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ECNO1, ECNO2, ECNO5, ECNO6, ECNO7
AN16, AN56, CN15 & CN55

Sizes 00-9, 600V Max.

NEMA

Non-Reversing & Reversing

NEMA Type Enclosures 1, 3R, 4X & 12 Contacto rs & Starte rs

Details On UL & cUL Listing and CSA Certified

Included In This TIP

(Freedom)

SIZE 1

SIZE 3
NON-REVERSING STARTER

DESIGN CHARACTERISTICS

® Overload Relays — Bimetallic Ambient Compen-
sated

Features include:

— Selectable Manual or Automatic Reset operation.

— Interchangeable Heater Packs + 24% to match
motor FLA and calibrated for 1.0 and 1.15 service
factors.

— Heater packs for Size 00-0 overload relays will
mount in larger Size 1 and 2 overload relays —
useful in derating applications such as jogging.

— Single phase protection — Class 20 or 10 trip time.

— Electrically isolated NO - NC contacts (pull RESET
button to test).

— Visual trip indication

— Integral load lugs allows field wiring prior to heater
pack installation.

— NEMA Sizes 5-9 use Current Transformer with 32
Amp overload. Size 5 uses 300:5 CT, Size 6 uses
600:5 CT, Size 7 uses 1000:5 CT, Size 8 uses
1500:5 CT, and Size 9 uses 3000:5 CT.

® Magnet Coil — Encapsulated dual voltage/fre-
guency — color coded and permanently marked with
voltage, frequency and part number.

A two-piece spring latch contactor design makes coil

removal or replacement fast and simple for Sizes

00-2.

The NEMA Size 3-5 features a quick change caoil

assembly which makes coil removal and replacement

fast and simple.

Coil terminals are located on top for easy accessibility.

The Size 00 and 0 contactor magnet coils have three

terminals, permitting either top or diagonal wiring —

European or U. S. style starters can be replaced

without changing wiring layout.

The NEMA Sizes 6-8 features a special DC feeder

group for coil feeding. This system allows AC or DC

applied voltage, low noise and low inrush and holding
consumption.

The NEMA Size 9 coil is 110V dc/120V ac (Rectified).

AC or DC magnet coils.

® Contacts — Long life twin break contacts provide
excellent conductivity and superior resistance to
welding and arc erosion. Generously sized for low

resistance resulting in extended life.
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NEMA, Contactors & Starters, (Freedom)

DESIGN CHARACTERISTICS (Continued)

OPTIONAL FEATURES

Terminals — Size 00 through 1 + screw type with
captive, backed-out self-lifting pressure plates. Fin-
ger proof covers, to reduce electrical shock, are
available. Size 2-9:
Control: Back-out saddle clamp with + screws
Power: Box lugs, pressure type
Mounting Position —  Sizes 00-5: Horizontal or ver-
tical on upright panel. Sizes 6-8: 25° from vertical
maximum. Size 9: Vertical only.
Connections — Straight through wiring — Line lugs
at top, load lugs at bottom.
Standards —
UL listed (Size 00-8):
Open — File #E1491, Guide #NLDX
Enclosed — File #£19224, Guide #NLDX
UL listed (Size 9):
Open and Enclosed — File #E19224, Guide #NLDX
Except Size 9 Reverser Not UL Listed.
cUL listed (Size 00-8):
Enclosed — File #E19224, Guide #NLDX
CSA certified — (Size 00-8):
Open — File #LR353, Class #3211-04
Designed to meet or exceed NEMA standards.

® Ambient Temperature — —5°C to + 65°C

Enclosures — Open or NEMA 1, 3R, 4X, and 12
enclosed. Snap-on cover control kits Size 00-4
NEMA 1; flange mount all other enclosure types.
Construction — Designed specifically for use in
applications requiring NEMA ratings. Starters meet
or exceed NEMA standards ICS 2-1988.
Mechanical/Electrical Life — Designed to 30 million
mechanical operations at maximum HP ratings for
Sizes 00 & 0, 10 million for Sizes 1& 2, 5 million for
Sizes 3-8. Designed to 3 million electrical operations
for Sizes 00-3 and 500 thousand for Sizes 4-8. Size
9 mechanical life in excess of 24K operations and
electrical life AC-3 (N/A); AC-4 in excess of 50 opera-
tions.

® Wiring — Wired for separate or common control.

Holding Circuit Interlock — NEMA Starters Sizes 0-
3 are supplied with 1 NO auxiliary contact mounted
on the right hand side. On Size 00, interlock occu-
pies 4th power pole position — no increase in width.
Sizes 4 and 5 have NO interlock on left side, Sizes 6
and 7 have a 2NO/2NC auxiliary mounted on top
between arc-chutes and Size 8 has NO/NC auxiliary
on left side and a NO on the right. Size 9 supplied
with 2 auxiliary contacts. Each with 1 NO & 1 NC.

Mounting — Supplied with steel mounting plate as
standard.

E.T-N

® Auxiliary Contacts — Open type starters will accept
up to 8 NO or NC auxiliary contacts (4 for Size 8) —
includes holding circuit interlock. Enclosed contac-
tors and starters will accept up to 4 NO or NC auxil-
iary contacts up to Size 1 in NEMA 1 enclosures. For
larger sizes and other NEMA type enclosures, up to
8 NO or NC auxiliary contacts can be added.

® Mechanical Interlock & Reversing Kits — Avail-
able for field assembly of reversing contactors/start-
ers up to Size 7.

® Timer— Two types — Side mounted five function
Solid-State timer with timing ranges up to 5 minutes
for use with open or enclosed starters/contactors,
and top mounted pneumatic timers convertible from
OFF to ON delay with timing ranges up to 3 minutes
for use with open starters/contactors. Sizes 00-5
only.

® Transient Suppressor Kit—  Limit high voltage tran-
sients produced in the control circuit when power is
removed from the coil. For Sizes 00 through 2 there
are three separate panel-mounted suppressors for
use on 120, 240 or 480 volt coils. For Sizes 3 through
5 there is one separate side mounted suppressor for
use on 120 volt coils.

® Control Circuit Fuse Block — Sizes 00-2 panel
mounted and Sizes 3-5 side mounted fuse holder for
control circuit protection. Uses Class CC rejection
type fuses, 30 ampere, 600 volt ac maximum.

® Locking Cover for Overload Relay — Snaps over
top of overload relays to prevent accidental turning
of trip or reset adjustments.

® Branch Circuit Fuse Block Kits —  Sizes 00 through
2, 3-pole, top-mounted. Provide short circuit protec-
tion for branch circuits.

® Phase Monitor Relays — Designed to  monitor
phase voltage unbalance, incorrect phase sequence
and line undervoltage of a 3 phase system. Sizes
00-5 only.

® Cover Controls for Enclosures — Numerous push-
buttons, selector switches and indicating lights are
available either factory installed or as kits to be
installed by others. These local control devices are
available for NEMA 1, 3R, 4X and 12 enclosures.

® Other Options for Enclosures — Many other op-
tional features such as meters, terminal strips, relays
timers, control power transformers, fuse blocks and
other accessories are available for installation in
enclosed contactors and starters.

DESCRIPTION

Non-Reversing Starters

Line voltage magnetic starters are used for starting polyphase
squirrel cage motors when full starting torque and the resulting

inrush current are acceptable. These starters also provide
protection to the motor against running or stalled overcurrents.
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NEMA, Contactors & Starters, (Freedom)

The “Freedom Series” starters feature a compact space saving
design using state-of-the-art technology and the latest in high
strength, impact and temperature resistant insulating materials.

Reversing Starters

Three phase, full voltage magnetic starters are used primarily
for reversing of polyphase squirrel cage motors. They consist
of two contactors and a single overload relay assembled to-
gether. The contactors are mechanically and electrically inter-
locked to prevent line shorts and energization of both
contactors simultaneously.

SIZE 1 SIZE O

REVERSING REVERSING

STARTER STARTER
GENERAL
Magnet Coil — Magnet coils are encapsulated dual volt-

age/frequency coils which are color coded and permanently
marked with voltage, frequency and part number. Coil terminals
are located on top for easy accessibility.

Overload and Heater Packs — Overload relays used on
“Freedom Series” starters come in four sizes — 32 amperes,
75 amperes, 105 amperes and 144 amperes. They can be
attached directly to contactors (panel mount or common
mounting plate) or, with a panel mounting adapter, as a stand
alone panel mounted 32 ampere or 75 ampere overload
relay. The panel mounting adapter also provides a terminal
block for line side wiring to the stand alone overload relay.
Sizes 5-9 use 32 amps with CT’s.

The overload relay houses an adjustable, trip-free mechanism
and provides mounting for three heater packs. The mechanism
is bimetallic with ambient compensated operation. Single
phase protection is built in. The reset mechanism can be set for
AUTO or MANUAL operation. It has = 24% adjustability to
match motor full load ampere rating with calibration for 1.0 or
1.15 service factor motors. Two isolated contacts, one NC and
one NO can be tested by pulling the RESET button. The NC and
NO contacts are rated B600 and C600 (refer to Ratings tables
on Page 8) respectively. Like the contactor, the overload relay

has “finger proof” terminals to reduce the possibility of electrical
shock.
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Tamper proof overload relay adjustment locking covers snap
over the top of overload relays to prevent accidental turning of
trip or reset adjustments. Consult the Industrial Control Catalog
for information on the variety of covers available.

Visual trip indication is provided on all overload relays. The
indicator window is located on the lower right-hand corner of the
switch unit, just below the reset button. Upon an overload trip
(or by pulling up on the reset button), a fluorescent orange
indicating flag will appear in the window. Trip indication is only
present when using Manual Reset.
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The heater packs are securely held in the overload relay by two
captive screws. Three Class 20 (Class 10 optional) heater
packs are installed in the overload relay. The 32 ampere heater
packs will mount in the 75 ampere overload relay for applica-
tions where the contactor is derated such as for jogging.

The overload relay is adjustable within the FLA range of the
heater pack and will ultimately trip at 125% motor current. After
the heater packs are selected and installed in the overload
relay, the FLA adjustment dial should be rotated to the dial
position corresponding to the motor FLA.
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Diagram Heater Pack Selection Table [

FLA ADJUSTMENT DIAL Motor FLA Rating Heater

1.0 115 FLA Dial Positions Pack
sce sRCE a6 [ c [ o |
18.0 20.2 | 223 245 H2018-3
B C 24.6 27.6 30.5 334 H2019-3
335 375 | 415 45.6 H2020-3
45.7 51.2 56.7 62.1 H2021-3
A D 62.2 69.7 77.1 84.6 H2022-3
84.7 95.0 105.0 | 115.0 | H2023-3
106.0 | 118.0 | 131.0 | 144.0 | H2024-3

[0 Example of Heater Pack Selection Table only. Refer to catalog for complete
table.

For example, if the FLA rating is 75.2 amperes, heater packs
number H2022-3 should be selected from the above listed
Heater Pack Selection Table. For a 1.15 service factor motor
the FLA adjustment dial should be set at the location shown in
the above diagram by interpolating between the B position of
69.7 amperes and the C position of 77.1 amperes. If a 1.0
service factor motor would be involved, the dial should be
rotated counterclockwise one graduation (one half position) to
the dotted location in the diagram.

Power Poles — Power poles are available for the Sizes 00, 0,
1 and 2 contactors and starters only. The 00 & O power pole is
rated 12 amps (20 amp thermal) and the 1 & 2 is rated the same
as the basic devices.

A maximum of two power poles can be used per contactor or
starter. They cannot be field or factory installed. The power
poles have been designed to accept mechanical interlocks and
side mounted auxiliary contacts.

General Auxiliary Contacts Information  — Auxiliary con-
tact blocks are designed for snap-on installation — fast, easy
installation (no tools required). Side mounted contact blocks are
available in 8 different circuit configurations — top mounted
contact blocks are offered in 21 different combinations. En-
closed type starters will accept side-mounted auxiliaries only
when mounted in standard enclosures. In larger enclosures, top
mounted contacts can be added.

All auxiliary contacts are of the bifurcated design with parallel
circuit paths. This redundant path provides very high reliability.

For rating information, refer to the “Auxiliary Contact Ratings”
table in this publication on Page 8.

TOP MOUNTED

" SIDE
Teaw MOUNTED
=

L g |
LA ELEY
e .'
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Side Auxiliary Contacts — Al starters are supplied as stand-
ard with one normally open (1 NO) auxiliary contact for use as
a holding circuit contact. Reversing starters have in addition,
one normally closed (1 NC) auxiliary contact for electrical inter-
locking purposes.

On Size 00, the holding contact occupies the 4th power pole
position (no additional space required). Up to two additional
contacts may be added to each side of a Size 00 starter. On
Sizes 0-2, the NO holding contact is located on the right side of
the contactor. Up to two additional contacts may be added to
the left side.

On Sizes 3-5, the NO holding contact is a base contact (on the
right on Size 3 and on the left on Sizes 4 & 5). Up to 2 additional
contacts can be mounted on the base interlock. On the opposite
side, up to 4 additional auxiliary contacts can be added.

On Sizes 6 & 7, there is 2NO/2NC contact block mounted on
the top-left position. An additional 2NO/2NC block may be
added to the top-right position. On Size 8, there is a NO/NC
block on the left back and a NO on the right back. Additional
NO/NC blocks may be added on the left and right front posi-
tions.

On Size 9, 2 auxiliary contacts are provided, each with 1 NO
and 1 NC.

Top Auxiliary Contacts — Open type starters, Sizes 00-2, will
accept top auxiliary contacts (up to four circuits possible). This
allows a total of up to 8 extra auxiliaries on Size 00 (6 extra
auxiliaries on Sizes 00-2).

Electronic Timer — The side mounted, five-function Elec-
tronic Timer attachment has a 1 NO - 1 NC relay output and is
designed for easy installation to any Freedom Series starter. It
is available in three different timing ranges from 0.3 to 300
seconds. Additional auxiliary contacts cannot be installed on
same side of starter when timer is used. For Sizes 3-5 a
separate mounting bracket is required.

ELECTRONIC
TIMER MODULE

* Timing Modes

— ON DELAY - Timing begins when timer is energized.

— OFF DELAY - Timing begins when timer is deener-
gized.

— ONE SHOT - A single pulsed output occurs when
timer is energized.
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— ON DELAY/OFF DELAY - Timer delay occurs on
both energization and deenergization of timer.

— CYCLE MODE - Dual delay with external connec-
tions to the NC output contact, cycles ON and OFF
continuously.

Delay mode is selectable with two switches on the face of the
timer. The time is set by a serrated dial on the module face.
Timer can also be mounted directly on 35 mm DIN rail.

® Specifications

— Repeat Accuracy — within + 1%
— Setting Accuracy — + 10% of scale setting

Maximum Current Rating, Amperes
- Volts, ac Volts, dc (Resistive)
Description
120 240 30
Make 30 15 5
Break 3 15 5
Continuous 3 15 5
Pneumatic Timer — The Pneumatic Timer attachment is de-

signed for snap-on installation to top of any Size 00-2 starter
(top mounted auxiliary contacts cannot be installed on device
when timer is used). It is available in two ranges from 0.1 to 180
seconds. Timer unit has D.P.D.T. timed contacts — circuits in
each pole must be the same polarity. Units are convertible from
OFF to ON delay or vice-versa. Contacts are rated A600.
Repeat accuracy is £10%.

-:*_jf,ﬂ i

DCI/AC Interface Module — The Interface Module is an
optically isolated solid state switch which provides a
means of operating ac coils with a 24 volt dc control
signal. It acts as a space saving interposing relay which
can switch a 110-240 volt, 50/60 Hz source to the contac-
tor or starter coil.

PNEUMATIC TIMER
ATTACHMENT

The module may be directly attached to the coil terminals of any
Freedom Series contactor or starter - Size 00-2. It also has
provisions for DIN rail mounting.

i 1
1 Contactor
lae?
" !
= 200 input 110-240 VAC
- Qbserve Polarity - -
I £ on Module 50/60 Hz
U o -
- [ Solia State

Switch

INTERFACE MODULE TYPICAL APPLICATION
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DC Magnet Coils — Dc Magnet Coils are available either fac-
tory installed or as field conversion kits.

Transient Suppressor Kit—  Sizes 00-2 device connects
across terminals on any 120 V, 240 V or 480 V starter magnet
coil and Sizes 3-5 side mounted device connects across termi-
nals on a 120 volt starter magnet coil. Suppressors are de-
signed to limit the high voltage transients produced in the circuit
when power is removed from the coil.

TRANSIENT SUPPRESSOR KITS

=
FOR SIZES 3-5

-

FOR SIZES 00-2

Control Circuit Fuse Block —  Size 00-2 panel mounted and
Size 3-5 side mounted fuse holders, designed for control circuit
protection or other similar low current requirements, have ex-
tractor type fuse caps.

The Class CC rejection type fuses (KTK-R) used in these
holders are intended for use with equipment designated as
being suitable for use on systems having high available fault
currents.

If branch circuit protective device is 45 amperes or greater,
C320FBR1 fuse kit may be required for control circuit protection
per NEC 430-72.

CONTROL
CIRCUIT
FUSE BLOCK

3-Pole Top Mounted Branch Circuit Fuse Block Kits —
Designed to save space and reduce installation time, these top
mounted fuse block kits field mount to any Size 00-2 starter and
provide short circuit protection for branch circuits. Available for
Class H, R, G or T fuses rated 15 through 60 amperes and
Class J fuses rated 15 through 100 amperes, 250 through 600
volts.

=K

MOUNTED FUSE
BLOCK

-
&u-ﬂ
.

- ey
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Mechanical Interlock and Reversing Kits —  These kits are
available for field assembly of reversing starters using
components. The Reversing Kits include a mechanical
interlock, stabilizer bar and a pre-cut, trimmed and
formed wire set. Auxiliary contacts are not supplied but
can be ordered separately. The snap-fit mechanical inter-
lock and stabilizer bar do not require tools for assembly.
Installation instructions are included with the device.

STABILIZER BAR

MECHANICAL
INTERLOCK

WIRE SET

Phase Monitor Relay — Phase Monitor Relays are designed
to monitor phase voltage unbalance, incorrect phase sequence
and line undervoltage of a 3 phase system.

PHASE
™ MONITOR
RELAY
$
=
Finger Protection Shields — Snap-on shields for both con-

tactors and starters, reversing and non-reversing provides type
IP20 Finger Protection. Prevents accidental contact with line
load terminals.

H e --h"‘h
rﬁ‘
1 "..."Ijl'ﬂ: %

Overload Locking Covers —  Snap-on transparent or opaque
plastic panel for covering access port to the overload relay
trip setting dials. Helps prevent accidental or unauthorized
changes to trip reset setting. Five varieties offers maximum
application flexibility.

FINGER
PROTECTION .
SHIELDS Ty

OVERLOAD
LOCKING
COVER

E.T-N

Short Circuit Protection —  Fuses and Inverse-Time Circuit
Breakers may be selected per Article 430, Part D of the
National Electrical Code to protect motor branch circuits from
fault conditions. If higher ratings or settings are required to
start the motor, do not exceed the maximum as listed in
Exception No. 2, Article 430-52.

ENCLOSURES
NEMA Definitions
Type Definition
Enclosures are intended for indoor use primarily to
1 provide a degree of protection against limited amounts of
falling dirt.
Enclosures are intended for outdoor use primarily to
3R provide a degree of protection against rain, sleet, and

damage from external ice formation.

Enclosures are intended for indoor or outdoor use
primarily to provide a degree of protection against
corrosion, windblown dust and rain, splashing water, hose-
directed water, and damage form external ice formation.

Enclosures are intended for indoor use primarily to
12 provide a degree of protection agains circulating dust,
falling dirt, and dripping noncorrosive liquids.

4X

= =Tl

NEMA 1 NEMA 3R

ENCLOSED STARTERS

Cover Control Kits for Enclosures —  These kits are avail-
able for NEMA 1 enclosures in versions such as Start/Stop,
Hand-Auto, Hand-Off-Auto, Test-Off-Auto — all available with
and without pilot light options. For reversing applications, For-
ward-Stop-Reverse, Up-Stop-Down and Open-Stop-Close with
and without pilot lights are available. For other NEMA types,
these and other versions such as On-Off are available. The kits
are complete with wires and instructions. Assembly is fast and
easy, requiring only a screwdriver in most cases. NEMA 1
enclosures have removable blank plates or knockouts and
NEMA 3R, 4X and 12 enclosures have removable hole plugs
that cover the pre-punched holes.

_‘—u-:?'-._,-
= B

|-

al N

3 1

‘;,ﬁ'f*' : ' ol 7
ISLAND & 10250T TYPE COVER CONTROL
WITH ACCOMPANYING ENCLOSURES
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REFERENCE DATA Electrical Data
NEMA AN16 Starters — High Fault Current Circuit NEMA Ampere Maximum Horsepower
Ratings — UL508 Rating,
F Continuous Motor Voltage lo 30
Max | Cir Bkr| Short |y, V\rl?ggﬁ 60 Hz
SCPD Rating | Intrp | Circuit V\gm?grgd Typical
SCPD |Rating | Volt (KA) Disconnect 115 13 -
A 1KY M 00 200 --- 1%
Size 00 i 9 ‘2128 1 1;/2
- mm ---
Data To Be Avaﬂable Later 575 . 2
Size 0 115 1 .
Class R, J Fuse [J 60 100 600 100 C361 0 200 .- 3
Mag Bkr —HMCP O | 30 | 100 | 480 100 HMCP 18 230 2 3
Thrml Mag — FDC [J 35 100 480 100 FDC 45 mm 460 .- 5
Size 1 575 - 5
Class R, J Fuse [ 60 | 100 | 600 100 C361 115 2 ---
Mag Bkr —HMCP O | 30 | 100 | 480 100 HMCP 1 200 --- V2
ThrmlMag —FDC O | 90 | 100 | 480 100 FDC 27 230 3 Yz
Size 2 65 mm 460 --- 10
575 - 10
Class R, J Fuse [ 100 | 100 | 600 100 €361
Mag Bkr —HMCP O | 50 | 100 | 480 100 HMCP 115 3 -
ThrmlMag —FDC 00 | 150 | 100 | 480 100 FDC 2 200 --- 10
Size 3 45 230 Y2 15
1z 65 mm 460 - 25
Class R, J Fuse 200 100 600 100 C361 575 --- 25
Mag Bkr —HMCP O | 150 | 100 | 480 100 HMCP
ThrmlMag —FDC O | 150 | 100 | 480 100 FDC 115 - -
- 3 200 --- 25
Size 4 9 230 .- 30
Class R, J Fuse (] 400 | 100 | 600 100 | 400 AKSW 90 mm 460 --- 50
Mag Bkr —HMCP J | 150 | 100 | 480 100 HMCP 575 --- 50
ThrmlMag —JDC O | 250 | 100 | 480 100 JDC 115 ___ ___
Size 5 4 200 --- 40
Class R, J Fuse [J 600 | 100 | 600 100 | 600 AKSW 135 230 e 50
Mag Bkr — HMCP [0 | 600 | 100 | 480 100 HMCP 180 mm 460 e 100
Thrml Mag —KDC OJ| 400 | 100 | 480 100 FDC 575 - 100
Size 6 115 .- I
Class L Fuse O 1200 | --- | 600 100 | 800 AK SW 5 270 o - o
Class L Fuse [ 1200 --- 600 100 | Mid Case N Fr 180 mm 460 o 200
Thrml Mag — HLD (0| 800 65 | 480 65 HLD 75 o 500
[0 UL File E39943 — Issue Date 2/15/89. 115
O UL File E47048 — Issue Date 11/23/87. 6 200 o 150
540 230 --- 200
NOTE: 220 mm 460 --- 400
UL 508 STANDARD FAULT CURRENT RATINGS: All de- 575 --- 400
vices are UL Listed with fuses and inverse time circuit breakers 115 . .
to standard low level fault currents based on horsepower. All 7 200 .- 200
AN16 starters conform. Sizes 00-3 to 5kA. Sizes 4-5 to 10kA. 810 230 --- 300
Size 6 to 18KA. Size 7 to 30kA. Size 8 to 42kA and Size 9 to 280 mm 460 - 600
575 --- 600
85KkA.
115 - -
8 200 - 400
1215 230 --- 450
334 mm 460 .- 900
575 - 900
115 - -
9 200 - -
2250 230 --- 800
813 mm 460 .- 1600
575 --- 1600
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Auxiliary Contact Ratings

NEMA Electrical Rating Volts Amperes
Designation Make Break Continuous

120 60 6
240 30 3

A600 480 15 15 10
600 12 1.2
120 30 3
240 15 15

B600 480 75 0.75 5
600 6 0.60
120 15 15
240 7.5 0.75

€600 480 375 0.38 25
600 3.00 0.30

Wire (75°C) Sizes — AWG or kcmil — Open and Enclosed Torque Requirements — Line/Load and Heaters (in-lbs)

NEMA Size ‘ Cu Only AN16/56 Starters
Power Terminals — Contactors NS*’E_'VLA Line Lug O Load Lug Heater
iz
00 #12 — #16 Stranded, #12 — #14 Solid Torque Wire Torque Wire Fna?lt;:
in-1b R in-1b R :
0 #8 — #16 Stranded, #10 - #14 Solid n7os ange | Wnms ange
7 ad 2 ad
1 #8 — #14 Stranded or Solid 00 0 o
0 15 g 20 g 9
2 #3 — #14 (upper) and/or #6 — #14 (lower)
Stranded or Solid [J 35 #14-10 9
N 40 #8 9
Power Terminals — Load (Overload Relay) 1 20 U 45 #6-4 9
Heater Pack Cat. Nos. [ Min. — Cu Only (Stranded or Solid) 50 #3 9
H2001B-H2010B 414 40 #14-8 35 #14-10 9
H2101B-H2110B 2 45 #6-4 40 8 9
50 #3 45 #6-4 9
H2011B & H2111B #12 50 #3 9
H2012B & H2112B #10 35 #14-10 35 #14-10 24-30
3 40 #8 40 #8 24-30
H2013B-H2014B #8 45 #6-4 45 #6-4 24-30
H21138-H2114B 50 #3-1/0 50 #3-1/0 24-30
H2015B & H2115B #6 4 200 0 200 0 24-30
H2016B & H2116B #4 5.7 550 0 550 0 9
H2017B & H2117B #3 8 500 0 500 0 9
H2015A-H2017A
H#14-#2 4/0- 4/0-
H2114-H2117 9 400 | soomem | 400 | 500 McM 9
Power Terminals — Line and Load [ See “Wire Sizes” Table adjacent.
3 #1/0 — #14 Al Cu [0 For contactors this is “Line and Load Lug” data.
4 #3/0-#8 Al Cu Plugging and Jogging Service Horsepower Rating
> 750 kel —#2 or (2) 250 kemil - #3/0 Al Cu NEMA Size | 200 Volts | 230 Volts | 460 Volts | 575 Volts
6 (2) 750 kemil — #3/0 Al Cu Maximum horsepower where operation is interrupted more than 5 times per
7 (3) 750 kemil — #3/0 Al Cu minute, or more than 10 times in a 10 minute period.
8 (4) 750 kemil — #1/0 Al Cu 00 --- Yo 7 Yo
- 0 12 1% 2 2
9 (8) 500 kemil 1 3 3 5 5
; _ 2 Iz 10 15 15
Control Terminals — Cu Only 3 15 20 30 30
All #12 — #16 Stranded or #12 — #14 Solid 4 25 30 60 60
5o — 5 60 75 150 150
inimum per .
Maximum Wire Size: Sizes 00 & 0 — #8 and Sizes 1 & 2 — #2. 6 125 150 300 300

[0 Two compartment box lug.
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AC COIL DATA
P.U. Volts P.U. Sealed D.O. Volts Mech. Max. P.U D.0
NEMA Operation e S
Sizes Cold Hot VAR VA | watts | VAR VA | watts | cold Hot Rate | e
Ops/Hour
00 74.0% 78% 64 80 49 7.1 7.5 24 45% 46% 10,800 12 12
0 74.0% 78% 78 100 65 9.2 10 3.1 45% 46% 10,800 12 12
1-2 74.0% 78% 210 230 95 27 28 7.8 49% 50% 7,200 20 14
3 72.0% 76% 374 390 112 48 49.8 13 50% 52% 7,200 14 11
4 72.5% 76% 1132 1158 240 96 100 27.2 54% 56% 4,800 28 14
5 75.0% 1% 1132 1158 240 96 100 27.2 63% 64% 4,800 25 13
6 75.0% 75% 516 890 798 --- 11 10 0 0 2,400 100 |150-1000 I
7 75.0% 75% 868 1000 1345 11 25 20 0 0 1,200 100 150-1000
8 75.0% 75% 1262 2400 --- --- 70 --- g d 600 100 25-50
9 50.0% 65% --- --- 2100 --- --- 350 40% 50% --- 18 20
[0 20-30% of rated coil voltage. [0 Adjustable drop out time.
DC COIL DATA
P.U. Sealed Max.
D.O. P.U. D.O. : Mech.
’élizz'\gé Volts Volts Volts Time Time Op;;e;gon Life
Amps Watts (Hot) Amps Watts (Hot) mS mS Ops/Hour Millions
12 6.4 76.8 80% 0.28 3.36 60% 22 17 3,600 5
00/0 24 3.2 76.8 80% 0.14 3.36 60% 22 17 3,600 5
48 1.6 76.8 80% 0.07 3.36 60% 22 17 3,600 5
120 0.64 76.8 80% 0.028 3.36 60% 22 17 3,600 5
12 15.4 126 68% 0.42 4.98 30% 21 12 3,600 2
12 24 6.2 88.4 60% 0.21 4.96 29% 20 13 3,600 2
48 29 76.2 56% 0.11 5.04 28% 20 14 3,600 2
120 11 67.3 53% 0.041 4.87 29% 20 16 3,600 2
12 24 293 65% 0.40 4.84 23% 39 14 3,600 2
3 24 12 288 61% 0.20 4.75 22% 38 14 3,600 2
48 6.1 295 62% 0.097 4.67 22% 37 14 3,600 2
120 2.5 298 61% 0.038 457 22% 37 16 3,600 2
24 18 400 67% 0.22 53 25% 53 14 2,400 2
45 48 9.0 400 67% 0.11 5.2 25% 49 16 2,400 2
120 3.3 450 65% 0.05 5.4 28% 56 19 2,400 2
240 1.7 440 64% 0.02 49 26% 49 21 2,400 2
106 8.25 775 N/A 0.085 9 N/A N/A N/A 2,400 5
6 214 4.09 775 N/A 0.042 9 N/A N/A N/A 2,400 5
340 2.57 775 N/A 0.026 9 N/A N/A N/A 2,400 5
430 2.03 775 N/A 0.021 9 N/A N/A N/A 2,400 5
106 13.92 1425 N/A 0.184 195 N/A N/A N/A 1,200 50
7 214 6.89 1425 N/A 0.091 195 N/A N/A N/A 1,200 50
340 4.34 1425 N/A 0.057 195 N/A N/A N/A 1,200 50
430 3.43 1425 N/A 0.045 195 N/A N/A N/A 1,200 50
106 19.81 2100 N/A 0.566 60 N/A N/A N/A 600 50
8 214 9.81 2100 N/A 0.280 60 N/A N/A N/A 600 50
340 6.18 2100 N/A 0.176 60 N/A N/A N/A 600 50
430 4.88 2100 N/A 0.139 60 N/A N/A N/A 600 50
[0 change armature, magnet and armature interlock after 1 x 10* operations.
GENERAL COIL DATA
Coil Offering — Encapsulated — NEMA Sizes 00-9 Coil Data Notes
(Except Size 6 is tape) P.U. = Pick up time is the average time taken from closing
UL Insulation Rating — Encapsulated — Class 130 (B) of the coil circuit to main contact touch.
— 105 degree C D.O. = Drop out time is the average time taken from open-
temp. rise ing of the coil circuit to main contact separation.
i imi N 0, 0, . . .
Operational Limits 85% to 110% of Rated Voltage Cold = Coil data with a cold coil.

Hot = Coil data with a hot coil.

All data is based on a standard contactor with no auxiliary devices and a 120 VAC or 24 VDC magnet coil. Coil data has a £5% range
depending on the application, therefore specific data may vary.
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NEMA, Contactors & Starters, (Freedom)

RENEWAL PARTS

Magnet Coils
Coil Volts and Hertz Size 00 Size0 Size 1-2 Size 3 Size 4-5
120/60 or 110/50 9-2823-1 9-2824-1 9-2703-1 9-2756-1 9-1891-1
240/60 or 220/50 9-2823-2 9-2824-2 9-2703-2 9-2756-2 9-1891-2
480/60 or 440/50 9-2823-3 9-2824-3 9-2703-3 9-2756-3 9-1891-3
600/60 or 550/50 9-2823-4 9-2824-4 9-2703-4 9-2756-4 9-1891-4
24/60 or 24/50 9-2823-18 9-2824-18 9-2703-16 9-2756-16 -
24/60 9-2823-7 9-2824-7 9-2703-6 9-2756-6 9-1891-15
48/60 9-2823-8 9-2824-8 9-2703-11 9-2756-15 -———
208/60 9-2823-5 9-2824-5 9-2703-9 9-2756-5 9-1891-13
277160 9-2823-12 9-2824-14 9-2703-7 9-2756-9 9-1891-26
24/50 9-2823-13 9-2824-13 9-2703-12 9-2756-11 9-1891-16
208-240/60 9-2823-17 9-2824-17 -——- -——— -———
32/50 - - 9-2703-10 9-2756-10 9-1891-27
48/50 9-2823-9 9-2824-9 9-2703-13 9-2756-7 9-1891-18
240/50 9-2823-11 9-2824-11 9-2703-14 9-2756-13 9-1891-20
380/50 - - - 9-2756-12 9-1891-14
415/50 - - - 9-2756-8 9-1891-21
380-415/50 9-2823-6 9-2824-6 9-2703-8 - -———
550/50 -—- - -—- 9-2756-14 9-1891-8
Coil Volts and Hertz
Main Coil Feeder Group
120/60 or 110/50 9-3006 9-3007
240/60 or 220/50 9-3006-2 9-3007-2
480/60 or 440/50 9-3006-3 9-3007-3
600/60 or 550/50 9-3006-4 9-3007-4
218/60 or 200/50 9-3006-5 9-3007-5
277/60 or 254/50 9-3006-6 9-3007-6
415/60 or 380/50 9-3006-7 9-3007-7
52/60 or 48/50 - -
110/50-60 - -
120/50-60 - -———
208/50-60 - -
220/50-60 - -
240/50-60 - -
380/50-60 - -
415/50-60 - -
440/50-60 - -
480/50-60 - -
550/50-60 - -
600/60-50 - -———
Coil Volts and Hertz
Main Coil Feeder Group
120/60 or 110/50 9-2698 9-2705
240/60 or 220/50 9-2698-2 9-2705-2
480/60 or 440/50 9-2698-3 9-2705-3
600/60 or 550/50 9-2698-4 9-2705-4
415/60 or 380/50 9-2698-6 9-2705-6
48/60 or 44/50 9-2698-8 9-2705-8
208/50-60 9-2698-5 9-2705-5

[0 These are the only renewal parts available. Series B1/C1 only.

E.T-N
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Magnet Coils (Continued)
Size 8
Coil Volts and Hertz Common Control Separate Control
Main Coils Feeder Group Main Coils Feeder Group
120/50-60 9-2654 9-2664
208/50-60 9-2654-6 9-2664-6
240/50-60 9-2654-2 9-2664-2
380/50-60 9-2654-5 9-2664-5
480/50-60 9-2654-3 9-2664-3 9-2654 9-2664
550/50-60 9-2654-10 9-2664-10
600/50-60 9-2654-4 9-2664-4
Coil Volts and Hertz Size 9
Common Control Separate Control
120/50-60 5264C34G01 5264C34G01
Dc Coil Kits
NEMA Contactor or Starter Size Volts Catalog Number
12 C335KD3R1
24 KD3T1
00-0 48 KD3W1
120 KD3A1
12 C335KD4R4
1-2 24 KD4T4
48 KD4w4
120 KD4A4
12 C335KD5R1
3 24 KD5T1
48 KD5W1
120 KD5A1
24 C335KA3T1
45 48 KA3W1
120 KA3A1l
240 KA3B1
Contact Kits
Contactor or Starter NEMA Size Part_ Numbers
2 Pole 3 Pole
1 6-65 6-65-2
2 6-65-7 6-65-8
3 6-43 6-43-2
4 6-44 6-44-2
5 6-45 6-45-2
60 - 6-648
7 I 6-613
8 - 6-571
9 (2) — 5264C42G01 (3) — 5264C42G01
Publications
NEMA Size Starter Publication Numbers
1-2 22177
3 20426
4 20428
5 20429
6 23349
7 20848
8 20849
9 IL 16978

[0 series B1 contactor, Series C1 starter.

February 2, 1998
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NEMA, Contactors & Starters, (Freedom)

APPROXIMATE DIMENSIONS AND SHIPPING WEIGHTS

Do not use for construction.

NON-REVERSING OPEN TYPE

A ] G —f

\ E B
\ \ E
: |
|
Jw%n%x‘é% e e —
~_MTG. HOLES FOR L o -~ D— “MTG. HOLES FOR
#10-32 SCREWS B MTe. HOLES PR 1/4 - 20 SCREWS
SIZE00 &0 SIZE1&2 SIZE3 &4
fb—A— [} l——A— — fo—C —
g g o —= I
[m]
B { E B B
% | T
< 4 !
l‘i E/Z 4’{ e c— j— +- -
E_in:'—:@g:l—{&me HOLES FOR "; 7D4—‘ MTG. HOLES FOR
1/4-20 SCREWS 1/2-13 SCREWS
MOUNTING SCREWS — #1/2 - 13
SIZE 5 SIZES 6 THROUGH 8 SIZE9
Dimensions in Inches [mm] Shipping
NEMA - : i Weight
Size Wide High Deep Mounting F G ng
A B C :
D E
00-0 1.80 [45.5] 6.60 [168 3.52 [89.5] -——- 6.07 [154 4.90 [124.5] 0.54 [13.7] 2.2
1 2.56 [65] 7.08 [180 4.44 [113 2.00 [51] 6.63 [168 5.80 [147.5] | 054 [13.7] 45
2 2.56 [65] 8.08 [205 4.44 [113 2.00 [51] 7.63 [194 5.80 [147.5] 0.54 [13.7] 4.7
3 4.08 [104] 11.35 [288 5.94 [151 3.00 [76] 10.81 [275 - -—— 11.
4 7.05 [179] 12.06 [306 7.25 [184 6.00 [152] 8.50 [216 -—— - 23.
5 7.00 [178] 17.77 [451 7.76 [197 6.00 [152] 16.00 [406 -——- - 36.
6 9.47 [241] 21.69 [551 9.90 [251 3.10 [79] 18.00 [457 -——— -——— 75.
7 15.13 [384] 29.13 [740 12.64 [321 13.25 [337] 21.25 [540 -—— -——- 120.
8 15.13 [384] 34.50 [876 15.00 [381 13.75 [337] 16.75 [425 -——- - 210.
9 33.00 [838] 30.00 [762 12.94 [329 30.75 [781] 8.00 [203 -—— - 315.

E.T-N
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APPROXIMATE DIMENSIONS AND SHIPPING WEIGHTS (Continued)

Do not use for construction.

®
4

W S woro
rzd
C (e}
Ro%

=3

g

 er—)

AUXILIARY
CONTACTS

\3 MTG. HOLES FOR

#10-32 SCREWS

SIZE 00-2

REVERSING OPEN TYPE

e

il

b——b——i MTG. FOR (3)
1/4-20 SCREWS
SIZE 3
+ <+ T
E
4+ 4 \ '
ol o]

MTG. HOLES FOR
(6) #1/2 - 13 SCREWS

MOUNTING SCREWS #1/2 - 13

Technical Information Publication

8231

Page 13

MTG. FOR (4)
1/4-20 SCREWS

SIZE 4-5

— A

lo ol
B{
E

9
l—D—

Z MTG. FOR (8)

1/2-13 SCREWS
SIZE 9

~C

SIZE 6 OPEN TYPE — SIZE 7-8 HORIZONTAL OPEN TYPE — VERTICAL

NEMA Dimensions in Inches [mm] Shipping

- - : i Weight
Size Wide High Deep Mounting G b
A B C b E S-

00-0 4.20 [106.5] 7.38 [187.5] 3.52 [89.5] 3.50 [89] 6.87 [174.5] 4.90 [124.5] 0.54 [13.7] 3.6
1 5.71 [145 7.08 [180] 4.44 [113 5.25 [133.5] 5.75 [146] 5.80 [147] 0.54 [13.7] 8.25
2 5.71 [145 8.08 [205] 4.44 [113 5.25 [133.5] 6.75 [171.5] 5.80 [147] 0.54 [13.7] 8.5
3 8.70 [221 11.35 [288] 5.94 [151 7.00 [178] 10.81 [275] - - 20.
4 14.68 [373 12.06 [306] 7.25 [184 13.50 [343] 8.50 [216] - - 49.
5 14.50 [368 17.77 [451] 7.76 [197 13.50 [343] 16.00 [406] - - 68.
6 19.77 [502 22.63 [575] 9.90 [251 18.00 [457] 18.00 [457] - - 130.
7 28.06 [713 32.13 [816] I 12.70 [322 12.75 [324] 21.25 [540] - - 175.
8 30.38 [772 41.50 [1054] OO | 14.70 [373 14.13 [359] 16.75 [425] - - 430.
9 33.00 [838 63.12 [1603] 12.94 [329 30.75 [781] 41.00 [1041] - - 640.

[0 Includes cross wiring overhang.

February 2, 1998
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NEMA, Contactors & Starters, (Freedom)

APPROXIMATE DIMENSIONS AND SHIPPING WEIGHTS (Continued)

Do not use for construction.

NON-REVERSING & REVERSING CONTACTORS — ENCLOSED TYPE

E.T-N

NEMA 1
Dimensions in Inches [mm] .
- Box . . Mounting Ship
NEMA Size (poles) NoO Wide High Deep _ _ Wt.
. A B c Wide High Lbs.
D E
NON-REVERSING CONTACTORS - without Control Power Transformers
00 (2P 3P, 4P) 1 [5.62[143] [10.09 [256] [5.71 [145] [4.50 [114] [8.00[203] [5.25
00 (2P, 3P, 4P) with top adders 2 |7.73[196] [13.21[336] |6.75[172] |6.00[152] |10.75[273]|7.3 T t
0 (2P, 3P, 4P) 1 |5.62[143] [10.09 [256] [5.71[145] |4.50 [114] [8.00[203] |5.25 L= T )
0 (2P, 3P, 4P) with top adders 2 |7.73[196] [13.21[336] [6.75[172] [6.00[152] [10.75[273] [7.3 O
0 (5P) 2 |7.73[196] [13.21[336] [6.75[172] [6.00[152] [10.75[273] [7.3 il e %
1 (2P, 3P) 1 |5.62[143] |10.09 [256] |5.71[145] |4.50[114] [8.00[203] |7.9 O
1 (2P, 3P) with top adders 3 |12.65[321] [14.40 [366] |7.31[186] |9.75[248] |11.25[286] |11 B o) ]
1 (4P, 5P) 2 |7.73[196] [13.21[336] [6.75[172] [6.00[152] [10.75[273] [8.5 )
2 (2P, 3P, 4P, 5P) 2 |7.73[196] [13.21[336] |6.75[172] |6.00[152] |10.75[273] |8.5 4
3 (2P, 3P) 4 |11.66 [296] |26.51 [673] |8.89 [226] |9.00 [229] |23.38 [594] |35 o U
4 (2P, 3P) 4 [11.66[296] |26.51 [673] |8.89 [226] |9.00 [229] |23.38 [594] |47 +—D—= c
5 10 |20-00[508] [47.85 11.36 [289] [ 14.50 [368] | 46.25 113 A"
[1215] [1175]
6 BOXES 1-4
; Consult Cutler-Hammer for Availability
9
NON-REVERSING CONTACTORS - with Control Power Transformers
00 (2P, 3P 4P) 2 |7.73[196] [13.21[336] [6.75[172] |6.00[152] |10.75[273] |12
00 (2P, 3P, 4P, 5P) with top adders 3 |12.65[321] [14.40 [366] |7.31[186] |9.75[248] |11.25[286] |15 b
0 (2P, 3P, 4P, 5P) 2 |7.73[196] [13.21[336] [6.75[172] [6.00[152] [10.75[273] |12 —
0 (2P, 3P, 4P, 5P) with top adders | 3 | 12.65 [321] [14.40 [366] |7.31[186] |9.75[248] |11.25[286] |15
1 (2P, 3P) 2 |7.73[196] [13.21[336] [6.75[172] |6.00[152] |10.75[273] |12.2 °
1 (2P, 3P) with top adders 3 |12.65[321] [14.40 [366] |7.31[186] [9.75[248] |11.25[286] |12.5
1 (4P, 5P) 2 |7.73[196] [13.21[336] [6.75[172] |6.00 [152] |10.75[273] [12.6
2 (2P, 3P, 4P, 5P) 2 |7.73[196] [13.21[336] [6.75[172] [6.00[152] |10.75[273] [12.8 o [ElB
3 (2P, 3P) 4 [11.66 [296] |26.51 [673] |8.89 [226] |9.00 [229] |23.38 [594] |40 o
4 (2P, 3P) 4 |11.66 [296] |26.51 [673] |8.89 [226] |9.00 [229] |23.38 [594] |52 9
5 10 |20-00 [508] [47.85 11.36 [289] [ 14.50 [368] | 46.25 120 °
[1215] [1175] ®
6 | |
7 " c
Consult Cutler-Hammer for Availability ——a] TO OPTIONAL
8 COVER CONTROLS
9
3 POLE REVERSING CONTACTORS - without Control Power Transformers BOX 10
00 2 [7.73[196] [13.21[336] [6.75[172] [6.00[152] [10.75[273] [7.8
0 2 |7.73[196] [13.21[336] [6.75[172] |6.00 [152] |10.75[273] |8
1 3 |12.65[321] [14.40 [366] |7.31[186] |9.75[248] |11.25[286] |11
2 3 |12.65[321] [14.40 [366] |7.31[186] |9.75[248] |11.25[286] |12
3 4 [11.66 [296] |26.51 [673] |8.89 [226] |9.00 [229] |23.38 [594] |67
4 4 [11.66[296] |26.51 [673] |8.89 [226] |9.00 [229] |23.38 [594] | 154
5 10 20.00 [508] |47.85 11.36 [289] |14.50 [368] |46.25 170
[1215] [1175]
6
; Consult Cutler-Hammer for Availability
9
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NEMA, Contactors & Starters, (Freedom)
APPROXIMATE DIMENSIONS AND SHIPPING WEIGHTS (Continued)
Do not use for construction.
NON-REVERSING & REVERSING CONTACTORS — ENCLOSED TYPE
NEMA 3R, 4/4X & 12
Dimensions in Inches [mm] .
: Box . . Mounting Ship
NEMA Size (poles) No Wide High Deep - - Wt.
. A B C Wide High Lbs.
D E
NON-REVERSING CONTACTORS - without Control Power Transformers
0 (2P, 3P, 4P) 5 |9.84[250] [13.31[338] |7.51[191] |[5.50[140] |12.50[3.18] |14
1 (2P, 3P, 4P, 5P) 5 [9.84[250] [13.31[338] [7.51[191] |[5.50[140] [12.50([3.18] |15
2 (2P, 3P, 4P, 5P) 5 [9.84[250] [13.31[338] [7.51[191] [5.50[140] [12.50[3.18] [155
3 (2P, 3P) 8 [14.25[362] [29.10[739] |9.29[234] [9.00[229] [27.50[699] |45
4 (2P, 3P) 8 |14.25[362] [29.10[739] [9.29[234] |9.00[229] |27.50 [699] |56
5 10 [20.00 [508] [47.85[1215] [11.36 [289] |14.50 [368] |46.25 [1175] [140
6
7
5 Consult Cutler-Hammer for Availability
9
NON-REVERSING CONTACTORS - with Control Power Transformers
0 (2P, 3P, 4P) 5 [9.84[250] [13.31[338] [7.51[191] |5.50[140] |12.50[3.18] |18
1 (2P, 3P, 4P, 5P) 6 [12.01[305] [14.39[366] |7.51[191] [8.00[203] |13.50[343] |19
2 (2P, 3P, 4P, 5P) 6 [12.01[305] [14.39[366] [7.51[191] [8.00[203] [13.50[343] [19.5
3 (2P, 3P) 8 [14.25[362] [29.10[739] |9.29[234] [9.00[229] [27.50[699] |52
4 (2P, 3P) 8 [14.25[362] [29.10[739] |9.29[234] [9.00[229] [27.50[699] |63
5 10 |20.00 [508] |[47.85[1215] |11.36 [289] |14.50 [368] |46.25 [1175] |147
6
; Consult Cutler-Hammer for Availability
9
3 POLE REVERSING CONTACTORS - with or without Control Power Transformers
0 6 [12.01[305] [14.39[366] |7.51[191] |8.00[203] |13.50[343] [18
1 6 |12.01[305] [14.39[366] |7.51[191] |8.00[203] |13.50[343] |19
2 6 [12.01[305] [14.39[366] |7.51[191] [8.00[203] |13.50[343] |19
3 8 [14.25[362] [29.10[739] [9.29[234] [9.00[229] [27.50[699] |47
4 8 [14.25[362] [29.10[739] |9.29[234] [9.00[229] [27.50[699] |69
5 10 [20.00 [508] [47.85[1215] [11.36 [289] |14.50 [368] |46.25 [1175] [170
6
; Consult Cutler-Hammer for Availability
o D
—
[ 6 5 -
®
B
@} (@ @
@] E| B
o
O
I e
[0
C S— c
TO OPTIONAL
COVER CONTROLS
BOXES 5, 6
BOXES 8, 10
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NEMA, Contactors & Starters, (Freedom)

APPROXIMATE DIMENSIONS AND SHIPPING WEIGHTS (Continued)

Do not use for construction.

NON-REVERSING & REVERSING STARTERS — ENCLOSED TYPE

M ———»

A O00aa,

NEMA 1
Dimensions in Inches [mm] .
: Box : . Mounting Ship
NEMA Size (poles) No Wide H|gh Deep - - Wt.
. A B C Wide High Lbs.
D E
NON-REVERSING STARTERS Without Control Power Transformers
00 1 |5.62[143] |10.09[256] |5.71[145] |4.50[114] [8.00[203] |7
00 with top adders 3 |12.65[321] [14.40[366] [7.31[186] |9.75[248] [11.25[286] |10
0 1 [5.62[143] [10.09[256] [5.71[145] |[4.50 [114] [8.00[203] |7.1
0  withtop adders 3 [12.65[321] [14.40[366] |7.31[186] |9.75[248] |11.25[286] |10
1 1 |5.62[143] |10.09[256] |[5.71[145] |4.50[114] |[8.00[203] |7.9
1 with top adders 3 [1265[321] [14.40([366] [7.31[186] |9.75[248] |[11.25[286] |115
2 2 [7.73[196] [13.21[336] [6.75[172] [6.00[152] [10.75[273] [85
3 4 [11.66[296] |26.51[673] [8.89[226] |9.00[229] |[23.38[594] |35
4 4 |11.66[296] [26.51[673] |8.89[226] [9.00[229] |23.38[594] (47
5 10 [20.00[508] [47.85[1215] [11.36 [289] |14.50 [368] |46.25[1175] |139
6
; Consult Cutler-Hammer for Availability
9
NON-REVERSING STARTERS With Control Power Transformers
00 3 [12.65[321] [14.40[366] [7.31[186] [9.75[248] [11.25[286] |15
0 3 [12.65[321] |(14.40[366] |7.31[186] |[9.75[248] |11.25[286] (15
1 3 [12.65[321] |14.40[366] |7.31[186] |[9.75[248] |11.25[286] |16
2 3 [1265[321] [14.40[366] |7.31[186] |9.75[248] |11.25[286] |16.2
3 4 [11.66[296] [26.51[673] [8.89[226] [9.00[229] [23.38[594] |42
4 4 [11.66[296] |26.51[673] [8.89[226] |9.00[229] |[23.38[594] |54
5 10 |20.00 [508] |47.85[1215] |11.36 [289] |[14.50 [368] |46.25[1175] |146
6
; Consult Cutler-Hammer for Availability
9
REVERSING STARTERS Without Control Power Transformers
00 2 |7.73[196] |13.21[336] |6.75[172] |6.00[152] |10.75[273] |8
0 2 [7.73[196] [13.21[336] [6.75[172] [6.00[152] [10.75[273] |8
0 with top adders 3 [12.65[321] [14.40([366] [7.31[186] [9.75[248] [11.25[286] |11
1 3 [12.65[321] |[14.40[366] |[7.31[186] |9.75[248] |11.25[286] |13
1 with top adders 3 [12.65[321] |14.40[366] |7.31[186] |[9.75[248] |11.25[286] |[13.4
2 3 [1265[321] [14.40([366] [7.31[186] |9.75[248] [11.25[286] |15
3 4 [11.66[296] [26.51[673] [8.89[226] [9.00[229] [23.38[594] |43
4 9 [2550([648] [29.10[739] [9.31[237] |20.00[508] [27.50[699] |65
5 10 |20.00 [508] |[47.85[1215] |11.36 [289] |[14.50[368] |46.25[1175] |165
6
; Consult Cutler-Hammer for Availability
9
REVERSING STARTERS With Control Power Transformers
00  with top adders 3 [12.65[321] [14.40[366] |[7.31[186] |9.75[248] [11.25[286] |15
0 3 [12.65[321] [14.40([366] [7.31[186] [9.75[248] |[11.25[286] |15
1 with top adders 3 [12.65[321] |14.40[366] |[7.31[186] |9.75[248] |11.25[286] |17
2 3 [12.65[321] |(14.40[366] |7.31[186] |[9.75[248] |11.25[286] (19
3 4 [11.66[296] [26.51[673] |8.89[226] [9.00[229] |23.38[594] |50
4 9 |[2550([648] [29.10[739] [9.31[237] [20.00[508] |[27.50[699] |72
5 10 |20.00 [508] [47.85[1215] [11.36 [289] |14.50 [368] |46.25 [1175] |172
6
; Consult Cutler-Hammer for Availability
9

E.T-N

BOXES 1-4

o

=]
m
@

BOOOO

.
\

C

TO OPTIONAL
COVER CONTROLS

BOXES 9-10
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NEMA, Contactors & Starters, (Freedom)

APPROXIMATE DIMENSIONS AND SHIPPING WEIGHTS (Continued)

Do not use for construction.

NON-REVERSING & REVERSING STARTERS — ENCLOSED TYPE
NEMA 3R, 4/4X & 12

Dimensions in Inches [mm] .
- Box . . Mounting Ship
NEMA Size (poles) No Wide High Deep _ _ Wt.
. A B c Wide High Lbs.
D E
NON-REVERSING STARTERS - without Control Power Transformers
0 5 [9.84[250] [13.31[338] |7.51[191] [5.50[140] |12.50[318] |14.3
1 5 |9.84[250] [13.31[338] |[7.51[191] |[5.50[140] |12.50[318] |15.3
2 6 |12.01[305] |14.39[366] |7.51[191] |8.00[203] |13.50[343] |16
3 8 [14.25[362] [29.10[739] [9.29[234] [9.00[229] |27.50[699] |46
4 8 [14.25[362] [29.10[739] [9.29[234] [9.00[229] |27.50[699] |60
4 9 |25.50[648] |[29.10[739] [9.31[237] [20.00[508] |27.50[699] |60
5 10 [20.00 [508] |47.85[1215] |11.36[289] |14.50 [368] |46.25 [1175] |150
6
7 A
5 Consult Cutler-Hammer for Availability
9
BOXES5, 6,7, 9
NON-REVERSING STARTERS - with Control Power Transformers
0 6 [12.01[305] |[14.39[366] |7.51[191] [8.00[203] |13.50[343] |18
1 6 |12.01[305] |[14.39[366] |[7.51[191] [8.00[203] |13.50[343] |19
2 6 |12.01[305] |14.39[366] |7.51[191] |8.00[203] |13.50[343] |20
3 8 [14.25[362] [29.10[739] [9.29[234] [9.00[229] |27.50[699] |53
4 8 [14.25[362] [29.10[739] [9.29[234] [9.00[229] |27.50[699] |67
4 9 |25.50[648] |[29.10[739] [9.31[237] [20.00[508] |27.50[699] |67
5 10 [20.00 [508] |47.85[1215] |11.36[289] |14.50 [368] |46.25 [1175] |157
6 e
7 [0 5 _
5 Consult Cutler-Hammer for Availability H
9 @
REVERSING STARTERS - with or without Control Power Transformers
0 6 [12.01[305] [14.39[366] |7.51[191] [8.00[203] |13.50[343] [185 il o
1 6 [12.01[305] |[14.39[366] |[7.51[191] [8.00[203] |13.50[343] [19.5 ol lels
2 6 |12.01[305] |14.39[366] |7.51[191] |8.00[203] |13.50[343] |21 O
1-2 7 [16.26 [413] [14.37[365] |[7.51[191] |[11.00[279] |13.50[343] |24 @)
3 8 [14.25[362] |29.10[739] [9.29[234] [9.00[229] |27.50[699] |48 H ®
4 9 |25.50[648] |[29.10[739] [9.31[237] [20.00[508] |27.50[699] |72 I ﬂﬁ
5 10 [20.00 [508] |47.85[1215] |11.36[289] |14.50 [368] |46.25 [1175] |175 Cm S—— c
6 TO OPTIONAL
7 COVER CONTROLS
5 Consult Cutler-Hammer for Availability
9
BOXES 8, 10

February 2, 1998 E:T.N
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NEMA, Contactors & Starters, (Freedom)

WIRING DIAGRAMS

E.T-N

NON-REVERSING STARTERS

MOTOR

REMOTE PILOT DEVICES

2 WIRE CONTROL
|F—="13

NOT FOR USE
WITH AUTO RE-

SET OL RELAYS.

3 WIRE CONTROL

WHEN MORE THAN ONE
PUSHBUTTON STATION IS
USED OMIT CONNECTOR
A" AND CONNECT PER
SKETCH BELOW.

TsTART'  sTaRrT]

m
Ing

FIELD CONVERSION TO
| PHASE - ADD DOTTED
CONNECTION.

T) T2
SEPARATE CONTROL

REMOVE WIRE“C" WHEN IT IS
SUPPLIED.CONNECT SEPARATE
CONTROL LINES TO THE NO. |
TERMINAL ON THE REMOTE
PILOT DEVICE AND THE
TERMINAL 96 ON THE
OVERLOAD RELAY.

SIZE 00

le—"c"

2

[

Eay

298

597

i G

T3 95
T3

MOTOR

REMOTE PILOT DEVICES

2 WIRE CONTROL
|r—"3

NOT FOR USE

WHEN MORE THAN ONE

. PUSHBUTTON STATION IS

;’E'I-HOCUJEOL:YES_ USED OMIT CONNECTOR
"A" AND CONNECT PER

3 WIRE CONTROL SKETCH BELOW.

lsTART ! FsTART!

FsTART!

[

— e — o ———

L Lz
T | T2
FIELD CONVERSION TO

L—d
| PHASE - ADD DOTTED
CONNECTION.

TI T2
IE;:AOTOR
SEPARATE CONTROL

REMOVE WIRE "C" WHEN IT IS
SUPPLIED.CONNECT SEPARATE
CONTROL LINES TO THE NO. |
TERMINAL ON THE REMOTE
PILOT DEVICE AND THE
TERMINAL 96 ON THE
OVERLOAD RELAY.

February 2, 1998
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NEMA, Contactors & Starters, (Freedom)
WIRING DIAGRAMS (Continued)

February 2, 1998

NON-REVERSING STARTERS (Continued)

Dy w e

T! T2 T3 95
TI T2 T3

MOTOR

REMOTE PILOT DEVICES

[

[ S — |

! L L2

TI | T2
e o
FIELD CONVERSION TO

| PHASE - ADD DOTTED
CONNECTION.

2 WIRE CONTROL
1r—"3

Fo WHEN MORE THAN ONE
\NV?IHFSSTgSSE_ PUSHBUTTON STATION 1S
SET OL RELAYS. YSED OMIT CONNECTOR

A" AND CONNECT PER
3 WIRE CONTROL SKETCH BELOW.

TsTaRT ! fsTART!  FSTART)
oS I - R B

[

TI T2
|-®-:AOTOR
SEPARATE CONTROL

REMOVE WIRE “C" WHEN IT IS
SUPPLIED.CONNECT SEPARATE
CONTROL LINES TO THE NO.!
TERMINAL ON THE REMOTE
PILOT DEVICE AND THE
TERMINAL 96 ON THE
OVERLOAD RELAY.

SIZES 1 &

2

T T2 T3

MOTOR

REMOTE PILOT DEVICES

2 WIRE CONTROL
Ir——"3

;E:ﬁm USE  WHEN MORE THAN ONE

WITH AUTO RE- PUSHBUTTON STATION IS

SET OL RELAYS. JUSED OMIT CONNECTOR
‘A" AND CONNECT PER

3 WIRE CONTROL SKETCH BELOW.

START ! TSTART'  TSTART!
| —— | | —— | | ——
o073 0 0 3

I 2
STOP

1
|
|
|
|
I
|

FIELD CONVERSION TO
| PHASE - ADD DOTTED
CONNECTION.

Tt T2
SEPARATE CONTROL

REMOVE WIRE"C" WHEN IT IS
SUPPLIED.CONNECT SEPARATE
CONTROL LINES TO THE NO.!
TERMINAL ON THE REMOTE
PILOT DEVICE AND THE
TERMINAL 96 ON THE
OVERLOAD RELAY.

Technical Information Publication
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NEMA, Contactors & Starters, (Freedom)

WIRING DIAGRAMS (Continued)

E.T-N

NON-REVERSING STARTERS (Continued)

REMQTE PILOT DEVICES

2 WIRE CONTROL
=13

NGT FOR USE
WITH AUTO RE-
SET OL RELAYS.

3 WIRE CONTROL

CONTROL

WHEN MORE THAN ONE
PUSHBUTTON STATION IS
USED OMIT CONNECTOR

“A" AND CONNECT PER
SKETCH BELOW .

(sTaRT)
_L1|

START!
[y

SEPARATE CONTROL

REMOVE WIRE "C” WHEN T IS
SUPPLIED. CONNECT SEPARATE
LINES TO THE NO.!
TERMINAL ON THE REMOTE
PILOT DEVICE AND THE
TERMINAL 96 ON THE
OVERLOAD RELAY.

.

Tl

MOTOR

T2

98

o4+o

97

26
RESET
95

T3

T2 T3

SIZE 4

2 WIRE CONTROL

NOT FOR USE WITH AUTO
REBET 0.L. RELAY®

3 WIRE CONTROL

WHEN MORE THAN ONE
PUSH BUTTON STATION
18 UBED, OMIT CON-
NECTOR “A* AND CON-
NECT PER SKETCH BELOW

OTART BTART
- an

ERTNg

0 - O 1

BTOP
-0

FRONT VIEW DIAGRAM

INTERNAL BOLID
CONNECTION

2

TL] T2] T3
1

T1 T2

™ SEPARATE CONTROL

REMOVE WIRE °C" WHEN IT 18
BUPPLIED. CONNECT SEPARATE
CONTROL LINEE TO THE NO.1
TERMINAL ON REMOTE

PILOT DEVICE AND THE NO.96
TERMINAL ON THE OVERLOAD
RELAY.

SIZE 5

February 2, 1998
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NEMA, Contactors & Starters, (Freedom)
WIRING DIAGRAMS (Continued)
NON-REVERSING STARTERS (Continued)
CONNECTIONS FOR
CONNECTIONS FOR STARTER REMOTE CONTROL STATION ELEMENTARY DIAGRAM
unes FRONT VIEW DIAGRAM R R e b s
FIG.1 S5 5 DELAYED NORMAL R 2L LAR ’ L L3
—_ DROPOUT DROPOUT [T M cr
i: i 3 it =
———————] o= e i i — HOT FOR USE WIH AUTO RESET I o la
| -~ ) i
| A 1 1.2\* v } 3 WIRE_CONTROL u er ny
| FEEDER GROUP | FOR FiG. NOS. 1.2 & O i d '\D
| (SEE FEEDER GROUP CONNECTIONS) STaRT ] o [x2 13
| . ey MOTOR
: by ]‘ t M ; M T
X 1HLSTOR 1 1t
| L | gy d g
L oL X3
| \ | WHEN MORE THAN ONE . . »—'L—J
- . PUSHBUTTON STATION IS USED, =
‘ ——t 240 J OMIT CONNECTOR ‘A’ AND / /
| ‘k | PER SKETCH' BELOW.
| eyt | -
| er--m | R L v o¥2 | START. | r 1
| SiFLo] I 3 i [al £GO1 — F2i]
ol | R . . H
| KA | f i START " FEeDER i
| — N | 1 sToOP i Al Lo. 1. - r\z]gg GE..; A2 OL 1
i £ A t
| - A4 o | [COMBINED REMOTE AND LOCAL P 2, [M.JCW;&%WNS) 95" 98 !
| N 4 + " | FOR FIG. NO'S. 1 & 2 } 3 3 N !
1 | ! M1 M2 M: M !
o=y o ' |
, | b | i !
T 242y | b SEPARATE CONTROL LINES ——m—m——————]
3 373 I !
1 ol ond I LO. = LATE OPENING
| s | . NI
| =) ! | OMIT CONNECTOR FEEDER GROUP CONNECTIONS
AUX. CONTACT AUX. CONTACT
| (F USED) | 110-120V. 50/60 Hz 220-60Q. 50/60 Hz
— ] [ SR D R _‘ “ A2 At i A2 )
Tuc Tm TlAC Tyc
INTERNAL SOUID E 4 E G
CONNECTIONS CT G293 cCE + ¢ +
- 0 Rl NORMAL | ° Rt NORMAL |
r i i ! al r ! 1R 02| |oropour | T 021% | |oroPour |
i i HIEE S5 H HEE S H [ - v CONNECTION | v CONNECTION |
1 1 1 1 [ ~ LGttt i | o' ! 0! ot
I | 1 1 [ I Pt 1 ¢
1 [ I I R F2! 11 R }' + ! R + !
1 1 1 1 1 ] [ [ < ! - !
1 | i 1 | 1 1 | ] t t h : I ~ gs‘-}‘\;’oﬁ& 1 ~ gg\gg& :
| .
i [ R I L o c | GONNECTON |
1 1 1 1 1 { - ! 1 ! e
L Jp— d- L 4 1 WT { : 1 05 M : os " - :
! - M1 M2 440/480vi_ M1 M2
[ S — EL UG WG I ] ERL UL G WG S
TO SEPARATE NORMAL DROPOUT = 150-200ms NORMAL DROPOUT = 150-200ms
CONTROL DELAYED DROPQUT = 500-~1000ms DELAYEC DROPQUT = 500-1000ms
(WHEN USED)

SEPARATE CONTROL

REMOVE WIRES 'B" AND 'C*
AND CONNECT SEPARATE
CONTROL LINES TO 'F1'
AND °F2".

NOTE: SEPARATE CONTROL
VOLTAGE MUST AGREE WITH
VOLTAGE RATINGS MARKED
ON_ MAGNET COILS AND
FEEDER GROUP FOR PROPER
OPERATION.

February 2, 1998
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NEMA, Contactors & Starters, (Freedom)

WIRING DIAGRAMS (Continued)

NON-REVERSING STARTERS (Continued)

CONNECTIONS FOR STARTER

2z

3

SEPARATE
LINES CONTROL
LL2 3 (WHEN USED)

FRONT VIEW OF PANEL | | 1
atTrE————— 777 ‘_l_'*ﬁ**
| —

I —— =5
1 F14

| | A4 Loy

| | T | ToP |
1|l e @z

| | ¥ P e |

| ! — 7 |\

| \_____.,*,,,,'E 11

| YUMPER FUSE

TF2" IF NOT

| - REQUIRED.
|

| M

| woye

|

|

I

|

|

i

|

|

|

|

|

I
|
|
|
|
|

1]
| T I‘_— T?—IIS ______

MOTOR

CONNECTIONS FOR
REMOTE CONTROL
STATION

2 WIRE CONTROL
ety
1§ — o1
3
NOT FOR LSE WITH ALTO
RCSET O.L. RELAYS.
4 WIRE CONTROL

[sTaRT 1

| o3
:—_2
LSTOP )

WHEN MORE THAN ONE
PUSHBUTTON STATION IS USED,
OMIT CONNECTOR "A" AND
CONNECT_PER SKETCH SELOW.
START START
— | " —m

K

e

ELEMENTARY DIAGRAM

SEFPARATE CONTROL
REMOVE WIRES "8" AND "¢
CONNECT SEPARATE CONTROL
LINES TO "F1" AND "F2".

NOTE: SEPARATE CONTROL
VOLTAGE MUST AGREE WITH
RATINGS MARKED ON COILS
AND FEERER GROUP.

* 7 CONNECTIONS

150-200M3 DROPOUT TIME
{(WITH ZENER)

o

Tz

0

* RT

Y —

r{-&»—a&-

FIG.

—_— TO COIL CIRCUIT

LINES
Lo .
oL
3x1 T
M ar
] = MOTGR
oL
»—fx:' 2X1 3
M T
L
i & Jn
e ¢+
- FOR 415 VOLT GONTROL AND ABOVE,
/E 2 "VDR® ARE CONNECTED IN SERIES.
DIODE "D" SUPPLIED  V.D.R. /\V.DR.
WITH 120V. CONTROL. .
-
F1 stor SHRT 4 N ;RI Az OL F2
L0 o
1 22 i o 95 o8

1
1
¥
E
i
1
]
1

L SEPARATE CONTROL UNES
LO. = LATE OPENING CONTACT

L— gequirep.

i
1
T s |
M 4 JUMPER
M1 M2 ( FUSE "Fz |
IF NOT |
I
]

* RT CONNECTIONS

0.5—-1.0 SEC. PROPQUT TIME
{WITHOUT ZENER)

*rT|* | 2 E
— S
A
TO COIL CIRCUIT CONNECT WIRE
FIG.2 2+ TO Z-

BELOW 380V
DIODE SUPPLIED

WITH 120V ONLY
1

o
i

rrl* |

+

QL3

380V TO 480V ABOVE 480V
L2 B
RT RT
I:_$ ;_] o o
VDR VDR

E.T-N

SIZE7
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NEMA, Contactors & Starters, (Freedom)

WIRING DIAGRAMS (Continued)

NON-REVERSING STARTERS (Continued)

CONNECTIONS FOR STARTER CONNECTIONS FOR
- REMOTE CONTROL ELEMENTARY DIAGRAM
FRONT VIEW UNES
OF PANEL 5 u w it STATION UNES
e 2 wire_corRoL 1 e

— 5 u
ToP- ‘1 TP~ [ === FS RS M RS oL
g \um '[J_ b o'—; L'\J—D—BD—C—] | % lsxi n}-

~

NOT FOR USE WITH AUTO ! . T2
RESET L. RELAYS, FS RS M RS oL \
_ — »—'x,J 2 13
3 WIRE CONTROL [&) - = OTOR
e M
T 1
SiART
[ P RS ks ““M"]
| 3 e ono [on
H o—}—tg oy 5\;—4‘\—%—4—\ et 1X1
| stor N\ DAMPER RESISTOR

1
flaes FUSE LNK
WHEN MORE THAN ONE e L0, = LATE OPENING CONTACT
PUSHBUTTON STATION IS USED,
OMIT CONNECTOR "A' AND
CONNECT PER SKETCH_BELOW.
TSRt [ suar |

L3
2

STOP | |

[

SEPARATE CONTROL
REMOVE WIRES "B" AND "C*
CONNECT SEPARATE CONTROL
LINES TO UNMARKED TERMINAL
ON FUSE HOLDER.

* RT CONNECTIONS

RC_MOUNTED UNDER TERMINAL BLOCK.
NOT PROVIDED WITH 600V. SYSTEM.

EASIWE 1

FOR 120V. LR
—

A2 RM b SEPARATE CONTROL LINES ————————————I

FOR 240/480V. PARALLL -

10 10
RM A2

o ™ T
27 ¢ Az G2

10 10
ACT ACP

T2 T3

W = THE BOTTOM TWO
TERMINAL MARKINGS
PER UNIT CONTROL o
VOLTAGE

MOTOR

SIZE 8

Qe 120 VOLY 60 HERTZ -

sTOP ]

cRr

SIZE 9
CONTROL CIRCUIT

February 2, 1998 E:T.N
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NEMA, Contactors & Starters, (Freedom)
WIRING DIAGRAMS (Continued)

TYPICAL DC CONTROL WIRING DIAGRAM

TYPICAL STARTER DIAGRAM TYPICAL CONTACTOR DIAGRAM
Lt L2 L3

BLUE
\ o ?J " 11 Lz
'Iz %N.(}.I. L a7 (TOP)j- . BLUE \ ? ?
4
]

b T CF TR
ELUE—/ — };3 .{J-N;c.l. a2 I

2

4

3

o R
9§ BLUE
jg;— RESET i

D.C. COIL ELEMENTARY DIAGRAM
SEPARATE CONTROL

1. REMOVE WIRE "C' (WHEN SUPPLIED).

™ 12 T3

At AZ (TOPY
2. REMOVE RED GONTROL WIRE FROM HOLD
TERMINAL NO.AZ {BOTTCM) TO TERMINAL ey
NC.BE OF OVERLOAD RELAY, AUNLARY
EONTACT
3. CONNECT HED CONTROL WIRE "B AUXILIARY 2 N.Cl.
FROM TERMINAL NO.AZ (TOP) TO CONTACGT i ‘_|
TERMINAL NO.95 OF THE OVERLDAD PICK-UP 1'3 '¥ el
RELAY. £y . el
A2 (BOTTOM
4. CONNECT SEPARATE CONTROL LINES ( )

TO THE NO.1 TERMINAL OF THE REMOTE
PILOT DEVICE AND TO THE NO.96
TERMINAL OF THE OVERLOAD RELAY.

E.T-N

February 2, 1998



Technical Information Publication

8231

Page 25

(G

NEMA, Contactors & Starters, (Freedom)

WIRING DIAGRAMS (Continued)
REVERSING STARTERS

REMOTE PILOT DEVICES LINES ELEMENTARY DIAGRAM
/——/%
HOLD DOWN S.P.D.T. o
PUSHBUTTON SWITCH Ll L2 CONTACTORS "F"AND "R"ARE
r = — FRONT VIEW DIAGRAM LINES MECHANICALLY INTERLOCKED
For TFor 1 I 1 LI L2 L3
3 — —_— — — 9
o—3 | 4 1 F oL
5—'*' ————e—DOC—
| Rev | | ! | l |
—t O
o135 {rev | ° R
— - > L)Lz L3 l —
T m
‘lz im [ allaz| & o L
PUSHBUTTON 1
WITH "FOR"AND ~ !
“REV" BUTTONS 7(M3 A2 A2 5N6 R T3| MOTOR
ELECTRICALLY | R '
PUSHBUTTON  INTERLOCKED
— 3
[ Forl ( — ||l
2,0 W L - g Il
L = —] !
2 5 [ | — T |1
3
I 998 wo ||
I oL R|% ML I
| * 00
nfre T3
gl ol s | lUnor2Ts
A 3 ||
SEPARATE CONTROL | l_ ar e =" |
e ———— | - RS 1 - iLs_, ] MOTOR
REMOVE WIRE "C" WHEN IT 7 5 3 6
IS SUPPLIED.CONNECT Closot ) L¥opos
SEPARATE CONTROL LINES L4 L
THE NO.I TERMINAL ON WHEN LIMIT SWITCHES ARE
THE REMOTE PILOT DEVICE USED,OMIT CONNECTORS "A"
AND TERMINAL NO.96 ON AND "B"AND CONNECT PER
THE OVERLOAD RELAY. DOTTED LINES.
SIZES 00 &0
REMOTE PILOT DEVICES LINES ELEMENTARY DIAGRAM
B /__/;___\
HOLD DOWN S.P.0.T. @
PUSHBUTTON SWITCH Ll L2 L3 CONTACTORS "F"AND"R"ARE
Fe— Meonl FRONT VIEW DIAGRAM LINES MECHANICALLY INTERLOCKED
FOR FOR + "+ + — — — L L2 L3
3 — A
o—i—? | \‘ 4= F oL
| ' —i | O
| REV | | I I
—_— o—5
o5 ) R
—_— LREI J 2 LI L2 L3 l |__T
PUSHBUTTON lZ Al la2 Ai~daz] o e
WITH "FOR"AND - o
"REV" BUTTONS 3 R
ELECTRICALLY | A L
INTERLOCKED F R
[ Forl 3‘I+ | I il F
-2 o o "
= |
2 5 ——1 | | R
3 ' e T I
| | 298 A" l I e
. I oL R|%r L Il L
5 [ 96 ¢ FOR
| Ytz T3 I sTop REV. _ fLs R F oL
0 -
L (I 4 U2 2 | 96
F
| LT, T2 T3 [ ] F\ —J (1F useD)
| —_—
SEPARATE cor:r:ion. | s - s | | N RLs F
REMOVE WIRE "C" WHEN IT - r A MOTOR o—
IS SUPPLIED.CONNECT v_"_o_y(_o_-"_J L3¥opyo® __) 4 557
SEPARATE CONTROL LINES ] [ R
TO THE NO.1 TERMINAL ON WHEN LIMIT SWITCHES ARE —
THE REMOTE PILOT DEVICE USED. OMIT CONRE CTORS Fan
AND TERMINAL NO.96 ON %9 A
THE OVERLOAD RELAY AND "B"AND CONNECT PER
: DOTTED LINES.

SIZES1&2

EF-T-N
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NEMA, Contactors & Starters, (Freedom)

WIRING DIAGRAMS (Continued)

REVERSING STARTERS (Continued)

REMOTE PILOT DEVICES

HOLD DOWN S.P.0.T.
PUSHBUTTON SWITCH
T I’ FOR |
o—l—s O—T_f
REV |
Lnsv _|
PUSHBUTTON
WITH “FOR"AND
"REV" BUTTONS
ELECTRICALLY
PUSHBUTTON  INTERLOCKED
I_ FOR‘] r FDR—|

SEPARATE CONTROL

REMOVE WIRE "C" WHEN IT
IS SUPPLIED.CONNECT
SEPARATE CONTROL LINES
TO THE NO.| TERMINAL ON
THE REMOTE PILOT DEVICE
AND TERMINAL NO.96 ON
THE OVERLOAD RELAY.

LINES
—

L2

— —

FRONT VIEW DIAGRAM

WHEN LIMIT SWITCHES ARE
USED,OMIT CONNECTORS "A"
AND “B"AND CONNECT PER

DOTTED LINES.

ELEMENTARY DIAGRAM

CONTACTORS “F"AND "R"ARE

LINES MECHANICALLY INTERLOCKED
Lt L2 L3
F oL
—C

[1

SIZE 3
REMOTE
3 PILOT DEVICES @ LINES
HOLD DOWN SWP.DIT. Lo 3 LINES ELEMENTARY DIAGRAM
PUSHBUTTON switch FRONT VIEW DIAGRAM LoL2 L3
[ For 7] [ ForT} . 4 CONTACTORS ™ F  AND "R" ARE
I — 3 l \O*l 5 MECHANICALLY INTERLOCKED
: REV | ! | °© | !
b F oL
O—-5
Lo_ots eV i
PUSHBU TTON Q“ L‘R
JWITHY FOR” AND D | — n
“REV” BUT TONS ~ s 8
ELECTRICALLY R { F oL T2
PUSHBUTTON INTER LOCKED } || *—1 -
T L0 -3 |
[ ron | | gh R MOTOR
| ! o Ry
| T F oL
| \—“E” | \‘ ! s
| 9%8 Lo R
! 397 I |
| Lo oL
96 P4
i A | | 967 ' 35
[ ¥RESET |
b 95 et | : FOR
o Iy sTOP REV, 1 FLs R F |
|
[ Lo D
[ |
- I (IF USED)
SEPARATE CONTROL T 12 T3 L l
A e P 2 1o RLS F R
REMOVE WIRE “C*” WHEN IT -
IS SUPPLIED. CONNECT | | [ s 7
SEPARATE CONTROL LINES | | I
TO THE NO.! TERMINAL ON
THE REMOTE PILOT DEVICE I I (.
AND THE 96 TERMINAL 1 [ !
ON THE OVERLOAD RELAY- | ——_——= = —_——— - - _J
---9 1 WHEN LIMIT SWITCHES ARE 1 = - —
L.o__,,go__z USED, OMIT CONNECTOR® D* L+o,w.o.._4
7005 D “E” AND CONNECT 3216
RLS PER DOT TED LINES . FLS
T T2 T3
MOTOR
SIZE 4

E.T-N
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WIRING DIAGRAMS (Continued)

REVERSING STARTERS (Continued)

REMOTE PILOT DEVICES FRONT VIEW DIAGRAM
HOLO DOWN 8.P.0.T. LINES
PUSHBUTTON SWITCH Loz e ELEMENTARY DIAGRAM
FOR LINES e
For CONTACTORS “F* AND "R* ARE
_.LB__ s O—i—3 I Iy ] MECHANICALLY INTERLOCKED.
I 4 F 7
- . T &
REV A .8
== O—t—5 1 L N s T
o5 RV 2 — — ~
L1 L2 trx —4
PUSBUTTON WITH INTERNAL SOLID 2 a L—r)——T * i
“FOR" AND "REV" BUTTONG CONNECTION F T HITOR
PUSHBUTTON ELECTRICALLY INTERLOCKED —
¥ o {00—4»—{1- o
For FoR "
| |
J —
[o L,
2 — 3
REV 4 REV J -Il SEPARATE CONTROL
o . oyl | Emme s e e
— _]_OL | | ’ CONTROL. LInE® To THE N1
O—1—s3 (E —4 INAL ON REHOTE
L5 T | lT PILOT DEVICE AND THE NO.%
aTop eToP } TERMINAL ON THE OVERLGAD
Ly I RELAY,
T T2 W
i)
l
WHEN LIMIT GWITCHEG ARE | e
UBED, OMIT CONNECTORS *D* | —==—-
AD E" AND CONECT PER  L.3)_yppn 18 )
DOTTED LINES 'I !
HMOTOR | SR

SIZE 5

CONNECTIONS FOR STARTER ELEMENTARY DIAGRAM

CONNECTIONS FOR
REMOTE CONTROL STATION
NeRwAL
orgpaUl HOLD o
GONNECTON FUSHBLITO)

noRuaL
i CONTACTORS F* aND
RooUT MEGHAIEALLY. INTER.0CH

i =1
o croye |
CROUP CONNEGTIONS) |

{ EIEY
I _—

FEEDER_GROUP
SER GROLP CONNECTIONS)
RESET 0. 8

|
| NOT_FOR USE WITH AUTO
| L.

i

N

. |

PuSHBUITON

17 For

SEPARATE CONTROL

RENOVE WIRES "B AND_'C'

t
A, coNmET

{F Usto) D CONNECT SFPARATE

|
I
| _

[ NOT FOR USE WTH AUTO
1 RE: RELAY.
\
|
|

\4
CONTROL LINES 70 F1
D

L — — STPARTE CONTROL UNES®  —— —
NOTE: SEPARATE CONTROL [, !
VOLTAGE WUST AGREL WiFit L0 7 AT 0PFNRG

VOLTAGE. PATINGS WARKED

N MAGNET COILS AND FEEDER GROUP CONNECTIONS

FEZDER GROUP FOR PROPCR
OPERATON 012 w6788 220 606v_50760

LIMIT SWITCHES
FLS
A e

WHEN LMIT SWITCHES ARE
USED GVIT CONNEGTORS =
AND "H AND CONNECT PeR
COTIEC, URES.

407430V
- only

NORMAL BROPOUT = 150.
i DBLAYED DROPOUT ~ 500

NORMAL TROPOUT =
BELAYED DROPOUT =

SAITCALS
o useo) (mEN USFD) NoToR

—.
10 it To sEPaRATE 70 LT SHITCHES e
conTRoL ©F useD)

SIZE 6
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WIRING DIAGRAMS (Continued)

REVERSING STARTERS (Continued)

- - CONNEGTIONS FOR STARTER %g;lé?g::%l:ﬁﬁﬂ ELEMENTARY DIAGRAM °
0 SEPARATE CONTROL® - STATION CONTACTORS *FYAND "R”ARE
I.lul_"lul_l WHEN - - LINES -MECHANICALLY INTERLOCKED
0 1 FRONT VIEW OF SANEL LD DO WM [EREN) o
- n - sussmuTion . ot
Tk ";ng?
sZ2—liLet I <
riofl TOP. L(m'RI nat F‘EK USE WITA AUTO NOTOR
RTfe 21D & l RESET G, AELAY,
* [y S1E
IR < PUSHEUTTON
IERZE T W )
T L—— FSUMPER [y
NIl e
REQUIRED Il s FOR 41% VOLT CONTROL AND AROVE L)
ngm Ifsrer - 2 “YOR" AME CONNCETED N STRIEH,
. ' -
] —— [ DIODE “B* SUPPLIED
P4 nOT WITH 120V, CONTROL.
o an
- ¥
1 \a—r—: 5TOP _._3 "},5 "
1 z 6
= T X R (r ey
1 vz . RESET O.L. RELAV. '—‘ e ml
l MT e L% iz 13 - SEPARATE CONTROL. { : \
L —_ e 2 = REMOVE VIRES ¥ AU 1
F2 CONMELT SEPRRATE CONTROL |
'L 1 LINES TOPIrAnDEREY | - i
B - NQIC; SEPRRATE CONTROL
- : VELTAGE NUST AGRES WITH | I
. RATINGS MARMED O G0WS
: wHE l 33t N Botiicto i Ellaadll B i
- A1 l LIMIT SWITCHES i DroDE 0~ Lo N
gL T . W 1% ts]r . FLS | SuPPLIED WiTH 1
L ROL.
o s ! TS i R ! Y i b
E T3 LMIT SWICHES! wHEH Lt smrcuss ]
WHEN USED ARE USED oM |
SORNEETaRoE Awbe T | I
ABD_COMNECT PER |
- JOTTED LINKS | |
S— ] RLS |
7 S PR P 1 . |
[ ARy I
— L | FOR 413 yOLT CoTAGL avD aBOVE
el R SR 1 “% E . - ¥ 2 GONNECTIONS | VDR ARE COMNEETED M SEMIES. 1
. 87 .
y OL g g ot . 130-200US JADSOUT TIME e SEPAAATE CONTROL LINES i
: ¥"‘"“ | . wiru zenent L. SLAVE OPENING CONTALY.
I l . | 3 RT CONNECTIONS
7 2 _ BELow 3Bay stev to 48OV aove 480V,
ODE 'lU’FLlE“
1 cT — et Y a2,
0 X S 1 X NT ‘ - 10 GOt GIRGHIT " " g
{' R kol a2 e . (mmmx ZENER) e : 5
L O
5 VR - woR R

s ity @
1 T S ]

FIG. 2n: f.mL cunnsﬂ -rm

n - .
2 T3 .#F2% 2 WIRES IN PARALLEL . CIREMIT

MOTOR

SIZE7
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WIRING DIAGRAMS (Continued)

REVERSING STARTERS (Continued)
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CONNECTIONS FOR STARTER

CONNECTIONS FOR

FRONT WIEW
OF PANEL

REMOTE CONTROL
- _STATION

————]

ISHBITTON

FC_WQUNTED UNDER TERMINAL BLOCK,
GO0V, SYBTEM.

CONTROL
LNES TO UNWRKED TERMINAL
ON_FUSE MOWDER:

LIMIT SWITCHES

Fs
e
AR o s
WHEN LIMI? SWITCHES ARE
e, 5o

CONNECTORS
AHD “E° AND CONNECT PER
DOTIED UINEES.

LT
iy nep e

uoTOR

SEPARATE CONTROL.
AEMOVE WRES "X AND “E

*RT CONNECTIONS
FOR 120v.

a R

g |

ELEMENTARY DIAGRAM

usEs
1L

F

CONTAS!
ME

CHANIGALLY LNTERLOG)

TORS 7 AND "R ARE
KED

S :D‘u

R

F§_ A R

RN
F

;“" 3

R
F5 RS =)
fl 5

o ke ¥
A
Aot Sy ot et Emmu 19

MOTOR
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WIRING DIAGRAMS (Continued)

REVERSING STARTERS (Continued)

-*- 120 VOLY 60 HERTZ

FUSE

TP

L3 Foryam L-s4(n) f —GL— “I
(34 Y. -
—.L— A ol
L IR It y e B
N y-64a(F) (|
N b
AY NTR EN
\ ,/ 3 iy useo
N 10
7\
[N
nt/ e ¥
Foruy I L-64(F)
L-64tm)
4''s

CRF

fﬂ;n?
CONTACTOR ooF
F

!

Tontacion
L-64(R) e
Ml [
™ TLate
l Imu

SIZE 9 — CONTROL CIRCUIT
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WIRING DIAGRAMS (Continued)

FIG.2 EgiigéE ) FIC.A  STARILSTSR
TRANSFORMER

- w
gl &
R B it |
o
1
<
L1l
=
A

REMOVE WIRE "C" (FIG.1)
IF USED AND CONNECT A8
SHOWN BELOW. (ALL OTHER
STARTER WIRE REMAINS A8
8HOWN IN FIG.1).

FIG.B 3-POSITION
SELECTOR SWITCH

AEMOVE LEAD FROM LEFT COIL
TERMINAL TO TERMINAL NC.3

| r
(CUSTOMER NOTE) L [ome
REMOVE OREEN L Toive
GROUND WIRE P
IF NOT REQ'D. 3_—_—{—0 A
Bk Lo Lt
ALT A2 FIG.C 2-POSITION
SELECTOR SWITCH
CONNECTIONS FOR M REMOVE LEAD FROM LEFT COIL
OUAL VOLTAGE RATED | T oL LS
TRANSFORMER - SEE [ ]
TRANSFORMER NAMEPLATE 9% R | YEL]
RESET oL VT aame | to et
s IR e - N
BLK Lo
ACCESSORIES
2 WIRE CONTROL
FOR F16. NO.1, 2, B, C & D
o COMBINED REMOTE
|
|7 o AND LOCAL
3 FI1G.1, 2, A & E
NOT FOR UBE WITH AUTO
REGET 0.L. RELAYS REMOTE LOCAL (FIG.A & E)
-

3 WIRE CONTROL

FOR FIG. NO.1, 2, & D

\
|
_____ |
U TetaRt | :
FIG.E START-STOP i “7.‘_%__3 .
WITH : |'
covecr PILOT LIGHT L !
_______ L
TERMINALS | eTART | Lo -
| —m WHEN MORE THAN ONE OMIT CONNECTOR
+ O + 2 PUSH BUTTON STATION
§ § I | YEL 18 USED, OMIT CON-
—1 NECTOR "A"™ AND CON-
i NECT PER SKETCH BELOW
i
|
I
I
q
3 — |
BLK i
VR e -

ACCESSORIES
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