.22 1.22 — — — 78
W31 1.29 1.29 — — — 85 W31 1.34 1.34 —_ — — 84
W32 1.40 1.40 — — — 92 w32 1.47 1.47 —_ —_ —_ 91

w33 1.55 1.55 — — — 100 w33 1.61 1.61 — — — 99
W34 1.70 1.70 — — — 109 W34 1.76 1.76 — — — 107
W35 1.84 1.84 — — — 118 W35 1.93 1.93 —_ — — 116
W36 2.02 2.02 —_ — —_ 128 W36 2.11 2.11 — —_ —_ 125
W37 2.22 2.22 — — — 139 w37 2.31 2.31 —_ — — 136
W38 2.45 2.45 — — —_ 151 W38 2.53 2.53 — — — 147
W39 2.63 2.63 —_ — — 164 W39 2.77 2.77 — — — 159
w40 2.89 2.89 — — — 181 W40 3.03 3.03 — — — 174
W41 3.17 3.17 —_ — —_ 198 W41 3.32 3.32 — —_ —_ 191
w42 3.48 3.48 — — — 218 w42 3.63 3.63 —_ — — 210
w43 3.82 3.82 — — — 240 W43 3.97 3.97 — —_ — —
w44 4.19 4.19 — — — — w44 4.35 4.35 4.58 — — —
w45 4.60 4.60 5.1 — — — W45 4.76 4.76 5.02 — — —
W46 5.05 5.05 5.6 — —_ —_ W46 5.21 5.21 5.50 —_ — —
w47 5.54 5.54 6.12 — — — w47 5.71 5.71 6.02 — — —
w48 6.08 6.08 6.65 — — — w438 6.25 6.25 6.60 — — —
W49 6.68 6.68 7.25 — — — w49 6.84 6.84 7.23 — — —
W50 7.33 7.33 7.9 — — — W50 7.48 7.48 7.92 — —_ —_
W51 8.05 8.05 8.6 — — — W51 8.20 8.20 8.68 — — —
w52 8.83 8.83 9.4 — — — W52 8.98 8.98 9.51 — — —
W53 9.70 9.70 10.2 — — — W53 9.83 9.83 10.4 — — —
W54 10.6 10.6 11.2 — — — W54 10.8 10.8 11.4 — — —
W55 1.7 1.7 12.2 — — — W55 11.8 11.8 12.5 —_ — —
W56 12.8 12.8 13.4 — — — W56 12.9 12.9 13.7 — — —
W57 141 141 14.7 — — — W57 141 14.1 15.0 — —_ —_
W58 15.5 156.5 16.2 — — — W58 15.5 15.5 16.4 — — —
W59 17.0 17.0 17.7 — — — W59 17.0 17.0 17.9 — — —
W60 18.6 18.6 19.4 —_ — — w60 18.7 18.7 19.5 — — —
W61 — 20.4 21.83 25.0 — — W61 — 20.5 21.3 25.5 — —
w62 — 22.4 23.4 27.3 — — W62 — 22.4 23.3 28.0 — —
we3 — 24.6 25.6 29.8 — — w63 — 24.6 25.4 30.5 32.0 —
W64 — 27.0 28.1 32.5 33.5 — W64 — 27.0 27.4 33.5 35.0 —
w65 — — 30 35.5 37.0 — W65 — — 29.5 36.5 38.0 —
W66 — —_ 32.5 39.0 40.5 — W66 — — 32.0 40.0 41.5 —
we7 — — 35 42.0 445 — we7 — — 34.5 43.5 45.0 —
wes — — 37.5 46.0 49.0 — W68 — — 37.0 47.5 49.0 —
W69 — — 40 51.0 54.0 — W69 — — 39.0 51.0 54.0 —
W70 — — 42.0 55.0 59.0 — W70 — — 41.0 55.0 58.0 —
W71 - —_ 445 59.0 64.0 — W71 — — 43.0 60.0 63.0 —_
w72 — — 470 | 64.0 69.0 — w72 — — 45.0 65.0 68.0 —
W73 — —_ —_ 69.0 74.0 — W73 — — — 69.0 73.0 —
W74 — — — 74.0 79.0 — W74 — — — 74.0 79.0 —
W75 — — — 79.0 84.0 — W75 — — — 78.0 85.0 —
W76 — — — 83.0 90.0 — W76 — — — 83.0 90.0 —
w77 — — — 88.0 96.0 — w77 — — —_ 88.0 97.0 —
w78 — — — 93.0 102 — W78 — — — 93.0 103 —_
W79 — — — — 108 — W79 — — — — 109 —
wso — — — — 116 — W80 — — — — 115 —
ws1 — — — — 123 - ws1 — — — — 121 —
ws2 — — — — 131 — ws2 — — — — 126 —
wss — — — — 139 — ws3 — — — — 131 —
ws4 — — — — — — ws4 — — — — 137 —
ws5 — — — — — — ws5 — — — — — —
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Heater Element Specifications For Application on Bulletin 100/500/609/1200 Line Starters

TABLE 168 TABLE 169
Heater Element Full Load Amperes
Cat. No. Size 0 | Size1 | Size2 | Size3 | Size 4 | Size 5 Heater Element Full Load Amperes
W10 0.18 0.18 — — — — Cat. No. Size 5
W11 0.20 0.20 — — — — W29 70
w12 0.22 0.22 — — — — W30 77
w13 0.24 0.24 — — — — w31 85
W14 0.26 0.26 — — — — w32 89
W15 0.29 0.29 — — — —_ W33 94
W16 0.32 0.32 — — — — W34 100
W17 0.35 0.35 — — — — W35 107
w18 0.39 0.39 — — — — W35 118
W19 0.43 0.43 — — — — T 127
W20 0.47 0.47 — — — —
w21 0.51 0.51 — — — — mg 122
w22 0.56 0.56 — — — —
w23 061 | 0.61 — — — — wao 167
w24 0.67 0.67 — — — — W41 181
W25 0.74 0.74 - — — — w42 194
w26 0.82 0.82 — — — — w43 207
w27 0.94 0.94 — — — — w44 221
w28 1.02 1.02 — — — —
w29 1.12 1.12 — — — 70
W30 1.23 1.23 — — — 76
w31 1.38 1.38 — — — 82
w32 1.50 1.50 — — — 90
w33 1.64 1.64 — — — 98
W34 1.78 1.78 — — — 106
W35 1.95 1.95 - - — 115
W36 2.10 2.10 — — — 125
w37 2.28 2.28 — — — 137
w3s 257 257 — — — 150
W39 2.83 2.83 — — — 162
W40 312 3.12 — — — 176
wa1 3.47 3.47 — — — 191
w42 3.84 3.84 — — — 210
w43 4.26 4.26 — — — 230
W44 4.68 4.68 4.78 — — 249
W45 5.18 5.18 5.28 — — 270
W46 5.71 5.71 5.79 — — —
w47 6.28 6.28 6.35 — — —
w48 6.90 6.90 6.97 — — —
W49 7.59 7.59 7.65 — — —
W50 8.35 8.35 8.40 — — —
W51 9.28 9.28 9.30 — — —
W52 10.2 10.2 10.2 — — —
W53 11.2 11.2 11.2 — — —
W54 12.1 12.1 12.2 — — —
W55 13.3 133 13.4 - - —
W56 14.5 145 14.7 — — —
W57 15.7 15.7 16.1 — — —
W58 16.6 16.6 17.6 — — —
W59 17.8 17.8 19.3 — — —
W60 19.6 19.6 21.1 — — —
w61 — 215 22.9 25.0 — —
w62 — 235 25.0 27.7 — —
w63 — 25.7 27.1 30.5 — —
W64 — 28.2 29.5 34.0 34.0 —
W65 - — 32.0 36.5 37.0 —
W66 — — 345 39.5 40.0 —
W67 — — 37.0 425 44.0 —
w68 — — 40.0 46.0 485 —
W69 — — 425 51 53 —
W70 — — 45.0 55 57 =
w71 — — — 59 62 —
w72 — — — 64 67 —
w73 — — — 69 72 —
W74 — — — 74 77 —
W75 - - — 79 82 -
W76 — — — 83 87 —
w77 — — — 88 93 —
w78 — — — 93 99 —
W79 — — — — 105 —
wg‘: - - - - H? - Refer to Heater Element Selection Procedure on
ws2 _ _ _ _ 123 _ page 2 before using tables.
ws3 — — — — 129 —
ws4 — — — — 135 —
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For Application on Bulletin 100/500/609/1200 Line Starters Heater Element Specifications

TABLE 171 TABLE 172
El-l':ri?r:t Full Load Amperes EI-I|eatert Full Load Amperes
. . . . . . . emen
C?tho' Sgi ? ° Sﬁ 70 Sﬁ 71 s‘f 2 S'Z_e . S'Z_e 4 S'f S Cat.No. | Size0 Size 1 Size 2 Size 3 Size 4
wii | 019 | 019 | 0.9 — — — — JJ14 0.19 0.19 - - -
wi2 | 0.21 0.21 0.21 — — — — JJ13 0.21 0.21 - - -
w13 0.22 0.22 0.22 — — — — jjﬁ 8-;2 g-;g - — -
W14 0.25 0.25 0.25 — — — — : : — — —
W15 0.28 0.28 0.28 — — — — JJ10 0.29 0.29 — — —
W16 0.31 0.31 0.31 — — — — JJ9 0.31 0.31 - — -
W17 0.34 0.34 0.34 — — — — JJs 0.35 0.35 — — —
w18 0.37 0.37 0.37 — — — — J7 0.38 0.38 — — —
W19 0.42 0.42 0.42 — — — — JJ6 0.41 0.41 — — _
W20 0.46 0.46 0.46 — — — — JJs 0.46 0.46 — — —
W21 0.50 0.50 0.50 — — — — JJ4 0.50 0.50 _ _ _
w22 0.56 0.56 0.56 — — — — 13 056 056 _ _ _
w23 0.62 0.62 0.62 — — — — JJ2 0.61 061 _ B _
w24 0.69 0.69 0.69 — — — —
W25 | 076 | 076 | 076 — — — — JJJ11 8'% 8'% — B —
W26 0.84 0.84 0.84 — — — — 2 082 08 — — —
w27 0.93 0.93 0.93 — — — — : :
w2 | 1.02 | 1.02 | 1.02 — — — — J3 0.91 0.91 - - -
w29 1.13 1.13 1.13 — — — 71 J4 1.00 1.00 - - -
W30 1.25 1.25 1.25 — — — 78 J5 1.1 1.1 - — -
W31 1.38 1.38 1.38 — — — 85 J6 1.22 1.22 — — —
w32 1.49 1.49 1.49 — — — 92 J7 1.34 1.34 — — —
w33 1.61 1.61 1.61 — — — 100 Js8 1.47 1.47 — — —
w34 1.74 1.74 1.74 — — — 109 Jo 1.62 1.62 — — —
W35 1.89 1.89 1.89 — — — 119 J10 1.78 1.78 — — —
W36 2.04 2.04 2.04 — — — 130 Ji1 1.96 1.96 — — —
W37 2.22 2.22 2.22 — — — 140 J12 217 217 — — _
W38 2.49 2.49 2.49 — — — 153 J13 2.40 240 _ _ _
W39 2.75 2.75 2.75 — — — 166 4 265 265 _ _ _
W40 3.03 3.03 3.03 — — — 180 15 092 .92 . B .
w41 3.37 3.37 3.37 — — — 200 o 3.21 3.21 B B B
w42 3.73 3.73 3.73 — — — 222 7 35 352 — — —
w43 413 413 413 — — — 248 . .
W44 | 455 | 455 | 455 — _ — 267 i 3.91 3.91 - - -
W45 | 502 | 502 | 502 - - - 295 J19 4.30 4.30 - - -
W46 | 553 | 553 5.53 — — — — J20 4.75 4.75 - - -
w47 | 6.08 | 6.08 | 6.08 — — — — J21 5.22 5.22 - - -
was 6.68 6.68 6.68 — — — — J22 5.76 5.76 — — —
W49 7.34 7.34 7.34 — — — — J23 6.36 6.36 — — —
W50 8.07 8.07 8.07 8.31 = = = J24 7.03 7.03 — — —
W51 8.95 8.95 8.95 9.26 — — — J25 7.75 7.75 8.08 — —
W52 9.83 9.83 9.83 10.2 — — — J26 8.57 8.57 8.90 — —
W53 — 10.8 10.8 1.1 — — — J27 9.44 9.44 9.86 — —
W54 — 11.6 11.6 121 12.5 — — J2g 10.4 10.4 10.8 — —
W55 — 12.7 12.7 13.1 13.8 — — J29 11.4 114 11.9 13.1 _
wse | — | 138 | 138 | 145 | 152 | — - J30 12.7 12.7 132 145 —
Uy - 14.9 | 149 | 158 | 165 - - J31 14.0 14.0 14.5 15.9 —
UED 157 ) 157 ) 169 | 179 | — - 432 15.4 154 15.9 17.6 -
W59 — 17.0 17.0 18.1 19.7 — — o 170 170 176 194 _
W60 — 18.4 18.4 19.8 21.8 — — : . : :
We1 _ o 20.0 016 049 _ B J34 18.7 18.7 20.5 21.3 —
W62 _ _ 218 537 6.5 _ _ J3s5 — 20.6 22.4 23.4 —
W64 — — 27.8 28.6 32.0 33.5 — J37 — 25.1 271 28.5 31.5
W65 — — — 31.0 36.0 37.0 — J38 — 27.9 29.8 31.5 35.0
W66 — — — 34.0 38.0 40.5 — J39 — — 33.0 35.0 38.5
w67 — — — 37.0 42.0 44.5 — J40 — - 36.0 39.0 43.0
w68 — — — 40.0 46.0 49.0 — Jad — — 40.0 44.0 47.0
W69 — — — 43.0 50.0 54.0 — Ja2 — — 43.0 48 51
W70 — — — 46.0 53 59 — Ja3 — — 47.0 53 56
W71 — — — — 58 64 — Jaa _ _ _ 58 61
W72 —_ —_ —_ —_ 62 69 — Jas _ _ _ 62 67
wie | — | — | Z | 2 | % | w | = s = = = 60 3
J70 — — — 75 81
w;g - - ~ ~ gg Sg - J71 — — — 81 20
o — — — — 85 9% — J72 — — — 89 99
e B B B B 89 102 B J73 — — — 9 108
w79 — — — — 94 108 — J74 - - — — 118
W80 - - - - - 116 - J75 - - - - 129
wsi — — — — — 123 — J76 — — — — 140
ws2 — — — — — 131 —
ws3 — — — — — 139 —
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Heater Element Specifications For Application on Bulletin 100/500/609/1200 Line Starters

TABLE 177 TABLE 180
Heater Element Full Load Amperes Heater Element Full Load Amps
Cat. No. Size 5 Cat. No. 24/32 A/Size 00
W29 70 W10 0.19
W30 76 W11 0.20
W31 82 W12 0.23
W32 90 W13 0.25
W33 98 W14 0.28
W34 106 w15 0.31
W35 115 w16 0.34
W36 125 w17 0.37
W37 137 w18 0.40
w38 150 w19 0.44
W39 162 w20 0.49
w40 176 w21 0.55
w41 191 w22 0.61
w42 210 w23 0.69
W43 230 w24 0.77
w44 248 w25 0.86
W45 270 W26 0.93
w27 1.02
TABLE 178 a;g 1 ;;
Mzt EEmERD Full Load Amperes W30 1:33
Cat. No. Size 5 W31 1.50
J5 68 w32 1.60
J6 75 w33 1.70
J7 82 w34 1.90
J8 90 W35 2.01
Jo 99 W36 2.28
J10 108 W37 2.50
J11 118 w3s 2.72
J12 128 w39 3.00
J14 154 w41 3.67
Ji15 168 w42 4.00
J16 184 w43 4.40
Ji17 200 W44 5.00
J19 233 W46 5.95
J20 258 wa7 6.60
J21 282 w4s 7.20
W49 8.00
W50 8.76
W51 9.60
W52 10.7
W53 11.9
W54 13.0
W55 14.2
W56 15.5
W57 16.9
w58 18.0
w59 20.0
W60 21.7
w61 24.0
w62 26.2
W63 29.0
W64 34.0

Refer to Heater Element Selection Procedure on page 2 before using tables.
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For Application on Bulletin 100/500/609/1200 Line Starters Heater Element Specifications

TABLE 181 TABLE 182

Heater Full Load Amperes

Element | Size Size Size Size Size Size Heater Element Full Load Amps

Cat.No. | 24A 32A 40 A 62A 125 A 165 A Cat. No. 24/32 A/Size 00
W10 0.19 0.19 0.19 — — — JJ14 0.21
Wit 0.20 0.2 0.21 — — — JJ13 0.22
W12 0.22 0.22 0.23 — — — JJi2 0.24
wis | oor | oor | o | — | — | = i 026
W15 0.29 0.29 0.31 = — - JJJJ19° g'gg
W16 0.32 0.32 0.34 — — — :
w17 0.36 0.36 0.37 — — — JJ8 0.34
w18 0.39 0.39 0.41 — — — JJ7 0.38
w19 0.44 0.44 0.45 — — — JJ6 0.42
W20 0.49 0.49 0.50 — — — JJ5 0.47
w21 0.54 0.54 0.55 — — — JJ4 0.52
w22 0.6 0.60 0.60 — — — JJs 0.58
w23 0.67 0.67 0.66 — — — JJ2 0.64
w24 0.74 0.74 0.73 — — — JJ1 0.71
W25 0.84 0.84 0.80 — — — i 0.79
wer | 1 | 1 | eer | — | = | = £ 089
w28 1.1 1.10 1.06 — — — <8 0.98
w29 1.22 1.22 1.16 — — — J4 1.10
W30 1.31 1.31 1.27 - - - J5 1.22
W31 1.43 1.43 1.39 — — — J6 1.35
w32 1.55 1.55 1.51 — — — J7 1.47
w33 1.66 1.66 1.65 — — — Js 1.59
W34 1.8 1.80 1.80 — — — Jo 1.76
W35 1.97 1.97 1.96 — — — J10 1.94
W36 212 212 2.15 — — — J11 210
W37 2.33 2.33 2.36 — — — J12 2130
Wl o | se | se | — | — | e 250
W40 3.15 3.15 3.16 — — — j:g g'gg
W41 3.46 3.46 3.48 — — — :
wa2 3.84 3.84 3.85 — - — JE 8.24
w43 4.27 427 4.23 — — — J17 3.57
Wa4 4.73 4.73 4.68 — — — J18 3.90
W45 5.36 5.36 5.18 — — — J19 4.31
W46 5.82 5.82 5.68 — — — J20 4.77
wa7 6.33 6.33 6.28 — — — J21 5.20
wa4s 6.97 6.97 6.94 — — — J22 5.80
W49 7.63 7.63 7.71 — — — J23 6.40
W50 8.49 8.49 8.45 — — — J24 7.02
we2 | 104 | 101 | 18 | o4 | — | = 2 797
W53 11.1 11.1 11.4 1.5 — — j:g g'gg
W54 12.2 12.2 125 12.6 — — :
W55 136 136 13.7 13.8 - — J28 11.0
W56 14.6 14.6 15.0 15.1 — — J29 12.2
W57 15.7 15.7 16.3 16.4 — — J30 13.6
W58 17.2 17.2 17.6 17.7 — — J31 15.0
W59 18.9 18.9 18.9 19.1 — — J32 17.0
W60 20.5 205 20.9 21.1 — — J33 18.2
W61 22.2 222 22.9 23.2 25.1 — J34 20.8
w62 24.3 243 25.0 25.7 27.5 — J35 24.0
w63 — 26.4 27.6 28.5 30.5 —
W64 — 28.5 30.0 30.5 33.5 —
W65 — 325 32.0 33.0 36.5 —
W66 — — 34.0 355 40 43.0
W67 — — 37.0 385 a4 47.0
wes — — 39.0 415 485 51
W69 — — 41.0 45.0 53 56
W70 — - - 485 58 61
w71 — — — 53 62 66
w72 — — — 56 67 72
w73 — — — 58 72 77
W74 — — — 60 77 83
W75 — — - 62 82 89
w76 — — — — 88 95
w77 — — — — 94 102
w78 — — — — 98 108
W79 — — — — 102 116
W80 — — — — 108 123
wsi — — — — 117 130
wgi _ _ _ _ 155 123 Refer to Heater Element Selection Procedure on
ws4 — _ — — — 160 page 2 before using tables.
w85 — — — — — 165
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TABLE 183 TABLE 187
Heater Full Load Amperes estar Full Load Amperes
Element Size Size Size Size Size Size Element Cat. No. Cat. No. Cat. No. Cat No.
Cat. No. 24 A 32A 40 A 62A 125 A 165 A Cat. No. 592-BOV16 | 592-COV16 | 592-DOV16 | 592-EOV16
JJ14 0.20 0.20 0.19 — — — JJ14 0.19 — — —
JJ13 0.21 0.21 0.21 — — — JJ13 0.21 — — —
JJ12 0.23 0.23 0.23 — — — JJ12 0.23 — — —
JJ11 0.25 0.25 0.26 — — — JJ11 0.26 — — —
JJ10 0.27 0.27 0.28 — — — JJ10 0.28 — — —
JJ9 0.29 0.29 0.31 — — — JJ9 0.31 — — —
JJs 0.33 0.33 0.34 — — — JJs 0.34 — — —
JJ7 0.37 0.37 0.38 — — — JJ7 0.38 — — —
JJ6 0.41 0.41 0.42 — — — JJé 0.42 — — —
JJs 0.45 0.45 0.46 — — — JJ5 0.46 — — —
JJ4 0.50 0.50 0.51 — — — JJ4 0.51 — — —
JJ3 0.55 0.55 0.57 — — — JJ3 0.57 — — —
JJ2 0.62 0.62 0.63 — — — JJ2 0.63 — — —
JJ1 0.68 0.68 0.69 — — — JJ1 0.69 — — —
J1 0.78 0.78 0.77 —_ —_ — Ji 0.77 — — —
J2 0.84 0.84 0.86 — — — J2 0.86 — — —
J3 0.93 0.93 0.95 — — — J3 0.95 — — —
J4 1.05 1.05 1.06 — — — J4 1.06 — — —
J5 1.17 1.17 1.18 — — — J5 1.18 — — —
J6 1.30 1.30 1.32 — — — J6 1.32 — — —
J7 1.44 1.44 1.44 — — — J7 1.44 — — —
J8 1.61 1.61 1.58 — — — J8 1.58 — — —
J9 1.80 1.80 1.72 — — — J9 1.72 — — —
J10 1.93 1.93 1.88 — — — J10 1.88 — — —
J11 2.12 2.12 2.06 — — — J11 2.06 — — —
J12 2.30 2.30 2.25 — — — J12 2.25 — — —
J13 2.50 2.50 2.48 — — — J13 2.48 — — —
J14 2.73 2.73 2.73 — — — J14 2.73 — — —
J15 2.95 2.95 3.01 — — — J15 3.01 — — —
J16 3.20 3.20 3.31 — — — J16 3.31 — — —
J17 3.54 3.54 3.65 — — — J17 3.65 — — —
J18 3.90 3.90 4.02 — — — J18 4.02 — — —
J19 4.28 4.28 4.42 —_ —_ — J19 4.42 — — —
J20 4.65 4.65 4.87 — — — J20 4.87 — — —
J21 5.18 5.18 5.37 — — — J21 5.37 — — —
J22 5.75 5.75 5.91 — — — J22 5.91 — — —
J23 6.40 6.40 6.50 — — — J23 6.50 — — —
J24 7.10 7.10 7.19 — — — J24 7.19 — — —
J25 7.82 7.82 7.94 — — — J25 7.94 — — —
J26 8.75 8.75 8.78 9.30 — — J26 8.78 9.3 — —
Ja27 9.63 9.63 9.71 10.2 — — J27 9.71 10.2 — —
J28 10.9 10.9 10.7 111 — — J28 10.7 111 — —
J29 12.0 12.0 11.8 121 — — J29 11.8 121 — —
J30 13.2 13.2 13.1 13.4 — — J30 131 13.4 — —
J31 14.9 14.9 145 14.9 — — J31 14.5 14.9 — —
J32 16.4 16.4 16.0 16.5 — — J32 16.0 16.5 — —
J33 17.6 17.6 17.7 18.3 — — J33 17.7 18.3 — —
J34 19.4 19.4 19.6 20.2 — — J34 19.6 20.2 — —
J35 22.7 22.7 21.7 22.4 — — J35 21.7 22.4 — —
J36 24.2 24.2 23.9 24.8 26.6 — J36 23.9 24.8 26.6 —
J37 — 26.9 26.4 27.4 29.6 — J37 26.4 27.4 29.6 —
J38 — 30.0 29.3 30.5 33.0 — J38 29.3 30.5 33.0 —
J39 — 34.0 33.0 33.5 37.0 — J39 33.0 33.5 37.0 —
J40 — — 36.0 37.0 41.0 45.1 J40 36.0 37.0 41.0 41.5
Ja — — 38.5 41.0 45.5 46 Ja1 38.5 41.0 45.5 46.0
Ja2 — — 40.5 45.5 51.0 52 Ja2 42.5 45.5 51 52
J43 — — — 50.0 56.0 57 J43 — 50 56 57
Ja4q — — — 54.0 61.0 63 Ja4q — 56 61 63
Jas — — — 57.0 67.0 69 Jas — 59 67 69
J46 — — — 60.0 73.0 76 J46 — 62 73 76
J70 — — — 63.0 79.0 84 J70 — 68 79 84
J71 — — — — 87.0 92 J71 — — 87 92
J72 — — — — 95.0 102 J72 — — 95 102
J73 — — — — 101 112 J73 — — 105 112
J74 — — — — 111 123 J74 — — 116 123
J75 — — — — 122 135 J75 — — 125 135
J76 —_ —_ — —_ —_ 150 J76 — — — 155
J77 — — — — — 158 J77 — — — 165
J78 — — — — — 161 J78 — — — 172
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TABLE 191

Heater Full Load Amperes

Element Cat. No. Cat. No. Cat. No. Cat. No.

Cat. No. 592-BOV16 | 592-COV16 | 592-DOV16 | 592-EQOV16
w10 0.20 — - —_
W11 0.22 — — —
w12 0.24 — — —
w13 0.26 — — —
W14 0.29 — — —
W15 0.32 — — —
W16 0.35 — — —
W17 0.38 — — —
w18 0.42 — — —
W19 0.47 — — —
W20 0.51 — — —
w21 0.56 — — —
w22 0.61 — — —
w23 0.67 — — —
W24 0.74 — — —
w25 0.81 — — —
w26 0.89 — — —
w27 0.98 — — —_
w28 1.08 — - —_
W29 1.19 — — —
W30 1.30 — — —
W31 1.43 — — —
W32 1.55 — — —
W33 1.70 — — —
W34 1.90 — — —
W35 2.02 — — —
W36 2.22 — — —
W37 2.43 — — —
W38 2.68 — — —
W39 2.96 — — —
w40 3.25 — — —
W41 3.58 — — —
w42 3.94 — — —
w43 4.30 — — —
W44 4.72 — — —
w45 5.22 — — —
W46 5.78 — — —
w47 6.38 — - —_
w48 7.06 — — —
W49 7.83 — — —
W50 8.55 — — —
W51 9.41 9.48 — —
W52 10.5 10.6 — —
W53 11.6 1.7 — —
W54 12.7 12.8 — —
W55 14.0 141 — —
W56 15.3 15.4 — —
W57 16.7 16.9 — —
W58 18.0 18.3 — —
W59 19.3 19.9 — —
W60 21.3 21.9 — —
W61 23.3 24.2 26.1 —
W62 25.6 26.8 28.7 —
w63 28.1 29.6 315 —
w64 31.0 32.5 34.5 -
we5 34.0 35.0 38.0 41.0
w66 36.0 375 415 445
we7 38.0 41.0 45.5 48.5
W68 41.0 45.0 49.5 53
W69 — 48.0 54 58
W70 — 52 59 63
W71 — 57 64 68
W72 — 60 70 74
W73 — 63 76 80
W74 — 65 81 86
W75 — 68 87 92
W76 — — 93 98
W77 — — 100 105
w78 — — 105 112
w79 — — 110 120
W80 - — 120 128
W81 — — — 136
ws2 — — — 145
ws3 — — — 154
W84 — — — 162
W85 — — — 170
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TABLE 192
Heater Full Load Amperes
Element
Cat. No. Size 40 A Size 68 A Size 120 A Size 184 A
w10 0.21 — — —
Wi1 0.23 — — —
w12 0.25 — — —
W13 0.27 — — —
W14 0.30 — — —
W15 0.34 — — —
W16 0.37 — — —
W17 0.41 — — —
w18 0.45 — — —
W19 0.50 — — —
W20 0.55 - — —
w21 0.60 — — —
w22 0.65 — — —
w23 0.71 — — —
W24 0.78 — — —
W25 0.86 — — —
W26 0.95 — — —
w27 1.04 — — —
w28 1.14 — — —
W29 1.25 — — —
w30 1.36 — — —
W31 1.50 — — —
W32 1.65 — — —
w33 1.82 — — —
W34 2.01 — — —
W35 2.21 — — —
W36 2.45 — — —
W37 2.67 — — —
w38 3.00 — — —
W39 3.31 — — —
W40 3.65 — — —
W41 4.06 — — —
w42 4.49 — — —
w43 4.98 — — —
W44 5.48 — — —
W45 6.06 — — —
W46 6.68 — — —
w47 7.35 — — —
w48 8.09 — — —
W49 8.90 9.03 — —
W50 9.80 9.96 — —
W51 10.9 1.1 — —
W52 12.0 12.2 — —
W53 13.2 13.3 — —
W54 14.3 14.6 — —
W55 15.7 15.8 — —
W56 171 17.5 — —
W57 18.6 19.1 — —
W58 19.7 20.5 — —
W59 21.4 21.9 — —
W60 23.4 241 25.6 —
w61 25.8 26.4 27.8 —
W62 28.4 29.1 30.0 —
W63 31.0 32.0 34.0 —
W64 35.5 35.5 38.5 —
W65 38.5 39.0 42.5 43.5
W66 41.0 425 44.5 47.5
W67 — 47.5 50 52
wes — 53 54 58
W69 — 57 60 61
W70 — 60 65 66
W71 — 65 73 74
w72 — 71 78 80
W73 — — 87 89
W74 — — 94 97
W75 — — 100 104
W76 — — 109 113
W77 — — 113 125
W78 — — 121 133
W79 — — — 142
wso — — — 153
ws1 — — — 165
was2 — — — 170
ws3 — — — 184
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TABLE 195 TABLE 198
Full Load Amperes Heater Full Load Amperes
- Element
Heater Cat. No. Cat. No. ot No. | A Size 6 Cat.No. | Size40A | Size68A | Size120A | Size184A
Element 592-TPD200 | 592-TPD300 | 592-TPD400 | 592-TPD630 JJ14 0.22 — — —
Cat. No. 184 A 304 A 496 A 608 A JJ13 0.24 — — —
W26 — — — 115 JJ12 0.27 — — —
w27 43% — 78 125 JJ1 0.30 — — —
w28 45% — 85 135 JJ10 0.33 — — —
w29 50% — 94 147 JJ9 0.36 — — —
W30 54% — 104 165 JJs 0.40 — — —
w31 59% — 114 179 JJ7 0.44 — — —
w32 65% — 125 196 JJ6 0.48 — — —
w33 70 — 139 216 JJ5 0.53 — — —
W34 75 127 150 232 JJ4 0.58 — — —
JJ3 0.65 — — —
W36 89 151 175 287 JJ2 0.71 — — —
w37 98 166 195 315 JJ1 0.78 — — —
w38 110 183 215 350 J1 0.87 — — —
w39 120 198 235 385 J2 0.95 — — —
W40 132 218 260 420 J3 1.05 — — —
W41 143 239 293 465 J4 1.16 — — —
w42 155 260 320 515 J5 1.28 — — —
w43 170 285 350 570% J6 1.41 — — —
W44 193 310 380 630 J7 1.55 — — —
W45 — — 415 — J8 1.70 — — —
W46 — — 455 — Jo 1.87 — — —
wa7 — — 500 — J10 2.06 — — —
w48 — — 550 — J11 2.27 — — —
J12 2.51 — — —
TABLE 196 J13 2.78 — — —
Full Load Amperes J14 3.07 - - -
NEMA Size 6 J15 3.38 - - -
Heater Cat. No. Cat. No. Cat. No. Cat. No. J16 3.72 — - -
Element | 592-TPD200 | 592-TPD300 | 592-TPD400 | 592-TPD630 J17 4.10 — — —
Cat. No. 184 A 304 A 496 A 608 A J18 4.52 — — —
J7 64% — 115 195 J19 4.98 — — —
J8 72% — 127 220 J20 5.49 — — —
Jo T4% — 140 239 J21 6.04 — — —
J10 85% 125 155 260 J22 6.66 — — —
J11 87% 142 170 285 J23 7.35 — — —
J12 96 155 186 315 J24 8.13 — — —
J13 107 172 205 340 J25 8.96 9.03 — —
J14 116 188 215 375 J26 9.90 9.95 — —
J15 128 205 145 410 Ja27 10.9 11.0 — —
J16 139 225 270 450 J28 12.0 12.3 — —
J17 153 250 296 495 J29 13.2 13.8 — —
J18 168 275 330 5403 J30 14.6 15.3 — —
J19 184 305 360 590 J31 16.1 171 — -
J20 200 — 400 640 J32 18.6 18.8 - -
J21 215 — 440 — J33 20.9 21.1 — —
120 — — 480 — J34 22.8 23.5 24.5 —
J23 _ _ 520 _ J35 25.1 26.0 29.9 —
o ! — - J36 28.5 29.1 33.0 —
* Excgeds 20 seconds at six t|m§s rating, providing Class 30 protection. J37 33.0 335 35.0 —
# Maximum element for NEMA Size 6. J38 35.5 36.0 395 _
J39 38.5 39.5 44.0 42.0
J40 42.0 44.0 47.5 485
J41 — 50.0 54 55
J42 — 56.0 59 62
J43 — 61.0 65 68
J44 — 67.0 72 75
J45 — 70.0 78 81
J46 — — 87 90
J70 — — 95 98
J71 — — 105 108
J72 — — 118 120
J73 — — 126 131
J74 — — — 148
J75 - — — 160
Refer to Heater Element Selection Procedure on J76 — — — 179
page 2 before using tables. J77 — — — 198
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TABLE 347
Heater Element Full Load Amps
Cat. No. Size 5
W29 77
W30 83
W31 90
W32 98
W33 107
W34 116
W35 126
W36 138
W37 150
w38 164
W39 178
w40 194
w41 212
w42 232
W43 254
w44 279
W45 —_
W46 —_
W47 —_
W48 —_
W49 —
TABLE 547
Heater Element Full Load Amps
Cat. No. Size 5

J5 72

J6 79

J7 87

J8 94

Jo 103
J10 113
Ji11 124
J12 135
J13 148
J14 162
J15 177
J16 194
J17 212
J18 232
J19 254
J20 278
J21 —

Refer to Heater Element Selection Procedure on page 2 before using tables.
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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are required
to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be
impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the
use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,

Inc., is prohibited.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DU002, available at http://www.rockwellautomation.com/literature/.

Allen-Bradley, Rockwell Software, Rockwell Automation, and LISTEN. THINK. SOLVE are trademarks of Rockwell Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.

Rockwell Otomasyon Ticaret A.S., Kar Plaza Is Merkezi E Blok Kat:6 34752 Igerenkdy, Istanbul, Tel: +90 (216) 5698400

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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