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Series C Molded Case Circuit Breakers, F-Frame

Section 1 - Introduction

Series C Circuit Breakers

The new Series C line of molded case circuit breakers represents a
significant step forward in circuit protection technology. It incorpo-
rates, in frame ratings 150A to 1600A, interrupting capacities as
high as 100 kA at 480 Vac (200 kA at 240 Vac) in physical sizes nor-
mally associated with standard interrupting capacity breakers.
Series C circuit breakers are physically and electrically interchange-
able with the industrial line of molded case circuit breakers they
replace.

There are two branches to the Series C line. One complies with
applicable UL, NEMA, and CSA standards as well as being
assigned P1 interrupting ratings under IEC 157-1. The second com-
plies with IEC 157-1 and is assigned both P1 and P2 interrupting
ratings.

The branch which complies with applicable UL/NEMA/CSA stan-

dards is composed of six frame ratings: 150A, 250A, 400A, 600A,
1200A, and 1600A. The six frame ratings of the IEC branch of the
Series C line are 160A, 250A, 400A, 630A, 1250A, and 1600A and

are physically interchangeable with the corresponding UL/NEMA/
CSA frames.

Series C circuit breakers in the 150A through 630A frame sizes are
available with thermal-magnetic trip units. Electronic trip units can
be supplied in the 400A through 1600A frame sizes. The electronic
trip units for the 400A, 600A, and 630A frames are field inter-
changeable with the thermal magnetic trip unit in the same frame
size.

The 150A and 160A frame sizes of the Series C are availabledn
1-,2-,3-, and 4-pole models, while the remainder of the line is avail-
able in 2-,3-, and 4-pole models.

Series C UL listed 500 volt Dc breakers for ungrounded systems
only are available in frame ratings from 150 Amp through,1600
Amp.

A complete line of external as well as plug-in internal, accessories
is available for use with Series C circuit breakers!

Because of its unique stationary conductor configuration, the 100
kA (at 480 Vac) interrupting capacity model_of each Series C frame
size is inherently current limiting. These models,can, therefore, be
used in series tested applications at the 100 kA level to protect
specified, lower interrupting capacity downstream circuit breakers.
This current limiting action is achievéd without the use of fuse-
type current limiters or extra sgts of cofttacts. The 65 kA (at 480
Vac) interrupting capacity modeliof each Series C frame rating pro-
vides for simple, fully ratedfapplication on the 480 Vac secondary
of unit substations up to 2500 kVA.

Series C Literature

A new format has been designed for the SeriesyC circuit breaker
literature. The literature is designed to provide each user with the
needed information, presented in the most usable form. The litera-
ture includes:

® Frame Books — which provide basi¢ desetiptions, technical data,
dimensional data, and ordering information for each Series C
circuit breaker and associated atcessories

® Instruction Leaflets — which proyvide jinstallation, inspection,
operation, and adjustmentginformation for Series C circuit break-
ers and accessories

® Technical ApplicatioasGuidels, which provides basic definitions
and standards, codé requirements, and technical application
information fér,Series'C circuit breakers

e Time/Current CurvelRackets — which provide full-size time/cur-
rent chafacteristics curves for each Series C circuit breaker

® Maintendance“and Troubleshooting Guide — which provides
maintenanee procedures and troubleshooting information for
Serigs! C circuit breakers and accessories.

Note

This cataleg is published solely for information purposes and
should not be considered all inclusive. If further information is
required, Westinghouse Electric Corporation should be consulted.

Sale of product shown in this catalog is subject to terms and con-
ditions outlined in Westinghouse Electric Corporation Selling Pol-
icy 7000.

NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WARRAN-
TIES OF FITNESS FOR A PARTICULAR PURPOSE OR MERCHANT-
ABILITY, OR WARRANTIES ARISING FROM COURSE OF DEALING
OR USAGE OF TRADE, ARE MADE REGARDING THE INFORMA-
TION, RECOMMENDATIONS AND DESCRIPTIONS CONTAINED
HEREIN. In no event will Westinghouse be responsible to the pur-
chaser or user in contract, in tort (including negligence), strict
liability or otherwise for any special, indirect, incidental or conse-
quential damage or loss whatsoever including but not limited to
damage or loss of use of equipment, plant or power system, cost
of capital, loss of profits or revenues, cost of replacement power,
additional expenses in the use of existing power facilities, or
claims against the purchaser or user by its customer resulting
from the use of the information, recommendations and descrip-
tions contained herein.
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Series C Molded Case Circuit Breakers, F-Frame
Section 1 — Introduction

Figure 1-1. F-Frame Series C Circuit Breaker
1-1. General Information

F-Frame Circuit Breaker

The F-frame Series C thermal-magnetic cir-
cuit breaker (Figure 1-1) is available in two
basic models: the D model and the W
model. The D model (rated from 15A to
150A) is designed to comply with Underwri-
ters Laboratories, Inc. Standard UL489,
Canadian Standards Association Standard
C22.2 No. 5, and International Electrotechni-
cal Commission Recommendation IEC 157-1
(P1). The W model (rated from 10A to 160A)
complies with International Electrotechnical
Commission Recommendation IEC 157-1 (P1
and P2). Instantaneous (magnetic) only cir-
cuit interrupters (motor circuit protectors),
molded case switches (circuit interrupters),
and mining duty circuit breakers are also
available.

The F-frame circuit breaker is designedsto
physically and electrically replace the EB,
EHB, FB, and HFB circuit breakers (FEBircuit
breaker family). An innovative design-of
internal components allows$§ applicatiens to
be extended to higher interrupting rating
levels. In addition, the highegfinterrdpting
and current limiting performance/capabili-
ties of the F-frame circuit breaker allow it to
be applied in situations that previously
required physically larger circuit breakers.
Each circuit breaker nameplate is color
coded to provide‘easy identification of type
and interrupting,capacity rating.

The F-framé€Weircuit breaker is available in

1-, 2-, 3-, and 4-pole configurations to sat-
isfy applieation requirements in all types of
electricaljsystems. A modular accessory
conceptypermits wide flexibility in accessory
installation.

This frame book provides basic information
about the thermal-magnetic circuit breaker
and molded case switch models of the
F-frame circuit breaker. Separate publica-
tions cover instantaneous-only circuit inter-
rupters (motor circuit protectors) and
mining duty circuit breakers.

1-2. F-Frame Circuit Breaker Types

Thermal-Magnetic Circuit Breaker

The thermal-magnetic circuit breaker pro-
vides thermal (inverse time) and magnetic
(instantaneous) tripping and is equipped
with a manual Push-to-Trip mechanism. The
thermal-magnetic circuit breaker is available
in several types based on maximum voltage
and continuous current ratings, interrupting
capacity ratings, and standards compliance.
Types EHD, FDB, FD, HFD, FDC and
HFDDC® are listed in accordance with
Underwriters Laboratories, Inc. Standard
UL489 and Canadian Standards Associatién
Standard C22.2 No. 5. All typesexcept EHD
comply with International Electsotechnical
Commission Recommendation' |[EC 157=1
(P1). Types FW, HFW, and FWC¢camply with
International Electrotechni€al’€ommission
Recommendation IEC 157-1 (P1\and P2).

®)

Table 1-1 gives the interrupting capacity rat-
ings for the different circuit breaker types.
Each rating is achieved, by specific design
features incorporated’intosthe circuit
breaker.

Instantaneous-Only Circuit Interrupter
(Motor Circuit Protector)

The instantaneous-gnly circuit interrupter
(motor cirguit pretéctor) provides tripping
for short circuit protection only. Additional
information about this device is in a sepa-
rategframe’book. (29-111)

Molded Case Switch

(CircuityInterrupter)

Molded case switches are used as compact
switches in applications requiring high cur-
rent switching capabilities. The molded case
switches are constructed of circuit breaker
components and are available as high
instantaneous-automatic devices. The
molded case switches are listed in accor-
dance with Underwriters Laboratories, Inc.
Standard UL1087 under UL File E59918.

The high instantaneous-automatic molded
case switch is equipped with a non-adjust-

Table 1-1. F-Frame CircuitiBreaker Interrupting Capacity Ratings

UL489 Interrupting, Capacity Ratings

Circuit Number Interrupting Capacity (Symmetrical Amperes)
Breaker of Volts Ac (50/60 Hz) Volts Dc
Frame Poles
240 277 480 600 125 2500
EHD |20 I 14000  ...... ... 10,000  ......
2,3 18,000  ...... 14000  ...... | ... 0,000
FDB 2,34 18,000  ...... 14,000 14,000 | ...... 10,000
FD L I 25000  ...... ... 10,000  ......
2,34 65000  ...... 25,000 18,000 | ...... 10,000
HFD. L 65000  ......  ...... 10,000  ......
2,34 100,000  ...... 65,000 25000 | ...... 2,000
FDC 234 200,000  ...... 100,000 35000 | ...... 22,000
HFDDC 5 O AN ®
IEC 157-1 Interrupting Capacity Ratings (P1)®
Circuit Number Interrupting Capacity (Symmetrical Amperes)
Breaker of Volts Ac (50/60 Hz) Volts Dc®
Frame Poles —
220/240 380/415 440 500 660 125 2500
FDB 2,34 18,000 14,000 14,000 14000 ...... | ...... 10,000
FD 1 25,000 ... il aiaiee e 10,000 ......
2,34 65,000 25,000 25,000 18000 ...... | ...... 10,000
HFD 1 65,000 ......  ...e.h 0 aieees el 10,000 ......
2,3 100,000 65,000 65,000 25000 ...... | ...... 22,000
FDC 2,34 200,000 100,000 100,000 35000 ...... | ...... 22,000
FW 1 25,000 ... e ceieen el 10,000 ......
2,3,4 65,000 25,000 25,000 18,000 ® | ... 10,000
HFW 1 65,000 ...... ... e ool 10,000 ......
2,3,4 100,000 65,000 65,000 25000 ® | ...... 22,000
FWC 2,34 200,000 100,000 100,000 35,000 ® .. 22,000

® Two-pole circuit breaker, or two poles of three-pole circuit breaker.
®@ Interrupting ratings are subject to final test verification. Refer to Westinghouse for P2 ratings.

® Refer to Westinghouse.

® DC ratings apply to substantially non-inductive circuits.
® Interrupting rating is 15,000 amps at 500 volt Dc with 3 poles in series, for ungrounded systems only.
® HFDDC is UL only and is not tested to other standards.
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able, instantaneous trip mechanism that
protects the switch if it is subjected to a
fault current above its withstand rating. The
switch does not provide low level fault or
inverse time overload protection and must
be used with a properly rated overcurrent
protective device.

1-3. Advantages

The Series C circuit breaker line represents
an entirely new approach to circuit breaker
design. The F-frame circuit breaker uses
new design features that improve perfor-
mance and extend application capabilities
while maintaining physical interchangeabil-
ity with the existing FB circuit breaker
family.

The following list highlights the advantages
of the F-frame circuit breaker over previ-
ously available circuit breakers. (Figure 1-2).

a. Performance

The F-frame circuit breaker provides higher
interrupting capacities and improved current
limiting capabilities compared to previous
standard line circuit breakers. The enhanced
performance characteristics extend F-frame
circuit breaker use to applications that previ-
ously required physically larger circuit
breakers.

b. Designs

Thermal-magnetic designs include fixed or
adjustable thermal and magnetic trip set-
tings. The D model circuit breakers have
fixed thermal and magnetic settings to pro-
vide application consistency. The W model|
circuit breakers have adjustable thermal sets
tings and either fixed or adjustable mag-
netic settings to provide application
flexibility where local codes and standards
permit the use of adjustable circuit breakers.

The molded case switch (circuit interrupter)
is equipped with a non-adjustable‘high
instantaneous trip unit.

c. Construction Details

1-, 2-, 3-, and 4-polefconfigurations satisfy
application requiregments)for albtypes of
electrical system§.,,Thefd-pole,configuration
provides 3-phase, 4<Wire ngtral line circuit
breaking where required,by local codes and
applications.

Physical frame sizellows interchangeabil-
ity with the existing FB circuit breaker fam-
ily withoutimodifying the enclosure or
mountingadetails.

Externalthasdware is in English (D models)

or metric (W models) thread sizes to accom-
modate user needs.
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Section 1 - Intfoduction

High Strength
Glass Polyester
Base and Cover

Complete Rating
Information on
Nameplate

Accessory
Wire Trough

Color Bar

Identifies Breaker
Interrupting Capacity
White (Standard)
Grey (Intermediate)
Black (High)

Red (Current Limiting)

Accessory
Wiring/Terminal
Block Mounting
Slots

e Physically Inter-
changeable With
Previous FB Family

ON-OFF
Indicated by
English Words,
Color Code and
International
Symbols

Ampere Rating
on Handle

Push-to-Trip

Figure 1-24/F-Frame Circuit Breaker Features

A Push-te-Tripybutton provides a local
means of‘'manually exercising the trip
mechanism.

High“strength glass-polyester base and
cover have excellent dielectric qualities and
reduce the need for fungus proofing. Cover
design reduces the possibility of accidental
contact with live terminations.

Operating mechanism design provides
increased air gap between stationary and
moving contacts when circuit breaker is in
tripped position. The increased air gap pro-
vides greater arc impedance during contact
opening, which allows higher interrupting
capacity ratings to be obtained in compact
frame sizes.

Variations in contact assembly designs
allow different interrupting capacities in one
physical frame size.

The one piece molded crossbar assembly
has high dielectric qualities and ensures
simultaneous operation of all moving
contacts.

Positive operating mechanism ensures that
the operating handle stays in the ON posi-
tion when the contacts are closed.

Handle operating force and throw are com-
patible with circuit breakers in the FB fam-
ily, allowing changeover to the F-frame

circuit breaker with little or no handle mech-
anism modification.

Back plate insulates internal component
hardware from the circuit breaker mounting
surface.

d. Internal Accessories

Modular plug-in accessory design simplifies
factory installation for improved customer
service and facilitates field installation
where local codes and standards permit.
Molded accessory frames provide improved
electrical clearance and dielectric quality.

The internally mounted accessories include
auxiliary switch, alarm (signal)/lockout
switch, shunt trip, undervoltage release
mechanism and low energy shunt trip.
These accessories are designed to meet
most ac and dc rating requirements.

Internal accessory wiring options provide
wire routing versatility. The standard wiring
method is pigtail leads exiting from the rear
of the circuit breaker base. Options include
pigtail leads extending through a slot in the
side of the base where the accessory is
mounted, or through a molded trough to
the opposite side of the base. Additional
options include side mounted terminal
blocks.

e. External Accessories
Cover design permits field installation of
key interlocks, padlockable handle lock
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Section 1 — Introduction

hasp, and electrical or manual handle oper-
ators without modifying the cover.

A factory installed cylinder lock can be
mounted in the cover providing a simplified
system for locking the trip bar in the tripped
position.

Plug-in adapters provide convenience for
front-removable switchboard construction.

The F-frame models can be operated by
existing handle mechanism types, including
Vari-depth, slide plate, SM, MC, and AMT.

f. Markings

The Series C circuit breaker line features a
new format of nameplate which provides
easy identification of circuit breaker type,
rating, and operating status.

Nameplates are color coded for immediate
rating identification. A color-coded bar iden-
tifies the type and the interrupting rating
(kA) at the most common application volt-
age (480 or 380 Vac). The color codes are as
follows:

White: EHD/FDB
Grey: FD/FW
Black: HFD/HFW
Red: FDC/FWC.

Consolidated nameplate design provides
complete identification and rating informa-
tion in an easily readable, understandable
format.

Circuit breaker status is clearly indicated by
circuit breaker handle position and color-
coded flags (red for ON, green for OFF, and
white for TRIP). The on and off positions/are
identified in English words (ON and OFF)
and international symbols (I and O).

g. Equipment Literature

A complete line of technical literature pro®
duced in several languages'provides
specification, ordering, application, and
instructional information:Ehi§' makes’ the
circuit breaker easy to specify, purchase,
and apply, saving time and minimizing
application errors.

Dimensional data is in English and metric
units to satisfy user requirements.

aExcept range of current trip is 15-150A.

h. Standards Compliance
The Series C circuit breaker is designed to
comply with the following standards:

® Australian Standard AS 2184, Moulded
Case Circuit Breakers

® British Standards Institution Specification
BS 4752: Switchgear and Control Gear,
Part 1: Circuit Breakers

® Canadian Standards Association Standard
C22.2 No. 5, Service Entrance and Branch
Circuit Breakers

® |nternational Electrotechnical Commission
Recommendation IEC 157-1 (P1 and P2),
Low-Voltage Distribution SwitchgeapyPart
1: Circuit Breakers

® National Electrical ManufacturefstAssocia-
tion Standards Publication No. ABi-1986;
for Molded Case Circuit Breakers

® South African Bureau of Standards‘Stan-
dard SABS 156, Standard Spegification
for Moulded Case Circuif'Breakers

® Swiss Electro-Teehnical Assogciation Stan-
dard SEV 157-1, Safety Regulations for
Circuit Breakers

o Underwriters‘laboratories, Inc. Standard
UL489, Molded Case Circuit Breakers and
Circuit BrgakemEnclosures, Including
Marine Circuit Breakers

® Unioh Technique de I'Electricite Require-
ments, NF C 63-120, Low Voltage Switch-
g€ar,_andsControl Gear Circuit Breaker
Requirements

® Verband Deutscher Elektrotechniker
{Association of German Electrical Engi-
neers) Specification VDE 0660, Low Volt-
age Switch Gear and Control Gear, Circuit
Breakers.

Compliance with these standards satisfies
most local and international codes, assuring
user acceptability and simplifying
application.

i. Federal Specification Classifications
Federal specification W-C-375b is complied
with as follows:

EHD: 1-pole Class 13a;
2-, 3-pole Class 13b

FDB®: 2-, 3-pole Class 18a

FD®: 1-pole Class 13a;
2-, 3-pole Class 22a

HFD®: 1-pole Class 13a;
2-, 3-pole Class 23a

FDC®: 2-, 3-pole Class 24a.

July, 1988
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2-1. Introduction

Application flexibility of the F-frame circuit

breaker is enhanced by the higher interrupt-
ing ratings and current limiting characteris-
tics designed into the Series C line

(Figure 2-1).

2-2. Switchboard Application

The EHD, FDB, FD/FW, HFD/HFW, and
FDC/FWC circuit breakers are used in distri-
bution systems to provide feeder and
branch protection.

2-3. Panelboard Application

The F-frame circuit breaker is used in panel-
board applications as both a main and a
branch protection device.

2-4. Busway Plug-In Application

The F-frame circuit breaker can be applied
in busway plug-in units to provide branch
protection. Size compatibility between the
FB family and the F-frame circuit breaker
facilitates replacement without changing
busway plug-in units.

2-5. Individual Enclosure Application

The F-frame circuit breaker can be applied
in individual enclosures to meet specific
installation requirements.

2-6. Machine Tool Control Panel
Application

In machine tool applications, F-frame circuit
breakers and molded case switches cande
applied to meet individual equipment
requirements.

2-7. Special Applications

In mining, motor circuit protection, uninter-
ruptible power systems (DC [batteryibreak-
ers), and other applications, sp€cial versions
of the F-frame circuitlbreaker provide safe
equipment controldand protection. For addi-
tional information, see&eparate frame
books or refer to Westinghoalse.

For all 3-phase Delta, grounded B phase
applications, refer to Westinghouse.

July, 1988
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Section 2 — Applications

Individual "N
~ Circuit

/ Breaker \\
Enclosure \
P
/Busway Plug-in N
//
/ Switchboard

Machine Tool
Control Panel

Figure 2-1. F-Frame Circuit Breaker Typical Applications
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Section 3 — Description
3-1. Physical Description

The F-frame circuit breaker consists of the
following components mounted inside a
molded glass-polyester case (Figure 3-1):
Operating mechanism
. Arc extinguishers
Stationary contact assemblies
. Moving contact assemblies
. Trip mechanisms.

caooCo

Line Terminal and Stationary Contact Assembly

Trip Mechanism

Moving Contact Assembly

Figure 3-1. F-Frame Circuit Breaker Components
3-2. Functional Description

The F-frame circuit breaker disconnects a
load from an electrical supply when the
handle is operated, when an overcurrent or
short circuit condition develops, or when a
manual trip is initiated. Circuit breaker oper-
ation is provided by a spring-loaded toggle
operating mechanism that provides quick-
make and quick-break, trip free operation.

The current path in the circuit breaker is
shown in Figure 3-2. When the circuit
breaker contacts are closed, the current
flows from the line terminal, through thie
stationary and moving contactassemblies;
through a copper shunt to the thermal-trip
bimetal, through the bimetal and magpetic-
trip element, to the load{termifnal.

-
A
VoA
Moving Contact ‘\ \"'\ n
Assembly "—; \’\ ﬂ: Thermal and
Magnetic Trip
Elements
L
Line Load
Terminal Terminal
. i T
Stationary Contact Copper Shunt
Assembly
Current Path Shown in Solid Blue
Figure 3-2. F-Frame Circuit Breaker Current Path (HFD/HFW Stationary Contact Shown)
3-3. Component Description
The following paragraphs give thé physical  with the terminals. The outside of the case
and functional descriptions of the citcuit accomodates externally mounted accesso-
breaker components. Differenées between ries. Mounting slots in the base accommo-
the FD/FW, HFD/HFW, and FDC/FWC circuit date external terminal blocks for connec-
breakers are described. tions to internal accessories. Alternatively,
these slots act as side exit holes for internal
Molded Case accessory pigtail leads. Other slots allow
The molded casef{Figure 3-3)is a housing pigtail leads to exit from the back of the R

for electrically insulating the circuit breaker
components and inteérnal accessories. The
case consists of ayglassspolyester base and
cover. The internal case molding forms cavi-
ties that isolate temminal areas, individual
arc chambers, the operating mechanism,
and intepnal accessories. Barriers isolate the
operating meéhanism from the accessory
mounting, cavities. Slots in the cover pro-
vide ventilation for the arc chambers. The
external‘ease molding forms terminal enclo-
sures to help prevent accidental contact

base. A trough molded into the back of the
base provides internal accessory lead rout-
ing across the back of the circuit breaker.
A back plate insulates live mounting
components.

Terminal Enclosures

Back Plate

Terminal
Biock

Mounting

Slot Accessory
Mounting
Cavity

Base

Arc Chamber

Operating
Mechanism
Chamber

Figure 3-3. Molded Case
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Operating Mechanism

The operating mechanism provides a means
of manually switching the moving contact
position from open to closed and from
closed to open, and it provides the mechan-
ical means to open the contacts when trip
conditions occur. The handle position indi-
cates the contact status: closed, tripped, or
open.

Manual Operation

Manual operation of the circuit breaker han-
dle closes and opens the moving contact
assembly. When the cradle is hooked in the
latch (Figure 3-4), the handle arm controls
crossbar rotation. When the handle arm is
moved from one position to the other, the
crossbar rotates and the moving contacts
open or close. The link arrangement
between the handle arm and the crossbar
provides spring-loaded toggle operation.

Trip Operation
The trip operation provides contact opening
when the trip mechanism is actuated. The

Breaker “On’’ (Contacts Closed)

|
Moving Handle

Contact
Arm

Crossbar

Trip Bar Latch Cradle

Breaker “Off”’ (Contacts Open)

Manual Operating Sequence

1. Handle and Handle Arm Move
2. Crossbar and Moving Céntact ArmRotate

Figure 3-4 Manual Mechanism Qperation

Breaker Tripped

Twip, Operation Sequence

\Trip Bar Rotates

. ‘Latch Releases

.ACradle Moves Toward Handle Arm as

. Crossbar and Moving Contact Arm Rotate, and
.»Handle moves to trip position

OE W -

Figure 3-5 Trip Mechanism Operation
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trip mechanism can be actuated thermally;
magnetically; or manually by the Push-to-
Trip button, the cylinder lock, the shunt trip,
or the undervoltage release mechanism
accessories. Trip operation can occur only
when the cradle is hooked into the latch.
When a trip element operates (Figure 3-5),
the trip bar rotates and releases the latch.
When the latch is released, the handle arm
springs pull the cradle against the handle
arm and, at the same time, rotate the cross-
bar to open the contacts.

Arc Extinguishers

The arc extinguishers dissipate arcs that
result when the circuit breaker interrupts
current flow. Each arc extinguisher ¢onsists,
of a stack of uniformly spaced,gU-shaped
steel plates held together by twolinsulating
side plates (Figure 3-6).

Section 3 —"Deéscription

Side Plate

Steel
Plates

Magnetic
Field Magnetic
S Force
N\\
S Y
S A 8 d
N N [N 4
N AN LN [~~~ Current
[N N Flow
Figure 3-7. Arc Extinguisher Operation
Contact
Support

Line Terminal
Conductor

Figure 3-6. Arc Extinguisher

When an interruption occurs and the con-
tacts separate, the current flow through the
ionized region between the contacts induces
a magnetic field around the arc and arc
extinguisher (Figure 3-7). As the lines of
magnetic flux show, the force drives the arc
into the steel plates, deionizing the gas
while dividing and cooling the arc.

Stationary Contact Assemblies

The stationary contact assemblies provide
the conducting paths between the line ter-
minals and the moving contacts. Three
basic stationary contact assembly config-
urations are used: EHD, FDB, FD/FW;
HFD/HFW; and FDC/FWC.

EHD, FDB, FD/FW Stationary Contact
Assemblies

The EHD, FDB, FD/FW circuit breakers use a
conventional stationary contact assembly
(Figure 3-8). It consists of a line terminal
copper conductor and a silver tungsten
(EHD, FDB, FD) or silver graphite (FW)
contact.

Figure 3-8. FD/FW Stationary Contact Assembly

HFD/HFW Stationary Contact Assembly

The HFD/HFW circuit breaker uses a reverse-
loop stationary contact assembly (Figure
3-9). It consists of a line terminal copper
conductor that is formed into a loop, and a
silver tungsten (HFD) or silver graphite
(HFW) contact.

Support

Contact

Line Terminal
Conductor

Figure 3-9. HFD/HFW Stationary Contact Assembly

FDC/FWC Stationary Contact Assembly
Each FDC/FWC circuit breaker stationary
contact assembly (Figure 3-10) consists of a
line terminal copper conductor connected
through a pivoted joint to a copper contact
conductor and a silver tungsten (FDC) or sil-
ver graphite (FWC) contact. The line termi-
nal conductor and contact conductor form a
reverse loop. A compression spring behind
the contact conductor limits movement and
returns the contact conductor to the normal
position after a high fault trip.
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The FDC/FWC stationary contact assembly
operates on the same principle as the HFD/
HFW stationary contact assembly, but it
provides greater arc extension and faster
contact opening.

Contact

Pivoted Contact
Arm

Contact Arm

Line Terminal Support

Conductor

Spring

Figure 3-10. FDC/FWC Stationary Contact Assembly

Contact Blow-Apart

When current is flowing through the con-
tacts of the HFD/HFW circuit breakers, the
positions of the reverse loop and the mov-
ing contact arm induce opposing magnetic
fields. The resulting opposing forces along
the magnetic flux lines cause rapid contact
blow-apart under high current interrupt
conditions.

When the FDC/FWC circuit breaker trips
under high current conditions, the pivoted
joint (Figure 3-11) allows the lower contact
to move downward as the moving contact
moves upward. The compression spring
limits the downward movement and returns
the contact conductor to the normal
position.

Magnetic Field

Moving Contact Arm

Current

Magnetic Force

Reverse Loop
Stationary Conductor

Figure 3-11. Contact Blow-Apart

Moving Contact Assembly

The movinggeontact assembly provides con-
tinuity betweenthe)line and load terminals
when the, circuit breaker is on. When the cir-
cuit breakeritrips or is switched off, the
movifig,contact assembly moves through
the arc extinguisher away from the station-
any, contact.

The moving contact arm is connected to the
operating mechanism crossbar (Figure
3-12). The crossbar and moving contact arm
assembly rotates to close the contacts. After
the contacts touch, the crossbar overtravels
to create firm contact closure, and an arm

latch holds the moving contact arm in place.

During overload conditions, when the oper-
ating mechanism is tripped, the crossbar
and moving contact arm rotate together.
Under high level fault conditions when the
contact blow-apart forces are strong
enough, the moving contact arms indepen-
dently pivot away from the stationary con-
tact during the tripping operation.

]

Moving
Contact
Arm:

Moving
Contact

Crossbar

Stationary
Contact

=5

Arm
Latch

Crossbar
Rotational Axis

Figure 3-128Moving/Contact Assembly

Trip Mechanisms

The trip méEhanisms provide automatic
(thermaltand magnetic) and manual (Push-
to-Tcip button) means to trip the circuit
breaken Each trip mechanism rotates and
unlatehes the trip bar thereby releasing the
gperating mechanism latch and causing the
circuit breaker to trip (Figure 3-13).

Operating Mechanism
Latch

Trip Bar
Latch Latch

Releases

Rotational
Axis

Trip Bar Trip Bar

Rotates

®)

Thermal (Inverse Time) Trip Mechanism

The thermal trip mechanism opegates in
response to overload conditions."'The mech-
anism includes a bimetal element located
behind the trip bar (Figufe“3-14). The bi-
metal element isipartof the current carrying
path. When there istan overload, the
increased currentiflow heats the bimetal

and causes it'to pendyAs the bimetal bends,
it touches and rotates the trip bar causing
the circuit breakefto trip. The time needed
for the pimetal to bend and trip the circuit
breaker vasies/inversely with the current.

Figure 3-13. Trip Bar Operation

Current
Flow

ANN

SN - -

\m

S

IR

Trip Bar
Rotates

-~

4-/
Bimetal
Bends

s,
Ay

Bimetal

Figure 3-14. Thermal Trip Operation

Magnetic (Instantaneous) Trip Mechanism
The magnetic trip mechanism operates
when there is a high current (short circuit)
in the current path. The mechanism in-
cludes an electromagnet and an armature.
When high level current passes through the
conductor, the magnetic field strength of
the electromagnet rapidly increases and
attracts the armature (Figure 3-15). As the

Magnet

Armature (Core)

Magnet
Conductor Draws
(Winding) Armature

el
SANNNNNN

f.

Trip
Bar Rotates

Current
Flow

Figure 3-15. Magnetic Trip Operation
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top of the armature is drawn to the electro-
magnet, the armature rotates the trip bar
causing the circuit breaker to trip.

Push-to-Trip Mechanism

The Push-to-Trip mechanism provides a
manual means of tripping the circuit breaker
by depressing a button located in the circuit
breaker cover. When the Push-to-Trip button
(Figure 3-16) is pressed, a plunger rotates
the trip bar causing the circuit breaker to
trip.

0 / Handle

=

P

1o Push to Trip
P“‘" Button
b

)
=AY

Figure 3-16. Push-to-Trip Button
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FW, HFW, and FWC Adjustable Thermal and
Adjustable Magnetic Mechanism

The thermal and magnetic elements of FW,
HFW, FWC circuit breakers can be adjusted
by rotating the adjustment buttons (Figure
3-17) in the cover of the circuit breaker to
the desired setting marked on the label. The
adjustable thermal mechanism has movable
elements (one per pole) connected by a
common adjustment linkage. Each pole ele-
ment is in the form of an inclined plane
(wedge) and is located between the bimetal
strip and the trip bar. Movement of the
wedge adjusts the bimetal trip bar gap vary-
ing the necessary bimetal travel required to
trip the circuit breaker. The magnetic pick-
up setting is adjusted by a linkage that vas-
ies the spring tension on the magnet
armature.

Figure 3-47. Adjustment Buttons

Section 3 —wPéscription
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4-1. General Information

A complete line of accessories is available
for use with the Series C circuit breakers
and molded case switches. Commonly
required internally mounted accessories are
plug-in types for use only with the Series C
line. The following paragraphs describe
each accessory and provide operation, rat-
ing, and specification information. In this
section, “‘circuit breaker’ shall also include
molded case switch unless otherwise stated.

4-2. Termination Accessories
Termination accessories of two basic types ® Rear Connecting Studs

are available: terminal connection devices, ® Plug-In Adapters
which accomodate typical circuit breaker ® Panelboard Connecting Straps
connection variations; and termination pro-
tection devices which provide terminal Termination Protection Devices
isolation. ® Terminal Shields

® Terminal End Covers
Termination Connection Devices ® Interphase Barriers

® Line and Load Terminals
® Keeper Nut

Line Line and load terminals proyvide, wireycon-
and necting capabilities for speCifi¢c ranges of
Load continuous current ratings and wijre types.
Terminals Except as noted, tefminals comply with

Underwriters Lab@ratories, Inc. Standards
UL486A or UL486B“Wiless otherwise speci-
fied, F-frame circuit breakers are factory
equipped with load‘terminals only.

g— Screw

Col lar

Collar %}
TNTA e

-~ (=)
1
Conduct
Conductor @‘— Washer " 2h -
@-—Screw Wire Clamp Extrusion
Style 624B100G02 Style 624B100G10 Style)624B100G 14 Style 624B100G17 Style 624B100G19
Style 624B100G18 Collar is assembled Wite clamp is Collar encloses con- Collar slides onto
Collar encloses con- on top of conductor secured to the con- ductor and is conductor and is
ductor and is held in and is secured with a ductor with a screw. secured with a clip. held in position by a
position by a screw, screw and The clip legs slide screw and
lockwasher and nut. lockwasher. over the conductor lockwasher.
and clip end snaps
around bottom of
collar.
Keeper Rear Rear connecting studs are available in sev-
Nut Connecting eral sizes to accommodate specific fixed-
Studs mounted circuit breaker applications. The

rear connecting studs are rated 100A or 150/
160A. See Section 5 for dimensional data.
(Field installation only)

The keeper nut slides ento the line or load
conductor ofathe circuit breaker and acts as
a threaded adapter for the conductor to
accept aging ‘terminal or other bolt-on con-
nector. The keeper nut is available with Eng-
lish afidymetric thread sizes. (Field
installation“only). Listed per UL File E7819.

T —
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Plug-In
Adapters

Plug-in adapters simplify installation and
front removal of circuit breakers. Individual
line and load plug-in adapters are available
for rear connection applications on 2-, 3-,
and 4-pole circuit breakers. Common
mounting plates for line and load end
adapters are available. The plug-in adapters
are rated 100A or 150/160A. Plug-in adapt-
ers are component recognized through 150A
per UL File E56845.® See Section 6 for
plug-in adapter dimensional data. (Field
installation only)

Panelboard
Connecting
Straps

Panelboard connecting straps are used to
connect the circuit breaker terminals to the
panelboard bus. The panelboard connecting
straps are available in two types with 50A,
100A, and 150/160A ratings: outsidgypole
and center pole.

Terminal
Shields

The terminal shield provides protection
againsteaccidental contact with live line ter-
minations. Terminal shields are formed
from-highydielectric insulating material and
fasten over the front terminal access open-
ifgs..Small holes in the shields provide lim-

July, 1988
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ited access to the terminals for tightening
connectors. Terminal shields are listed per
UL File E7819. (Field installation only)

Terminal
End
Covers

The terminal end covers are designedifor
use in motor control center applications
where, because of confined'spaces,line side
conductors are normally customyfitted. The
molded end covers are'made,of, high dielec-
tric glass-polyester and\slide over the line
ends of the circuit breaken, Close fitting con-
ductor openings are melded into the end
covers. The end cover and circuit breaker
case fit together to form terminal compart-
ments that isolate discharged ionizing
gasses dusing circuit breaker tripping. Ter-
minallend covers are available with two
conductopopening diameters, 0.25 and 0.41
inchgand argylisted per UL File E7819. (Field
installation,only)

Interphase
Barriers

The interphase barriers provide additional
electrical clearance between circuit breaker
poles for special termination applications.
The barriers are high dielectric insulating
plates that are installed in the molded slots
between the terminals. Interphase barriers
are listed per UL File E7819. (Field installa-
tion only)

® Recognition of some components pending, refer to
Westinghouse.

4-3. Internal Accessories

Internal accessories foréthe EHD, FDB, FD,
HFD, and FDC,models are listed for factory
installationfper Mdk, File E7819, and comply
with réguiremients in Underwriters Labora-
tories Standardmilnc. UL489 for sealed circuit
breakens, Plug:in internal accessories (Fig-
ure 4-9)/can be field installed in FW, HFW,
and'FWC models. Internal accessories can
dlso be field installed in D model circuit
breakers where UL standards do not apply
and where local codes and standards per-
mitwThe plug-in internal accessories
include:

® Alarm (Signal)/Lockout Switch
® Auxiliary Switch

® Shunt Trip

® Undervoltage Release.

® Low Energy Shunt Trip

Plug-in
Accessory

Typical Internal Plug-in Accessory Installed in
F-frame Circuit Breaker

Different accessory wiring options are avail-
able to satisfy most circuit breaker mount-
ing applications. The standard wiring
method is 18-inch pigtail leads extending
through a slot at the rear of the base.
Options allow the pigtail leads to be routed
through a slot in the side of the base where
the accessory is mounted, or through a
molded trough to the opposite side of the
base. Additional options include side-
mounted terminal blocks. If accessory leads
longer than 18 inches are required, side
mounted terminal blocks should be used.
To identify allowable accessory installation
combinations, see paragraph 4-8. Internally
mounted accessories identified in paragraph
4-8 are shown in this section by a graphic
symbol in a shaded blue box.



Frame Book

29-101 @
Page 14
ey,
Series C Molded Case Circuit Breakers, F-Frame
Section 4 — Accessories and Modifications
— Alarm The alarm (signal)/lockout switch monitors ~ Table 4-1. Alarm (Signal)/Lockout Switch
Make (Signal)/ circuit breaker trip status and provides Electrical Rating Data® @
U:]: Lockout remote signaling and interlocking capabili- Maxi P o Dielectri
[~ 0 . A . . aximum req. aximum lelectric
Broak Switch ties when the circuit breaker trips. For 2-, 3-, yJt 'a > Ny Withetond
and 4-pole circuit breakers, the alarm (sig- Amps Voltage
nal)/lockout switch consists of one or two Multi-Pole Circuit Breakers
SPDT switche_s housed in a pll{g»in _rr_uodule. 600 | 50/60Mz le | 2500
The SPDT switch contacts are identified as 125 dd 1050 2200
make and break contacts. When the circuit 250 de 0.25@ 2200
breaker trips, the make contact closes and Single-Pole Cirguit Breakers
the break contact opens. For 1-pole circuit 125/250 | 50/BOH2 l6® | 2000
breakers, the switch (factory installed only) 28 dc 13@ 2000
is mounted on the inside of the cover and 28 o 5@ 2000
the tvyo make leads are routed throggh an @ Endurance:}4000 electrical operations plus 4000
opening in the load end of the circuit meehanical operations.
breaker. Table 4-1 provides electrical rating g PNigta_“ :ifi_silel?- '\c“°~ 8 AWG (0.82 mm?).
H H ODn-inductive loaaq.
data for the alarm (signal)/lockout switch. @/ndubtive (UR = 0.026).
— Auxiliary The auxiliary switch provides cifcujt ‘breaker™ Table 4-2. Auxiliary Switch Electrical Rating
e T Swiitch contact status information by monitoring Data®®
the position of the moving contact atm. IThe Mani " Maxi Dielectri
A . . P aximum : Freq. aximum ielectric
b auxiliary switch is used for remote indica- Voltage Current, Withstand
tion gnd interlock system venﬁcgtlon, and | Amps Voltage
consists of one or two SPDT switches 125® 50/60 Hz K 2500
housed in a plug-in module. Each"SPDT 600 50/60 Hz l'6 2500
switch has one "a’/4andjone 'b’/contact. 125 de |os@ 2200 s
250 de 025® 2200

When the circuit Breaker contacts are open,
the “a’’ contact isiepen and the "'b" contact
is closed. Tableyd-2 provides electrical rating
data for the auxiliary switch.

® Endurance: 4000 electrical operations plus 4000
mechanical operations.

® Pigtail wire size: N0.18 AWG (0.82 mm?2).

® Non-inductive load

For use in electronic circuit of 100 micro-amps and 15
VDC minimum.

Standard

Low
Energy

Thebshunt trip provides remote controlled
tripping ofithe circuit breaker. The shunt trip
consists of an intermittent rated solenoid
with a tripping plunger and a cutoff switch
mounted in a plug-in module. The 120V, AC
shunt trip is marked, “‘suitable for use with
ground fault protection devices.” Table 4-3
provides electrical rating data for the shunt
trip.

A low energy shunt trip device, rated 24V,
DC, is available for special applications. A
cut-off switch must be included in the exter-
nal circuit.

Notes:

1. Average unlatching time: 6 milliseconds.

2. Average circuit breaker contact total
opening time: 18 milliseconds

3. Endurance: 4000 electrical operations
plus 4000 mechanical operations

4. Pigtail wire size: No. 18 AWG (0.82 mm?2).

Table 4-3. Standard Shunt Trip Electrical
Rating Data

Electrical Operating Ratings

50/60 Hz dc
Supply Minimum VA Supply Minimum VA
Voltage | Operating Voltage | Operating
Voltage Voltage
9 40 12 100
12 6.3 75 24 8.4 400
24 300
48 90 48 100
60 130 60 160
110 33.6 440 110 33.6 530
120 520 120 630
127 580 | 125 680
208 170 | 220 50
220 180 | 250 65
240 146 20 | ... 154 .
380 530
400 130
415 140
440 150
480 280 180
525 220
550 240
600 280
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Undervoltage
Release
Mechanism

The undervoltage release mechanism moni-
tors a voltage (typically a line voltage) and
trips the circuit breaker when the voltage
falls to between 70 and 35 percent of the
solenoid coil rating. Table 4-4 provides elec-
trical rating data for each operating voltage
of the handle reset undervoltage release
mechanism.

NOTE: Undervoltage release mechanism
accessories are not designed for,
and should not be used as, circuit
interlocks

There are two different types of undervolt-
age release mechanisms available: handle
reset and manual reset.

Handle Reset (Standard)

The undervoltage release

H mechanism consists of a con-
tinuous rated solenoid with a
plunger and tripping lever
mounted in a plug-in module.
The tab on the tripping lever resets the
undervoltage release mechanism when nor-
mal voltage has been restored and the €ir-
cuit breaker handle is moved to the reset
(OFF) position. With less than pickup volt-
age applied to the undervoltage release
mechanism, the circuit breaker contacts will
not touch when a closing operationgis
attempted.

FrameBook
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Manual Reset (Optional)

The accessory consists of two
M metal cores held together by

the flux of a surrounding coil.
As voltage drops in the coil,

the lower core drops pivoting
a lever which presses against the trip bar,
and at the same time extends a plunger
through the circuit breaker cover as an indi-
cation of an undervoltage trip. When volt-
age is restored, the plunger projecting
through the circuit breaker cover must be
depressed to reset the undervoltage releasé
mechanism. This accessory can be factory
installed only. Consult Westinghouse for
availability.

Table 4-4. Undervoltage Release Mechanism (Handle Reset) Electrical Rating Data

Electrical Operating Ratings

50/60 Hz dc
Supply Dropout Pickup VA Supply Dropout Pickup Tva
Voltage Voltage Voltage Voltage Voltage Voltage
Min. Maxt Max. Min. Max. Max.
9 4.2 6.3 7.6 1.3 12 4.2 8.4 10.2 238

12 25

24 8.4 16.8 20.4 14 24 8.4 16.8 204 1.6

48 21 336 408 1.2 48 21 33.6 40.8 1.3

60 1.9 60 2.0
110 1.3 110 1.5
120 445 77 935 15 120 445 77 935 1.7
127 1.7 125 19
208 22 220 87.5 154 187 26
220 84 145.6 176.8 24 250 3.4
240 29 o e
380 29
415 168 266 323 3.5
440 39
480 4.6
525 43 R
550 210 367 446 48 e
600 5.8 e
Notes:

1. Endurance: 4000 electrical operations plus 4000 mechanical operations

4-4. Handle Operating Acéessories
The handle operating accessoties provide
indirect electrical or manual ‘€ikcuit breaker
handle operation. Tihese acgessories are
field installed only'and include:

® Electrical (Solenoid) Opefator

® Rotary Handle

® Vari-Depth Handle Mechanism

® Slide Plate Handle Mechanism

® Type SM Safety Handle Mechanism

® Type MC Motor Control Handle
Mechanism

® Type AMTI Vari-Depth/Vari-Width Flange
Mounted Handle Mechanism

T o identify allowable accessory installation
compbinations, see paragraph 4-8. Handle
operating accessories identified in para-
graph 4-8 are shown in this section by a
graphic symbol in a shaded blue box.

July, 1988

Electrical
(Solenoid)
() Operator®

The electrical (solenoid) operator is a single
solenoid mechanism that enables local and
remote circuit breaker ON, OFF, and reset
switching. The electrical operator is
mounted on the circuit breaker cover within
the trimline of the circuit breaker. The elec-
trical operator uses a unique bistable latch
that allows the device to operate using one

time of 5 cycles (80 ms) making it suitable
for generator synchronizing applications.

Means are provided for local and remote
electrical operation and for local manual
operation.® A special handle design
includes provisions for padlocking the man-
ual operating handle in the ON or OFF posi-
tion. (Handle padlocking does not affect the
trip free operation of the circuit breaker.)
The handle will accept one padlock shackle
with a maximum diameter of 1/4 inch
(6mm). An interlock electrically disconnects
the solenoid when the electrical operator
cover is removed. Table 4-5 provides electri-
cal rating data for the electrical (solenoid)
operator. The electrical (solenoid) operator
is Underwriters Laboratories, Inc. listed as a
circuit breaker accessory under UL File

E64983.
(continued)

@ Electrical operator is also suitable for use with Types
EB, EHB, FB, and HFB circuit breakers.

@ 24 VDC electrical operator has remote electrical and
local manual operations only.
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Table 4-5. Electrical (Solenoid) Operator Vari-
Electrical Rating Data® Depth
Voltage® Freq. Inrush | Maximum | Fuse® [ ?O Handle
Current , Operating | Amps = ‘ Mechanism
Amps ‘ Time ‘
24 50/60 ‘ 40 15
 He : 5 cycles
120 | or ‘10 v 3
de i ‘ (80ms)
240 5 : 2
o | Rotary
Handle

The rotary handle mechanism mechanically
transfers the rotating operation of the rotary
handle to the in-line toggle operation of the
circuit breaker handle. A window in the han-
dle mechanism case indicates circuit
breaker status: ON, 1" on a red back-
ground; TRIP, "+’ on a white background;
OFF, 0" on a green background. The han-
dle mechanism is mounted on the circuit
breaker cover within the trimline and will
take up to three padlock shackles, each with
a maximum diameter of 1/4 inch (6mm). A
cylinder lock can be installed in the handle.
The handle is designed to be locked in the
OFF position, however, one knockout tab is
provided in the handle mounting boss
which must be removed to lock the handle
in the ON position. Trip-free operation per-
mits the circuit breaker to trip if the handle
is locked in the ON position. Fogthis condi-
tion, the handle will continue to indicate
ON.

The handle is removable,"and 4 10-inch
(250mm) shaft extension is availablé to use
with the handle mechanism whenthe circuit
breaker is mounted behind the fixed or
hinged front cover of a NEMA 1 enclosure.
Provision is made for mounting an early-
make/early-break auxiliary switch on the
handle mechanijsm for use with undervol-
tage release mechanisms. Styles with red
handles and4yellow, background labels are
available forjuse ohR’main disconnect
devices wherejrequired by local codes. Con-
sult Westingheuse for availability.

@ UL listing pending, refer to Westinghouse.

@ Ahe electrical operator design is endurance tested for
10,000,¢lectrical operations.

® Tolerance: +10%, —15% of nominal voltage

@lUse current-limiting type fuse where required

The vari-depth handle mechanism provides
a means of externally operating the circuit
breaker and can be applied to enclosures of
varying depths. The handie mechanism can
be used in NEMA 1, 3R, 4, 7, 9, andpl2
enclosure applications, depending on,the
accessory components selectediLhe handie
mechanism will accept up to three“padlock
shackles, each with a maximum diameter of
5/16 inch (7.94mm). The handle“mechanism
is Underwriters Laboratoriesflnc. listed as a
circuit breaker accessory under Uk, File
E64983.

Slide
1 Plate
e Handle
(] <O
| Mechanism

The_Slide platé handle mechanism provides
a means‘of externally operating a circuit
breaker installed in a shallow depth enclo-
sure. When applied to enclosures that are
hinged on the right-hand side, the handle
mechanism also functions as an enclosure
logking device. The handle mechanism can
be used in NEMA 1, and 12 enclosure appli-
cations; a special version can be used in
NEMA 3, 4, and 5 enclosure applications.
The handle mechanism will accept up to
three padlock shackles each with a maxi-
mum diameter of 5/16 inch (7.94mm). The
handle mechanism is an Underwriters Labo-
ratories, Inc. recognized component for
panelboard accessories under UL File
E56845.0®

Type SM
Safety
Handle
Mechanism

T:T}o

@

The SM safety handle mechanism provides
a means of externally operating agcircuit
breaker mounted in an enclosure and is
designed to reduce thé possibility of circuit
breaker tampering. Thediandle mechanism
is especially suitedifor use n automotive
and machine togl industries through its con-
formance to NEMAW2 and J. I. C. require-
ments. A specially modified handle
mechanismyfor NEMA 4 enclosure applica-
tions is also available. The handle mecha-
nism willyaccept tp to three padlock
shackles, eaghawith a maximum diameter of
3/8 inch9.52mm). The handle mechanism
is Underwriters Laboratories, Inc. listed as a
circuitibreaker accessory under UL File
E64983.

Type MC
Motor Control
=HHo Handle
| Mechanism

The MC motor control handle mechanism is
a linear-operating, fixed depth mechanism
designed for through door mounting in
standardized and shallow depth enclosures.
The handle mechanism provides positive
operation and direct disconnect status indi-
cation and is interlocked with the enclosure
door so that the door can be opened only
when the handle is OFF. (A defeater sup-
plied with the handle mechanism can be
used to bypass the interlock for mainte-
nance and inspection.) The handle mecha-
nism will accept up to three padlock
shackles, each with a maximum diameter of
3/8 inch (7.92mm). The handle mechanism
is an Underwriters Laboratories, Inc. recog-
nized component for panelboard accesso-
ries under UL File E56845.0

Type AMT
] Vari-Depth/
‘O Vari-Width
Handle Mechanism
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The AMT vari-depth/vari-width flange
mounted handle mechanism is an extra
heavy-duty mechanism designed for mount-
ing in flange-type enclosures. The handle
mechanism is available for mounting above
or below the centerline of the circuit breaker
handle, is suitable for various enclosure
depths, and can also be used in various hor-
izontal position applications. A door inter-
lock prevents the enclosure from being
opened with the handle mechanism in the
ON position and prevents the handle mech-
anism from being switched ON unless the
enclosure door is closed. The handle mech-
anism will accept up to three padlock shack-
les, each with a maximum diameter of 3/8
inch (7.92mm). The handle mechanism is
Underwriters Laboratories, Inc. listed as a
circuit breaker accessory under UL File
E64983.

4-5. Lock and Interlock Accessories
Lock and interlock accessories are used to
deter undesired circuit breaker operation
and establish interlocked control systems.
Lock and interlock accessories include:

® Nonlockable Handle Block

® Padlockable Handle Lock Hasp
® Cylinder Lock

® Key Interlock

® Sliding Bar Interlock

® Walking Beam Interlock.

To identify allowable accessory installation
combinations, see paragraph 4-8. Lock and
interlock accessories identified in paragraph
4-8 are shown in this section by a graphic
symbol in a shaded blue box.

=

Non-
Padlockable
Handle
Block

The nonlockable*handle block secures the
circuit breaker handleyin either the ON or
OFF position. (Trip-free‘@peration allows the
circuit breaker to trip when the handle block
holds the circuit breaker handle in the ON
position.) The device is positioned over the
circuit breaker handle and secured by a
setscrew toydeter accidental operation of the
circuit ‘breaker handle. Listed per UL File
E7819, (Field installation only)

Padlockable
Handle
& Lock
B Hasp

July, 1988
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The padlockable han-
dle lock hasp allows
the handle to be locked
in the ON or OFF posi-
tion. (Trip-free opera-
tion allows the circuit
breaker to trip when
the handle lock holds
the circuit breaker han-
dle in the ON position.)
The hasp mounts on
the circuit breaker
cover within the trimline. The cover is pre;
drilled on both sides of the operating han-
dle so that the hasp can be mounted on
either side of the handle. The hasp will
accommodate up to three padiockswith 1/4
inch (6-mm) shackles. Listed pér, UL'File
E7819. (Field installation only)®

Cylinder
Lock®

=3

The cylinder lo¢k internally blocks the trip
bar insthe tripped position to prevent the

circuit breaker from being switched ON. The

cylinder lock is factory installed in the cir-

Cuit breaker cover. Other internally mounted

accessories cannot be installed in the same
pole as the cylinder lock. Not UL listed.

Key
Interlock

The key interlock is used to externally lock
the circuit breaker handle in the OFF posi-
tion. When the key interlock is locked, an
extended deadbolt blocks movement of the
circuit breaker handle. Uniquely coded keys
are removable only with the deadbolt
extended. Each coded key controls a group
of circuit breakers for a given specific cus-
tomer installation.

The key interlock assembly is Underwriters
Laboratories, Inc. listed for field installation
under UL file E7819 and consists of a

mounting kit and a purchaser supplied
deadbolt lock. The moudting kit comprises a
mounting plate, which is secured to the cir-
cuit breakerfcovemin either the left- or right-
pole p@sitiongkey interlock mounting
screws, and a wir€ seal. Specific mounting
kits aregrequired for individual key interlock
types.

Walking
Beam
Interlock

The walking beam interlock provides
mechanical interlocking between two adja-
cent circuit breakers of the same pole con-
figuration. The walking beam interlock
mounts on a bracket behind and between
the circuit breakers. A plunger on each end
of the beam is inserted through an access
hole in the back plate and base of each cir-
cuit breaker. The walking beam interlock
prevents both circuit breakers from being
switched ON at the same time. If a walking
beam interlock is installed, the wiring
troughs in the back of the circuit breaker
case are blocked by the plungers and can-
not be used for cross wiring. Factory modi-
fied circuit breakers are required for this
application.

® The single pole latch is a snap-on design, not a hasp.
@ Use of cylinder lock may reduce interrupting rating of
circuit breaker. Refer to Westinghouse.
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4-6. Miscellaneous Accessories
® Base Mounting Hardware

e LFB Current Limiter Attachment
® Earth Leakage Protection Module.

Base

Mounting

Hardware

Hardware for surface mounting of circuit
breakers is supplied only on request. Hard-
ware consists of mountig screws and lock-
washers. Order hardware for circuit breaker
pole configurations as required.

LFB
Current
Limiter

The LFB current limiter is an accessory that
bolts to the load end of a standard FDB or
FD thermal-magnetic circuit breaker, provid-
ing 200,000A interrupting capacity at up to
600 Vac. LFB current limiters for thermal-
magnetic circuit breakers are listed with
Underwriters Laboratories, Inc. under File
E47239.

Earth
Leakage
Protection
Module

The earth leakage protection module is an
add-on accessory designed to protect per-
sonnel and equipment from low level earth
leakage (ground fault) conditions. It consists
of a current sensing element and an ampli:
fier circuit that trips the associated circuit
breaker by signaling a shunt trip or ufider-
voltage release mechanism. (Noyextetnal
power to the shunt trip is neededJjRefento
Westinghouse for availability.

4-7. Modifications

Limited modifications to the basic circuit
breaker and molded case switch are avail-
able to satisfy specific customer require-
ments All modifications are completed at
the factory. The following m@difications are
available:

® Special Calibration

® Moisture-Fungus Treatment

® Marine Applications

If additiofial,modifications are required,
refer to Westinghouse. The following para-
graphs‘describe available modifications.

Special Calibration

Special non-UL listed calibrations are avail-
able for certain ambient temperatures other
than 40°C and for frequencies other than
50/60 Hz or dc. Reduced interrupting ratings
will apply for 400 Hz applications. Maximum
thermal calibration limited to 135A at 400 Hz.

Moisture-Fungus Treatment

All series C circuit breaker cases are molded
from glass-polyester which does not sup-
port the growth of fungus. Any parts which
are susceptible to the growth of fungus will
require special treatment.

Marine Applications

UL489 listed 40°C circuit breakers for marine
application on vessels over 65 feet are avail-
able. Non-aluminum terminals are required.

4-8. Accessory Combinations

Different combinations of accessoriesiean
be supplied, depending on the types of
accessories and the number of polesiin the
circuit breaker. Tables on pages)19, 20 show
the different accessories or combinations
that can be used internally @and externally
with each pole of 1-, 2-, 3-/ and 4-pole cir-
cuit breakers. Each polelin a particular cir-
cuit breaker configliration is identified by a
column head; eachpaccéssory or combina-

@

tion that can be used with that pole is iden-
tified by symbols in a box below the
column head. Unless otherwise noted, one
internal and one external aééessory can be
selected for eachpole:

The manual resetiundervoltage release
mechanism or/the eylinder lock will occupy
the accessory mounting cavity in the circuit
breaker baseland‘aiso project through the
cover. Thereforepif either of these devices is
selected, no,other internal or external acces-
sory gamycan‘be applied to that particular
polelIn theytables, these accessories are
identified by repeating the symbol in the
ifternal“and cover boxes. If a manual reset
undervoltage release mechanism or cylinder
lock is selected, the electrical (solenoid)
operator or any external handle mechanism
cannot be used.

Some external accessories will cover more
than one pole. In the tables, when a box
containing accessory symbols spans more
than one column, any accessory within that
box occupies the area of the cover
indicated.

Accessory Legend
The accessory legend shows each symbol
used in the accessory combination tables.

Accessory Symbols,Usedjin Accessory Combination Examples (See pages 19, 20)

a T a J: a _E Make = Make Make Make
IE CE [Ej D:Ej
b > b+ b -}' Break Breok Breok
Auxiliary Auxiliary Switch (2A, 2B) Alarm (Signal)/ Alarm (Signal)/ Alarm (Signal)/
Switéh Lockout Switch Lockout Switch Lockout Switch
(1A;1B) (Make Only) (Make/Break) (2 Make, 2 Break)
| e ®
= H M A
q
b :‘,% Break
Aux. Switch/ Shunt Under-Voltage Undervoltage Undervoltage
Alarm (Signal)/Lockout Trip Release Release Release
Switch (Handle Reset) (Manual Reset) (Auto. Reset)
i
® D |
Cylinder Non-Lockable Padlockable Key Sliding Bar
Lock Handle Block Handle Lock Hasp Interlock Interlock

ON |

® m@’ N

:f:—'__!‘"l'o LE

OFF [
Electrical Rotary Handle Handle Low Energy
(Solenoid) Mechanism Mechanism Shunt Trip
Operator

July, 1988
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Allowable Accessory Combinations

Single Pole Breaker Two Pole Breaker
Center Center Right
® @
a -r— Make @
® N []: a H M A
-— 1 b N
© Mak: - -+ Break
c []— ]
3 < £ ®@
< 2
- £ a :I[: a -L,— u"L Moke I Make + Moke + F@
A ! Iy O | E
b b ‘J.. b Break Break Break
o ® @
gl —3
o} D ° B M
- <« [ L ]
c P
: : O,
2 3
2 b
3 8 o
S 3
© o
Three Pole Breaker
Left Center Right
@ ® @ ® ® )
L] Maoke a -r Moake
! | RS @S]
P b b2 | e
g Breok 4 reok
£ @ ® ® ® ® ®
a a T a Make Make u‘.l 3 a.,:- 0_1 ¢1 oke == u‘.l u.ul 3
- EH | [EH | LE ; E| CE
b b £ b Broek Brook 7| Brea by b b Bres Bresk 7| Bresk
@ @ ® @ @
3 =3
M - B M :
2
2 ® @ ® ®
=
[
T
[ ii i}
>
]
L B I
[ '
D ﬁ‘o mw%@
A or o
(® Factory installed. Pigtail ieads exit load end only. @ Non-pad lockable handle block cannot be mounted @ May be mounted in or on left or right pole - not both.
@ Occupies internal and cover spaces. simuitaneously with either key interlock, padiockable ® Also includes low energy shunt trip.

handle hasp or sliding bar interlock.
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Allowable Accessory Combinations, Continued

Four Pole Breaker

Left Center
® O]
_03. F.
= a1l
f— b r
S Brest
g
€ — T = T—=—
R - ]| | ]| &) o
bl b b Brest Broe 2| Bres @

over Mounted

® May be mounted on left or right pole - not both.
@ Also includes low energy shunt trip.

© Occupies internal and cover spaces.
@ Non-padlockable handle block cannot be mounted
simultaneously with either key interlock, padlockable .
handle hasp or sliding bar interlock. \

July, 1988
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Selection and Ordering Information
When ordering an F-frame circuit breaker or
molded case switch, use the catalog num-
bers given in Tables 5-1 through 5-8. Inter-
rupting ratings can be found in Table 1-1.
List any accessories or modifications
required together with the applicable cata-
log number. Handle mechanisms are suita-
ble for use with all Series C F-frame circuit
breakers. REFER TO WESTINGHOUSE FOR
AVAILABILITY OF ALL CIRCUIT BREAKERS,
MOLDED CASE SWITCHES, ACCESSORIES,
AND MODIFICATIONS.

Circuit Breaker Selection

Circuit breaker catalog numbers are identi-
fied in Tables 5-1, 5-2, 5-3, 5-4, and 5-5. Cir-
cuit breakers ordered using these catalog
numbers include standard load terminals
only.

Add suffix V to catalog number to order cir-
cuit breakers calibrated to 50°C ambient (not
UL listed). Same price as standard 40°C
breakers.

4-pole circuit breakers have neutral poles
unprotected as standard. For 100% pro-
tected neutral poles, add suffix E to catalog
number. For 50% protected neutral poles,
add suffix EH to catalog number.

Add suffix L to catalog number to order cir-
cuit breakers with standard line and load
terminals.

List Prices: See Price List 29-020. Discount
Symbol CB-2.

FrameiBook
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Series C Molded Case Circuit Breakers, F-Frame
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Ordering Information Examples
Customer requirement 1:

One molded case circuit breaker per UL489;
3-pole, 600 Vac, 100A with 65 kA interrupt-
ing rating at 480 Vac with load end termi-
nals only. A factory installed 1A/1B auxiliary
switch is required in the left pole, with pig-
tail leads exiting the right side of the circuit
breaker, and a 120 Vac shunt trip with a ter-
minal block in the right pole.

Order as follows:

Qty 1 Circuit Breaker HFD3100, with fagtory
installed auxiliary switch A1X1LC and shunt
trip SNT1RTO8.

When ordering an accessory thatjis for
installation by the customémpuse the field
installation kit catalog number.

Customer requirement 2

240 Vac handle reset undervoltage release
mechanism with 18¢ifReh pigtail leads for
field installation in the Teft,mounting cavity
of an FW 3-pale circait breaker.

Order asffollows"

Qty 1 Undervaltage release mechanism
(handle reset) UVH1LP11K.

Catalog Number and Suffix Priority
When adding suffixes tosestablished catalog
numbers shown in Tables 5-1 through 5-5,
the followingfordes,should be maintained:
First prierityi\V4&=50°C Calibration
Second prierity:;,E# Protected Neutral Pole
(4-pole circuit breaker only)
Third Priority: U'- Standard line and load
tetminals
Examples
1. FD3100VL: Catalog number for 50°C
FD3100 calibrated circuit
breaker with standard line
and load terminals supplied
2. HFW4160JE: Catalog number for
HFW4160J (adjustable ther-
mal, adjustable magnetic)
circuit breaker with pro-
tected neutral pole

Table 5-1. Type EHD and FDB Thermal-MagneticiCircuit Breaker Catalog Numbers

Continuous Type EHD | Type FOB
Ampere 1-Pole 2-Pole 3-Pole ‘ 2-Pole 3-Pole 4-Pole
Rating 277 Vac 480 vac 480 Vac 600 Vac 600 Vac 600 Vac
at 40°C 125 Vdc 250(Vdc 250 Vdc
1008 EHD1010 EHD2010 EHD3010 FDB2010 FDB3010 FDB4010
15 EHD1015® EHD2015 EHD3015 FDB2015 FDB3015 FDB4015
20 EHD1020@ EHDZ020 EHD3020 FDB2020 FDB3020 FDB4020
25 | EHD1028 gfD2025 EHD3025 \ FDB2025 FDB3025 FDB4025
30 EHD1030 EHD2030 EHD3030 FDB2030 FDB3030 FDBA4030
35 EHDA035 END2035 EHD3035 FDB2035 FDB3035 FDB4035
40 EHD1040 EHD2040 EHD3040 \ FDB2040 FDB3040 FDB4040
45 EAD1045 EHD2045 EHD3045 | FDB2045 FDB3045 FDBA4045
50 EHD1050 EHD2050 EHD3050 \ FDB2050 FDB3050 FDB4050
60 | EHD1060 EHD2060 EHD3060 FDB2060 FDB3060 FDB4060
70 EHD1070 EHD2070 EHD3070 FDB2070 FDB3070 FDB4070
80 EHD1080 EHD2080 EHD3080 FDB2080 FDB3080 FDB4080
90 EHD1090 EHD2090 EHD3090 FDB2090 FDB3090 FDB4090
100 \ EHD1100 EHD2100 EHD3100 FDB2100 FDB3100 FDB4100
110 . FDB2110 FDB3110 FDB4110
125 ‘ FDB2125 FDB3125 FDBA4125
150 i | FDB2150 FDB3150 FDB4150

@ Not Uk, listed:
@ UL listedfor, SWD applications, see NEC Article 240-83(d).
® 5 KA max.

July, 1988
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Table 5-2. Type FD, HFD, FDC Thermal-Magnetic Circuit Breaker Catalog Numbers

Continuous | Type FD Type HFD Type FDC
ﬁmPe'e 1-Pole 2-Pole 3-Pole 4-Pole 1-Pole 2-Pole 3-Pole 4-Pole 1-Pole 2-Polg 3-Pole 4-Pole
328‘% 277 Vac 600 Vac 600 Vac 600 Vac 277 Vac 600 Vac 600 Vac 600 Vac 277 Vac 600 Vacg 600 Vac 600 Vac
a 125 Vdc 250 Vdc 125 Vdc 250 Vdc | 125 vdc 250 Vde
1000 FD1010® ........  verreeer e T S,
15 FD1015® FD2015 FD3015  FD4015 HFD1015® HFD2015 HFD3015  HFD4015 | ....... EDC2015, FDC3015 FDC4015
20 FD1020® FD2020 FD3020  FD4020 HFD1020® HFD2020 HFD3020  HFD4020 | ....... FDC2020 FDC3020 FDC4020
25 FD1025 FD2025 FD3025 FD4025 HFD1025  HFD2025 HFD3025 HFD4025 | ....... FDC2025 FDC3025 FDC4025
30 FD1030  FD2030  FD3030  FD4030 HFD1030  HFD2030 HFD3030  HFD4030 | ....... FDC2030 FDC3030 FDC4030
35 FD1035 FD2035 FD3035 FD4035 HFD1035  HFD2035 HFD3035 HFD4035 | .....% FDC2035 FDC3035 FDC4035
40 FD1040  FD2040  FD3040  FD4040 HFD1040  HFD2040 HFD3040  HFD4040 FDC2040 FDC3040 FDC4040
45 FD1045 FD2045 FD3045  FD4045 HFD1045 HFD2045 HFD3045 HFD4045 | ... FDC2045 FDC3045 FDC4045
50 FD1050 FD2050 FD3050  FD4050 HFD1050  HFD2050 HFD3050  HFD4050 ... FDC2050 FDC3050 FDC4050
60 FD1060 FD2060 FD3060  FD4060 HFD1060  HFD2060 HFD3060  HFD4060 FDC2060 FDC3060 FDC4060
70 FD1070 FD2070 FD3070  FD4070 HFD1070  HFD2070 HFD3070  HFD4070 FDC2070 FDC3070 FDC4070
80 FD1080 FD2080 FD3080  FD4080 HFD1080  HFD2080 HFD3080  HFD4080 FDC2080 FDC3080 FDC4080
90 FD1090  FD2090  FD3090  FD4090 HFD1090  HFD2090 HFD3090  HFD4030 FDC2090 FDC3090 FDC4090
100 FD1100  FD2100 FD3100  FD4100 HFD1100  HFD2100 HFD3100  HFD4400 FDC2100 FDC3100 FDC4100
110 FD1110  FD2110  FD3110  FD4110 HFD1110  HFD2110  HFD3110  HFDA1100 My ...... FDC2110 FDC3110 FDC4110
125 |FD1125  FD2125  FD3125  FD4125 HFD1125  HFD2125 HFD3125 AHFD4125 Jl....... FDC2125 FDC3125 FDC4125
150 |FD1150  FD2150  FD3150  FD4150 HFD1150  HFD2150 HFD3150 CHER4150w4" | ....... FDC2150 FDC3150 FDC4150
Table 5-3. Type FW, HFW Fixed Thermal,
Non-Adjustable Magnetic Single Pole
Circuit Breaker Catalog Numbers®
Continuous \ Type FW Type HFW
Q;‘inge 240 Vac 240 Vac
At a0 125 Vdc 125 Vdc
1000 FW1010 | ........
16 FW1016 HFW1016
20 FW1020 HFW1020
25 FW1025 HFW1025
32 FW1032 HFW1032
40 FW1040 HFW1040
50 FW1050 HFW1050
63 FW1063 HFW1063
80 FW1080 HFW1080
100 FW1100 HFW1100
110 FW1110 HFW1110
125 FW1125 HFW1125
160 | FW1160 HFW 1160
Table 5-4. Type FW, HFW, FWC Adjustable Thermal, Nen-Adjustable Magnetic Circuit Breaker Catalog Numbers®
Maximum \ Thermal Type FW Type HFW Type FWC
E\O““““O“S QdJUS‘mem 2-Pole®  3-Role 4-Pole 2-Pole® 3-Pole 4-Pole 2-Pole® 3-Pole 4-Pole
R"t‘Pefe ‘ ange 660 Vac  660Vac 660 Vac 660 Vac 660 Vac 660 Vac 660 Vac 660 Vac 660 Vac
ating ‘ 250 Vdc 250 Vdc 250 Vdc
at 40°C !
50 ] 50-40 FW2050 | FW3050  FW4050 HFW2050  HFW3050 HFWA4050 FWC2050 FWC3050  FWC4050
63 63-50 FW2063 FW3063 FW4063 HFW2063  HFW3063  HFWA4063 FWC2063 FWC3063  FWC4063
80 80-63 FW2080my, FW3080  FWA4080 HFW2080  HFW3080  HFWA4080 FWC2080 FWC3080  FWC4080
100 100-80 FW2100 4 EW3100  FW4100 HFW2100  HFW3100  HFW4100 FWC2100 FWC3100 FWC4100
125 125-100 FW21254 FW3125  FW4125 HFW2125  HFW3125  HFW4125 FWC2125 FWC3125  FWC4125
160 \ 160-125 EW2160. _FW3160 FW4160 | HFW2160  HFW3160  HFW4160 FWC2160 FWC3160 FWC4160
Table 5-5. Type FW, HFW,FWC Adjustable Thermal, Adjustable Magnetic Circuit Breaker Catalog Numbers®
Maximum Thermal \ Typé FW Type HFW ] Type FWC
20““““0"5 leus‘me”‘ 2:Pole®  3-Pole 4-Pole 2-Pole® 3-Pole 4-Pole 2-Pole® 3-Pole 4-Pole
R'"Pere ange | 660 Vac  660Vac 660 Vac 660 Vac 660 Vac 660 Vac 660 Vac 660 Vac 660 Vac
ating | 250 Vdc 250 Vdc 250 Vdc
at 40°C |
50 50-40 | FW2050J FW3050J FW4050J HFW2050) HFW3050J HFW4050J FWC2050J FWC3050J FWC4050J
63 63:50 | FW2063J FW3063J) FW4063J HFW2063J HFW3063J HFWA4063J FWC2063J FWC3063J FWC4063J
80 80-63 FW2080J FW3080J FW4080J HFW2080J HFW3080J HFWA4080J FWC2080J FWC3080J FWC4080J
100 100-80 . FW2100J FW3100J FW4100J HFW2100J HFW3100J HFW4100J FWC2100J FWC3100J FWC4100J
125 125-100 FW2125) FW3125) FW4125J HFW2125) HFW3125) HFW4125J FWC2125J FWC3125J FWC4125J
160 ‘ 160-125 FW2160J FW3160J FW4160J HFW2160J HFW3160J HFW4160J | FWC2160) FWC3160J FWC4160J

® Not UL listed.
@ 2-pole gircuit breakers supplied in 3-pole frame.
® 5 KA max.“interrupting rating only.

@ W modeligircuit breakers not UL listed.
® Ullistedyfor, SWD applications. See NEC Article 240-83(d).
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Molded Case Switch Selection

Molded case switch catalog numbers are
identified in Tables 5-6, 5-7, and 5-8. For UL
listed, series tested circuit breaker-molded
case switch and fuse-molded case switch
application data, refer to Westinghouse.
Molded case switches ordered using these
catalog numbers include standard load ter-
minals only.

Table 5-6. Type EHD High Magnetic (K)
Molded Case Switch Catalog Numbers®

Continuous 1-Pole 2-Pole 3-Pole
Q::ﬁge 277 Vac 480 Vac 480 Vac
at 40°C 125 Vdc 250 Vdc

Type EHD (K)
100 EHD1100K EHD2100K EHD3100K

Table 5-7. Type FD High Magnetic (K)
Molded Case Switch Catalog Numbers®

Contin- | 1-Pole 2-Pole 3-Pole 4-Pole
:"”S 277Vac  600Vac 600 Vac 600 Vac
MPere | 126 vdc 250 Vdc
Rating
at 40°C
Type FD (K)
100 FD1100K  FD2100K FD3100K  FD4100K
FD1150K  FD2150K FD3150K  FD4150K

150

Table 5-8. Molded Case Switch High
Magnetic Trip Setting

Frame Rating Trip Tolerance
Setting (Amps) (Percent)

EHD/FD | 100 ‘ 700 r +20

FD 150 800 +20

Table 5-9. Type HFDDC 500 Volt Dc Breaker
Catalog Numbers®

Continuous 3 Pole
Ampere
Rating
at 40°C
15 HFDDC3015L
20 HEDDC3020k:
25 HFDDE3025L
30 HEDDC3080L
35 HFDDC3035L
40 HFDDC3040L
a5 HFDDC3045L
50 HFDDC3050L
60 HFDDC3060L
70 HFDDC3070L
80 HFDDC3080L
90 HFDDC3090L
100 HFDDC3100L
110 HFDDC3110L
125 HFDDC3125L
150 | HFDDC3150L

July, 1988
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Accessories

Accessory catalog or style numbers are
identified on pages 23 through 29. All
mounting hardware is supplied unless oth-
erwise noted.

Termination Accessories

Line and Load Terminals

F-frame circuit breakers and molded case
switches have load terminals only as stan-
dard equipment. When standard line-end
terminals (same as standard load-end termi-
nals) are required, add suffix L to the circuit
breaker catalog number. When nonstandard
or optional line and/or load terminals aré
required, order by style number (no charge
when ordered with circuit breaker). Specify.
if factory installation required.

Max. Terminal Wire | AWG Metric Style Numbers
Breaker Body Type Wire Wire

Amps Material Range Range mm? Efﬁ?&gf 3
Standard Pressure Type Terminals.

20(EHD) Steel Cu/Al #14-#10 | 25-4 | 624B100G14
100 Steel Cu/Al #14-1/0 - 25-50 | 624B100G02
160@ Aluminum Cu/Al #4-4/0 | 25-95 624B100G17
Optional Cu/Al Pressure Jierminals

50 Aldgminum Cu/Al 14-#4 [25-16 J 624B100G10
100 Alumigum Cu/Al #4-4/0 ' 25-95 624B100G17
100 Aluminum Cu/Al #14-1/0 2.5-50 624B100G19
160@Q® Stainless'Steel Cu #4-4/0 \ 25-95 624B100G18
Keeper,Nut Terminal Shield

Keeper nuts arejavailable in English and
metriesthread,sizes in packages of 12.

Thread Type | Thread Size Catalog Number
| | Package of 12

English 10-32 KPR1A

Metric M-5 KPR1AM

Interphase Barrier

Catalog Number (Package of 2 barriers):
IPB1

The interphase barrier is available for
extended insulation between circuit breaker
poles. Specify quantity when ordering.

Shorting Straps

Catalog Number: SS150

(Package of 2 straps)

These shorting straps are used to series
connect poles of type HFDDC 500 volt Dc
breakers.

@ For non-domestic molded case switch applications, use
EHD(K) or FD(K) versions. No FW(K) versions available.

@ UL listed through 150A only.

@ UL listed for copper wire only.

® Includes line and load Cu/Al terminals

The terminal shield is available for line ter-
minal areas in 1-, 2-, 3- and 4-pole circuit
breakers. Special terminal shields are also
available for use when an electrical (sole-
noid) operator is mounted on the circuit
breaker. The standard style number by pole
for each terminal shield (shown in table
below) is for a package of 10 and is priced
per each package. Special terminal shields
are packaged individually.

Number
of Poles

Style Numbers

Standard
(Package of 10)

625B229G06
625B229G07
625B229G08
625B229G09

Special

4210B95G01
4210B95G02

lbwn—

Terminal End Cover

The terminal end cover is available for 3-
pole circuit breakers only. Two conductor
opening sizes are available. Specify quantity
(one per circuit breaker) when ordering.

Conductor Opening Catalog
Diameter (Inches) Number
0.25 (6.35 mm) TEC1
0.41(10.41 mm)

TEC2
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Panelboard Connecting Straps

The panelboard connecting straps are avail-
able in two sizes to meet the needs of most
standard panelboard applications. The
panelboard connecting straps are listed by
panelboard bus spacing. Style numbers for
special mounting brackets for CDP panel-
board installations are also included.

Plug-In Adapter

Plug-in adapters are available for 2-, 3-, and
4-pole circuit breaker configurations. One
plug-in adapter is used for each terminal
end (line or load); specify quantity when
ordering. A one-piece steel mounting plate
is available at no charge when ordered with
line and load plug-in adapters (field installa-
tion only).

2:zcing Esz:n_ Pole Connector Type Continuous \ Style Numbers
{Inches) Current Center Outside gu;rent 2-Pole 3-Pole 4-Pole
Rating Style Style Aa ng
(Amperes) Number Number (Amperes) %
100 507C036G13 | 507C036G15 | 179C968G03
5:3/4 Inch Deep Box, 600 Vac Max 150/160 507C036G14 | 507C036G16 | 179C968G04
2% 50 673B142G02 673B142G09
2% 100 6738142G02 673B142G10  Mounting 176C511HO1 | 507C047HO1 | @
2% 150 673B142G04 673B142G03  Plate
3% 50 1253C72G01 1253C72G02 © Refer to Westinghouse for availability.
31 100 1253C73G03 1253C73G04
37 150 1253C73G01 1253C73G02
Mounting Bracket
Style Numbers
2-Pole | 3-Pole
624B600H02 | 624B600H01
p— E {
Rear Connecting Studs _ . 8 ’1
Each rear connecting stud assembly con- Mounting Panel
sists of one stud and one tube. Select alter- == i N :}—m—n
nate long and short stud assemblies for UHgd |t A T
circuit breakers with more than one pole to  Breaker Mounting P
R . F" Thread
maintain proper clearances between poles. Surface
One assembly is required for line-end and M:-- o
one for load-end of each pole. Tubes must =L
be ordered separately. Connecting studs are — L~
available only with English thread sizes. ,%il-—l\-le——c
% N
Stud | Stud | Panel Thickness | Tube Length ‘ Tube | Dimensions
Ampere Style . (inches) ; (Inches) Style . (Inches)
Rating ! Number ‘ A ‘ B ‘ c ‘ Number D € £
For 15A to 100A Circuit Breakers
100A Short | 451D874G01 1 16 . 32B9446H20 | .... | |
100A Short 451D874G01 76 to 19186 1% R 32B9446H21 S 3%
100A Short 4510874G01 Y to % 11076 32B9446H22 S ‘
100A Short 451D874G01 Va to %16 2 ). | 32B9446H23 ...
5, -
100A Long 451D874G02 576 32B9446H24 ‘ Co 716 - 18
100A Long 451D874G02 a6 to 16 D . 3% 3289446H25 |
100A Long 451D874G02 Y8 to B . € 416 32B9446H26 0% i
100A Long } 451D874G02 Va to %14 J J 4% 32B9446H27 J J
For 110A to 160A Circuit Breakers
160A Short | 374D883G01 1 116 374D883H06 | ....
160A Short 374D883G01 16 to Phe 1% 374D883H07 ‘ Ry
160A Short 374D883G01 Yo %4 116 374D883H08 | .... “
160A Short 374D883G01 Vs to)%s 2 e 374D883HO9 ...
e -
160A Long 374D883G02 | 1 36 374D883H10 ‘ 1 /16 - 14
160A Long 374D883G02 1 Vs to '%e 3% 374D883H11 |, |
160A Long 374D883G02 ¥ to 98 e | 46 374D883H12
160A tong | 374D883G02 Va to %1s [ e ’ 4% | 374D883H13 |
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Series C Molded Case Circuit Breakers, F-Frame
Section 5 - Selection and Ordering Thformation

Number of i Mounting ! Connection Type and Location
Contacts Location U T T 15 LT . .
Make and {Pole) 18-inch Pigtail Leads Terminal Flelq\lnstallanon
Block Kits®
Break} ——— —— _ - - it PR —
Same Rear@ Opposite Same Pigtail Terminal
Side Side Side Leads Block
Catalog Number: Catalog Numbers
1 ‘ Left@ | A1LILA A1LILB A1LILC AILILT " AILILPK A1LILTK
i Right A1L1IRA A1L1RB A1LIRC ATLIRT A1L1RPK ! AIL1RTK
i ‘ B
2 Left® A2L1LA A2L1LB ... A2LILT ‘ A2L1LPK A2L1LTK
Right A2L1RA A2L1RB ... i A2L1RT ‘ A2L1RPK . A2L1IRTK
1 (Make | Single AILICAG !
Only) Pole L -
Auxiliary Switch
Number of Mounting Connection Type and Location
Contacts Location 18-inch Pigtail Leads Terminal Field Installation
aandb (Pole) Block Kits®
Same Rear® Opposite Same Rigtail Terminal
Side Side Side _ |Ceads Block
Catalog Numbers Catalog,Numbers
1 Left® A1X1LA A1X1LB A1X1LC L ATXILT A1LX1PK ATXILTK
E1IX1LA® E1XI1LB® EIX1Co  |{...... £F.. S |
Right or A1X1RA A1X1RB A1X1RC A1X1RT A1X1PK A1X1RTK
Neutral E1X1RA® E1X1RB® E1X1RC® | ...... e e
2 Left® A2X1LA A2X1LB ... A2X14T A2X1PK A2X1LTK
E2X1LA® E2x1tB®@ ... oA A e
Right or A2X1RA A2X1RB ..., A2XIRT A2X1PK A2X1RTK
Neutral E2X1RA® E2X1RB®  ...... AN A
Auxiliary Switch and Alarm (Signal)/Lockout SwitchiCombjination
Mounting Connection Type and Location >
L°°|a"°” 18-inch Pigtail Leads Terminal Field Installation
(Pole) B B _ |Block Kits®
Same Rear® Same Pigtail Terminal
Side 7| Side Leads Block
Catalog Numbers ) . Catalog Numbers
Left AALILA AALILB AALILT UAALILPK  TaaliTk
Right AALTRA AAL1TRB AAL1RT AAL1RPK ! AALIRTK
Shunt Trip Voltage Connection Type and Location
Select shunt trip catalog number fonthe F:é'g?e _ 18-inch Pigtail Leads Terminal Field Installation
voltage within the indicated voltage range. 50/60 H‘Z‘) Block Kits®
Shunt trip coils are designed to be applied Same Rear® Opposite Same Pigtail Terminal
at specific ac or dc voltages within ‘the*volt- Side Side Side Leads Block
age range shown. Specific application volt- Catalog Numbers Catalog Numbers
ages and electrical ratings arefshown in Left Pole Mounting
Table 4-3. Electricalgatings,arefalso shown 9- 24 Vac or Vdc SNTILAO3 ~ SNT1LBO3  SNTILCO3 SNTILTO3 SNTILPO3K SNT1LTO3K
on applicable circuit breakeriaccessory 48-127 Vac or Vdc® SNT1LAO8 SNT1LBO8 SNT1LCO8 SNT1LTO08 SNT1LPO8K SNT1LTO8K
nameplates 208-380 Vac SNT1LA12 SNTILB12 SNT1LC12 SNTILT12 SNTILP12K SNT1LT12K
' 415-600 Vac or SNTILA18 SNT1LB18 SNT1LC18 SNTILT18 SNT1LP18K SNT1LT18K
220-250 Vdc
Right® or Neutral Pole Mounting
9- 24 Vac or Vdc SNT1RA03 SNT1RBO3 SNT1RCO3 SNT1RTO3 SNT1RPO3K SNT1RTO3K
48-127 Vac or Vdc® SNT1RA08 SNT1RB08 SNT1RC08 SNT1RTO08 SNT1RPO8K SNT1RTO8K
208-380 Vac SNT1RA12 SNT1RB12 SNT1RC12 SNT1RT12 SNT1RP12K SNT1RT12K
415-600 Vac or SNT1RA18 SNT1RB18 SNT1RC18 SNT1RT18 SNT1RP18K SNTIRT18K
220-250 Vac
Low Energy Shunt Trip® @ Not listed with Underwriters Laboratories, Inc. for field
Mgunting Connection Type and Location installation. .
Positions N — N . . @ Standard mounting location.
24 Vde 18-inch Pigtail Leads Terminal Field Installation @ Leads exit load end of circuit breaker. Factory installa-
Block Kits® tion only.
Same Rear® Opposite Same Pigtail Terminal @ Standard pigtail lead exit location.
Side Side Side Leads Block ® 120 Vac marked suitable for ground fault protection
devices.
Catalog Numbers Catalog Numbers ® Cutoff provisions required in control circuit.
Left Pole® LSTILA LSTILB LSTILC LSTILT LSTILPK LSTILTK ® 125 volt (Max.), 50/60 HZ switch for use in electronic cir-
Right Pole LST1RA LST1RB LSTIRC LSTIRT LSTIRPK LSTIRTK cuit of 100 micro-amp and 15 VDC minimum.
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Series C Molded Case Circuit Breakers, F-Frame

Section 5 — Selection and Orde

Undervoltage Release Mechanism

(Handle Reset)

Select handle reset undervoltage release
mechanism catalog number for the voltage
within the indicated voltage range. Under-
voltage release mechanism coils are

ring Information

designed to be applied at specific ac or dc
voltages within the voltage range shown.
Specific application voltages and electrical
ratings are shown in Table 4-4. Electrical
ratings are shown on applicable circuit
breaker accessory nameplates.

®

n“ﬁ%

Accessories for Vari-Depth Handle
Mechanism

Special Handles: Meet NEMA 4 require-
ments. These handlegiaresimilar to stan-
dard handles, exeeptithéy include an
internal neoprene gasketyPDue to gasketing
effect between handlefand housing, handle
will not indicate ateipped position when
used with circuitfreakers. Not UL listed.

Handle Kits: These kits are for use with
NEMA 4, 7"and 9 cast enclosures. The kits
includeya special operating handle, mount-
ing'bolts” and an adapter bushing (bushing
may be purchased separately). Kits may be
used with standard mechanisms and shafts

Kit Style Number: 314C794G10

Kit Style Number: 314C794G09

Type MC Motor Control Handle Mechanism
For use with NEMA 1 Enclosure

For use with NEMA 12 Enclosure

Type SM Safety Handle Mechanism
Right Hand Mounting, Enclosure Cover
Hinged on Left: Cat. No. SM150R

Left Hand Mounting, Enclosure Cover
Hinged on Right: Cat. No. SM150L

For Door Hardware, see page 29

Enclosure Cover Hinged on Right (Drilling

Voltage Connection Type and Location
Ra“”z‘g B 18-inch Pigtail Leads Terminal Field Installation
tac Freq = Block Kits®
50/60 Hz) o s P I T I
Same Rear® pposite ame igtai ermina Standard Finish:
Side Side Side Leads Block
Style Ntimber: 504C323G04
Catalog Numbers Catalog Numbers
Left Pole Mounting
9- 12 Vac UVH1LA02 UVH1LB02 UVH1LCO02 UVH1LTO02 | UVHILPOZK ! UVH1LTO02K
24 Vac UVH1LAO03 UVH1LBO03 UVH1LCO03 UVH1ILTO03 UVH1LPO3K ! UVHILTO3K
48- 60 Vac UVH1LAO5 UVH1LB05 UVH1LCO05 UVH1LTO05 UVH1LPO5K UVH1LTO5K
110-127 Vac UVH1LAO8 UVH1LBO08 UVH1LCO08 UVH1LTO08 UVH1LPO8K UVH1LTO8K
208-240 Vac UVH1LA11 UVH1LB11 UVH1LC11 UVHILT11 UVH1LP11K UVH1RT11K
380-480 Vac UVH1LA15 UVH1LB15 UVH1LC15 UVHILT15 UVH1LP15K UVHILT15K
525-600 Vac UVH1LA18 UVH1LB18 UVH1LC18 UVHILT18 UVH1LP18K UVH1LT18K . .
: as required. Not UL listed.
12 Vdc UVH1LA20 UVH1LB20 UVH1LC20 UVH1LT20 UVH1LP20K WVH1LT20K
24 Vdc UVHILA21 UVHILB21 UVHILC21 UVHILT21 UVH1LP21K UVHTET2iKN For NEMA 4, 9 Enclosure
48- 60 Vdc UVH1LA23 UVH1LB23 UVH1LC23 UVH1LT23 UVH1LP23K UVH1LT23K
125 Vdc UVH1LA26 UVH1LB26 UVH1LC26 UVH1LT26 UVH1LP26K UVHTLET26K
220-250 Vdc UVH1LA28 UVH1LB28 UVH1LC28 UVH1LT28 UVH1LP28K UMH1LT28K
For NEMA 7 Enclosure
Right Pole Mounting®
9- 12 Vac UVH1RAO02 UVH1RB02 UVH1RC02 UVH1RTO02 UVH1RPO2K WVH1RTO2K
24 Vac UVH1RAO03 UVH1RBO03 UVH1RCO03 | UVHIRTO3 UVH1RPO3K UVH1RTO3K . )
48- 60 Vac UVH1RA05 UVH1RB05 UVH1RC05 i UVHIRTO05 UVH1RPO5K UVH1RTO05K Adapter BUShlng 0n|Y-
110-127 Vac UVH1RA08 UVH1RB08 UVH1RCO8 UVH1RT08 OVH1RPOSK uvHirTosk  Style Number: 314C794G04
208-240 Vac UVH1RA11 UVH1RB11 UVH1RC1N UVH1RT11 UVHIRP11K UVH1RT11K
380-480 Vac UVH1RA15 UVH1RB15 UVH1RC15 UVH1RT15 UVHIRP15K UVH1RT 15K
525-600 Vac UVH1RA18 UVH1RB18 UVH1RC18 UVH1RT18 UVH1RP18K UVH1RT 18K
12 Vdc UVH1RA20 UVH1RB20 UVH1RC20 UVH1RT20 UVHIRP20K UVH1RT20K Catal Number SMCU150FD
24 Vdc UVH1RA21 UVH1RB21 UVH1RC21 UVH1RT21 UVHTRP21K UVH1RT21K 09 € 5
48- 60 Vdc UVH1RA23 UVH1RB23 UVH1RC23 UVH1RT23 UVH 1RP23K UVH1RT23K
125 Vdc UVH1RA26 UVH1RB26 UVH1RC26 UVH1RT26 UVH1RP26K UVH1RT26K
220-250 Vdc UVH1RA28 UVHIRB28  UVHIRC28 UVHIRT28 UVHIRP28K UvkirTek  Catalog Number CMCU150FD
Handle Operating Accessories
Electrical {Solenoid) Operator RotaryjHandle Mechanism
Description Catalog
Operating Frequency ‘ Catalog Numbers \ Number
Voltage Terminal 18-Inch Rotary handle mechanism standard grey
Block Pigtail Lead, handie: RHM1G
Rotary‘handle mechanism optional red
...... EOP1P N . .
24 \ 50/60 Hz OPIPO3™ | fdle with yellow label: RHM1R Slide Plate Handle Mechanism
120 or EOP1TO7 EOP1PO7 : . . .
240 ‘ DC EOPIT11 EOP1P11 Early-make electrical interlock kit (2a-2b): RHM1EK
€ylinder lock kit: RHM1CLK
#Standard grey remote mounted handle Plan Reference: 657D074)
. R extension shaft kit: RHM1EGK Vertical M .
Vari-Depth Handle Mechanism Optional red remote mounted handle ertical Mounting,
(withyellow label) extension shaft kit: RHM1ERK  Padlocks in OFF Position

W/O Lock off With lock off

Mechanisms ®® D@ Handle® Shaft®

Standard - (NoW\| Special - (With | NEMA 1, 3R, 12 | Standard Long

Internal Lockeff) hinternal Lockoff) | (With Hardware)

Style Style Style Style Panel Style Panel
Number Number Number Number Depth Number Depth
373D958G22 373D958G23 504C323G03 47A4446G36 5-10% 47A4446G37 10'2-14

® Najlisted with Underwriters Laboratories, Inc. for field
installation.

@ Standard mounting location.

@ When circuit breaker is used with plug-in kits or rear
connected studs, special mounting hardware is
required. Refer to Westinghouse.

® Includes hardware.

® Outline and drilling plan reference - drawing 653D270.
® Standard pigtail lead exit location.

@ UL listed for field installation under E64983.

Style No. 314C386G03

Padlocks in ON or OFF Position
Style Number 314C386G10

Horizontal Mounting,
Padlocks in ““OFF"' Position
Style Number 314C386G06

NEMA 3, 4, 5 Outdoor or Hazardous Loca-
tion Handle Mechanisms
(Drilling Plan Reference 48A3656)

Padlocks in OFF Position
Style Number 48A3656G03

Padlocks in ON or OFF Position
Style Number 48A3656G04
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Series C Molded Case Circuit Breakers, F-Frame
Section 5 — Selection and Ordering TAformation

Type AMT Vari-Depth, Vari-Width Flange Mounted Handle Mechanism

For Type EHD, FDB, FD, HFD, FDC, FW, HFW and FWC Molded Case Breakers

3

Assembled Type AMT for Above Handle
Mounting (Breaker Not Included)

Catalog Numbers®@

Type AMT Component Parts
Backplate and Yoke Assembly

Below Handle Mtg.

Above)Handle Mtg.

Flange Mounted Pivot Mechanism

Above Handle Mtg.

BelowHandle Mtg.

Rod"Brace Assembly

Operating Handle

Complete ' Consists of and Shipped as Component Parts Listed Below
Assermbly Backplate and Qperating Rod and Fla;{aé Mounted '\ External
Yoke Assemblyf Brace Assembly® Pivot Mechanism : Operating

; Assembly® { Handle

Above Handle Mounting With Shert Red and Brace

AMTFBASV | AmTrs | AMTRB1 " AMTPM | amTOP

Above Handle Mounting With Long Rod and Brace

AMTFBALV LAMTES ‘ AMTRB2 | AMTPM AMTOP

Below Handle Mounting With Short Rod and Brace

AMTFBBSV ‘ AMTFB:-B i AMTRB1 ' AMTPM-B ‘ AMTOP

Below Handle Mounting With Long Rod and Brace

AMTFBBLV | AMTFB-B | AMTRB2 | AmMTPM-B | amTOP

Below Handle Fixed-WidthhWith Short Rod

AMTFBBSF | aMTFB-B I AMTR | AMTPM-F | amToP

Ordering Information

1.%Qsder a complete mechanism using
Complete Assembly catalog number.
Mechanism will be shipped as individual
components shown above and listed
below.

July, 1988

2. Order spacer kits or door hardware

adapter as required.

3. Individual component parts may be

ordered by Catalog Number.

Accessories for Type AMT Mechanisms

Spacer Kit to Vary Width (Not for use with
fixed mechafisms)

Cat. NumberypAMTSK1

This spacenkit isgfor up to 1-inch variation
and coasists‘of multiples of thin spacers to
be used asisequired. A maximum of two kits
per installation may be used. Hardware is
notsupplied because of dimensional varia
tionsiiise standard VYa-inch x 20 bolts.

Fixed Width Pivot Mechanism
Cat. No. AMTPM-F®

Enclosure Depth Dimensions in Inches for
Operating Rod and Brace Assembly

Short Rod | Long Rod

Cat. No. AMTRB1® | cat. No. AMTRB2®@
Min.® Max. : Min. Max.

672 14 w1

@ Width spacer kitnot included.

® UL listed per E64983.

® Width spacer kits cannot be used with short rod at min-
imum enclosure depth.
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Series C Molded Case Circuit Breakers, F-Frame
Section 5 — Selection and Ordering Information

Lock and Interlock Accessories

Nonlockable Handle Block
Catalog Number: LKD1

One per circuit breaker.

Padlockable Handle Lock Hasp
Catalog Numbers

2, 3, 4 pole breakers: PLK1

1 pole breakers®: PHL1

The padlockable handle lock can be
mounted on either side of the operating
handle®. One per circuit breaker: field
installation only.

Cylinder Lock

The cylinder lock is factory installed in the
circuit breaker cover. Internal accessories
cannot be installed in the same pole as the
cylinder lock.

Number Mounting Location

of Poles Left [ Right [ Neutral
Catalog Numbers

2 CLKIR | .....

3 : CLK1L CLKIR | .....

a I cLkic CLKIR CLKIN

Miscellaneous Accessories

Base Mounting Hardware

Base mounting hardware is supplied at no

charge when ordered with a circuit breaker
or molded case switch. When ordering sep-
arately, refer to price list.

English Thread

No. of | Description Type of Style
Poles Mounting Numbers
1 .164-32 x 3.188 | Individual 624B375G01

inch Pan-Head
Steel Screws, Group (one set of | 624B375G02
Lockwashers, hardware for two
and Clamps circuit breakers)

2 .164-32 x 1.5 Individual 4218B80G01
inch Pan-Head
Steel Screws
: and
Lockwashers
3,4 Individual 4218B80G02

Metric Thread

No. of | Description Type of Style

Poles Mounting Numbers

1 M4 - 0.7 x Individual 4218B80G09
80mm Pan-
Head Steel Group (one_setof |4218880G10

Screws, Lock- | hardware for two
washers, and | circuit breakers)

Key Interlock Mounting Kit Clamps
Key interlock mounting kits are for field 2 M4 - 0.7 x Individual 4218B80G 11
installation only. Select mounting kit catalog gsmc:"si’af‘l'
eal eel

pumbers to match type of lock used. Key Screws and
interlocks are supplied by customer. Lockwashers

3,4 Ingividual 4218B80G 12
Lock Lock Bolt Projection in Kit
Manufacturer Type Withdrawn Position Cat. A

P No. | LFB Current Limiter Attachment

Superior B-4003-1 | 38 inch kyk1 | Circuit BreakemRating® Amps. Catalog
Kirk F ¥ inch Numbers
Square D SF None 15-70 LFB3070R
Federal Pioneer | VF 8 inch 80-160 LFB3150R
Castell KorQK | 3inch ¢ CTK1

Walking Beam Interlock
Catalog Number: WBL1

The walking beam interlock is available for
mounting between two adjacent circuit
breakers spaced 1/4 inch apart and having
the same pole configuration. Theitw o ‘Gircuit
breakers must be factory modified topaccept
the walking beam interlock assembly (suita-
ble for use with either 2-, 8-, ord-polegeir-
cuit breakers). With properly“modified
circuit breakers, the walking beamdinterlock
is suitable for field installation. Order circuit
breakers of the type and rating required
modified for field installationyof the walking
beam interlock.

@ Rdtings through 70A can be supplied with terminatls for
Cucable only (#14 - #2.) Order by description.

Earth Leakage Protection Module
Refetto Westinghouse for ratings and
availability.

Modifications

Special Calibration

Type of 1 - 24 Identical 24 or More

Calibration Units Identical Units

Thermal Add 10% to list No price addition
price of com-

Magnetic plete circuit No price addition
breaker

Frequency No price addition

Moisture-Fungus Treatment
Order by description, refer to price list.

Marine Applications

When listing Mark for marine applications
under UL489 is required, specify require-
ment when ordering. Nonaluminum termi-
nals must be used. Available on D model
circuit breakers only. No price addition
applies.

@ The one pole lock is a snap-on type.
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Door Hardware

Door hardware listed in this section may be
used with Types SM and AMT handle
mechanisms.

Three choices of door hardware and an aux-
iliary handle are offered to provide the best
latching scheme for individual needs. The
door hardware is designed with a provision
for padlocking, and a coin-proof slot that
requires the use of a tool to open the door,
for maximum security.

Select desired hardware below. Additional
latches can be ordered from accessories
section if desired.

Hardware
Iitem

Description and
Catalog Numbers

With sliding latches for smaller panels up
to approx. 30” high.

Catalog Numbers
Right Hand: DH1R
Left Hand: DH1L

With 2 roller latches for intermediate
panels up to approx. 40" high.

Catalog Numbers
Right Hand: DH2R
Left Hand: DH2L

With 3 roller latches for larger panels
approx. 40 and higher.

Catalog Numbers
Right Hand: DH3R
Left Hand: DH3L

Auxiliary handle for larger paneis

Catalog Numbers
Right Hand: BH4R
Left Hand: DH4L

Note:
Right hand enclosure ‘cover hinged on left,
Left hand enclosure cover hinged on right.
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Series C Molded Case Circuit Breakers, F-Frame
Section 5 — Selection and Ordering nformation

Accessories

Dress Nameplates: Required
to meet automotive specifica-
tions. Mounts from inside
enclosure and covers operat-
ing mechanism mounting
bolts, making mechanism non-
removable when enclosure
door is closed.

Style Number: 373D260G05

Electrical Interlock Kit:
Provides 1 N. C. and 1 N.
0. contacts (SPDT switch)
for use with auxiliary cir-
cuits. Mounts to end of
mechanism housing as
shown.

Style Number: 622B747G04

Auxiliary Latch Kits: Provide anyadditional
latch for use with appliéations where two
point latching may not be adequate.

Sliding Latch

Rolling Latch

For DoorHardware Using Sliding Latches
Rightjor Left Hand Mtg.: Style No.
656D669G01

For Door Hardware Using Roller Latches
Right Hand Mtg.: Style No. 370D801G04

Left Hand Mtg.: Style No. 370D802G04

Door Operated Interlock Defeater Kit for
Type SM Mechanisms: Required when door
hardware is not used, operates as door clo-
ses. Additional door securing means such
as screw latch, also required (to be supplied
by box manufacturer).

Style Number: 623B214G02

Three point interlock for use with mecha-

Door Hardware Kit
Cat. No. AMTDHA

This adapter kit is for use with door hard-
ware kits DH1R, DH2R, or DH3R for type SM
handle mechanisms to permit the use and
interlocking of right hand installation of the
type AMT handle mechanism (Below-the-
Handle or Above-the-Handle type).

Door Interlock Kit for Side Plate Handle
Mechanism

nisms where regular interlock is not
adequate.

Style Number 28A2656G08
(Drilling Plan Reference 208B624)
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Series C Molded Case Circuit Breakers, F-Frame
Section 6 — Dimensional Data

Dimensions in Inches and (Millimeters)

Not to be used for construction purposes unless approved.

Line End

R

Line/Load End

35) '688
17)
375
{10}
{ '—4'[;:_.‘

- ey

Front Cover Cutout

Line End

6 Holes For .164-32 (No. 8) x 1.500
(M4 x 0.7 x 40)

.688
{17}

Line/Load End

688
I a7)
;‘1‘000
l (25)
s

0 TS O o W

|
lél:g §Circuit Breaker Handle
594 594
= 35) P 15) ™
— ‘
|
H I
I
2.313 [
{59) } ;
2,906
I 74)
j i
b cCircuitBregker
' @ Handle
t
29 R 1324
©) Load i 45434)

188 (5mm) Dia. Hole fon
Access to Push-to-Trip

Line End

Line/Load End

Mounting Screws

Line End

359 Dis, 8 Holes

i i S
7 1hars [ 1ars |
"I 35) 1 35)

M,

Line/Load End

|

740 F;
119}

2.063
i62) le 206351
— 1.000 52)
(25) i 2,000
-1 i‘ (25)
= .
8 '—‘:D._4

4 Holes Accept
#8 Thread Cutting Screws

6Holes As\Shown
Accepti#8 Thread
Cutting Screws
3.5)

— 5.5 —
BEEE" R R ——
Circuit Breakér Handle Trayvel Distances
Circuit Dimension
Breaker A B C D E
Status
On 3.07 2.92 3.96 3.40 3.33
(78) (74) (101) (86) (85)
Tripped 2.65 257 4.06 2,99 2,98
(67) (65) (103) (76) (76) -f_ _r
Off 2.08 2.14 4.12 242 2.56 A 8 0O E
(53) (54) (105) (61) (65)
Reset 1.98 2.05 4.1 2.30 2.48 [«
(50) (52) (104) (58) (63)

(32

I
Accessory ‘
P
_EES—J» 6.000
p— (152 )
1.250 i_ ;

.500 {13) Wide Conductor
: /. With .219 (6) Dia. Hole
266  .625

) (16)

1.126

| (29)
‘—i—r‘ 3375

Trough For 86) '

2.375 500
(60} (13)

(81) °

3375
[+ 86

-« 3500

Aady
»! te— 750
ol

I =l
L 2938
(75}
3.188 |

{19}

.500 (13) Wide Conductor
With .219 (6) Dia. Hole
10-70 Amps and .250

(6) Dia. Hole 80-150 Amps.

89 ) i

Adjustable Thermal/Magnetic Buttons

Line En

_.218 Dia. Button
177 (6) (2 places)
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Series C Molded Case Circuit Breakers, F-Frame
Section 6 — Dimensional Data

Dimensions in Inches and (Millimeters)
Not to be used for construction purposes unless approved.

Front Connected Drilling Plan

LineEnd 2Pole 3 Pole 4 Pole
-750 50 1.375 750 750
(a7 b 19 e (90 @) [ oes 019 19)
1Ty AT can | 2
o
|+ - B
A " s
2.875 2.875 i 875
kS (73) L o I A T -
' \ L1 L
I 4.500 | 4.500 4,500 4.500
—l_ (114) —|'|~'~ — Ly i) I i Ly (52 ! - =t I Aoy
u ! J 1 | .
% - Lo ig e
= A bt L
Load End 54 32 Tap 2 Holes 164-32 Tap. 2 Holes .164-32 Tap. 4 Holes .164-32Tap. 6 Holes
07) M4 x .07) {(Ma x .07) (M4 x .07)

Rear Connected Drilling Plan
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Series C Molded Case Circuit Breakers, F-Frame
Section 7 — Guide Specifications

Typical Specifications For Series C
Molded Case Circuit Breakers

Electrical circuits shall be protected by
Series C Molded Case Circuit Breakers as
manufactured by Westinghouse Electric
Corporation.

Each pole of the circuit breakers shall pro-
vide complete circuit overcurrent protection
by having inverse time and instantaneous
tripping characteristics and, where applica-
ble, be current limiting.

The circuit breakers shall be operated by a
toggle type handle and shall have a quick-
make, quick-break over-center switching
mechanism that is mechanically trip free
from the handle so that the contacts cannot
be held closed against short circuit currents.
Tripping due to overload or short circuits
shall be clearly indicated by the position of
the handle. The ON and OFF positions shall
be clearly marked on the cover of the circuit
breaker along with the international sym-
bols | for ON and 0 for OFF on the handle
providing positive indication of the circuit
breaker contact position. Additionally, a
color-coded indication of the circuit breaker
contact position shall be provided: red for
ON, green for OFF, and white for tripped.
An easily accessible Push-to-Trip button for
mechanically exercising the trip unit shall
be provided on the cover of each circuit
breaker. All poles of a multi-pole circuit
breaker shall be so constructed as to ensure
simultaneous open, close, and trip
operations.

Circuit breakers shall be completely
enclosed in a high strength glass-polyester
case. Non-interchangeable trip circuit break-
ers shall be factory sealed; interchangeable
trip circuit breakers shall have the trip unit
sealed to prevent tampering. Ampere rat-
ings shall be clearly visible from the frontiof
the circuit breaker. Contacts shall be non-
welding silver alloy. Arc extinction mustbe
accomplished by means. of DE-ION® ‘arg
chutes, consisting of metal grids ‘mounted
in an insulating support.

The minimum interruptingiratings offthe cir-
cuit breakers shall be at leastiequal'to the
available short circuit current atthe line ter-
minals. Where applicable, circuit breakers
shall be UL listed for series tested
application.

Circuit breakers in frame sizes 100A through
600A shall be equipped with thermal-mag-
netic trip units. Circuit breakers in 1200A
and through 1600A frame sizes shall be
equipped with solid state trip units that are
insensitve to changes in ambient tempera-
ture within the normal operating tempera-
ture range of the circuit breaker. 400A,
600A, and 630A frame sizes shall be
designed to accept either thermal-magnetic
or solid state interchangeable trip units.

Circuit breakers shall be listed with Under-
writers Laboratories, Inc. under standard
UL489, conform to the applicable require-
ments of NEMA Standards Publication AB1-
1986, meet the appropriate classifications of
Federal Specifications W-C-375b, and/og
comply with the requirements of Interna-
tional Electrotechnical Commission Recom-
mendation, IEC 157-1.

Circuit breaker ratings and modifications
shall be indicated on the drawings:

Molded case circuit breakers shall, be of the
inverse time and instantang6us, tripitype as
provided by thermal-magneticiofisolid state
trip elements with either standard interrupt-
ing, high interruptifrg, or\current limiting
characteristics as{shown'in Section 1 of this
frame book. These“Gigcuit breakers shall be
listed per UL489.

Motor circuitdprotectors shall be of the
instantaneous (magnetic) only type, provid-
ing instantaneous short circuit protection by
means of a front'adjustable trip unit. Instan-
taneous-only circuit interrupters shall be
compenentarécognized per UL489.

Malded case switches shall be of the same
construction as the related listed circuit
breaker and equipped with a factory sealed,
nonadjustable, high instantaneous-only trip-
ping feature.

Molded case switches shall have no over-
load or low level fault protection provided
and shall be marked with a maximum with-
stand rating denoting the type and level of
upstream protection required. Molded case
switches shall be listed per UL1087.

Internally mounted accessories including
alarm (signal)/lockout switches, auxiliary
switches, shunt trips, undervoltage release

®

mechanisms and low energy shunt trips
shall be of the plug-in type and shall be
listed for field installation in circuit breakers
which are not factorygealed.

Electrical operatorgyfor circuit breakers of
the 400A frame size and below shall be of
the single solepoiditypewith maximum
5-cycle (80 ms) closingrcharacteristics. All
electrical operatars shall be cover mounted.
All electrical operators shall be listed for
field installation per UL489.

Electrical“eharacteristics of accessories shall
be“as,indicated on the drawings.

Circuit breakers in the 150A frame size shall
b€ supplied in 1-, 2-, 3-, and 4-pole models
asyspecified on the drawings. Circuit break-
ers in frame sizes 250A through 1600A shall
be supplied in 2-, 3-, or 4-pole models as
specified on the drawings.

Accessory wiring shall be brought out
through the side or rear of the circuit
breaker or be connected to a terminal block
mounted on the side of the circuit breaker
as specified. The ability to route accessory
wiring to the opposite side of the circuit
breaker through a trough in the base shall
be provided.

Circuit breakers shall be provided with uni-
formly designed nameplates to clearly indi-
cate the type, rating, listing/recognition/
certification marks, accessory details, and
other information defined in UL489.

All terminals shall comply with UL486A and
B and CSA 1165A Standards. Torque mark-
ings shall be provided per UL489.

Westinghouse Ele€tsic,Corporation
Distribution4and Control Business Unit
Electrical Camponents Division
Pittsburgh, Pennsylvania, U.S.A. 15220

Printed in U.S.A.

July, 1988
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Series C Molded Case Circuit Breakers,
Section 1 — Introduction

Series C Circuit Breakers

The new Series C line of molded case circuit breakers represents a
significant step forward in circuit protection technology. It incorpo-
rates, in frame ratings 150A to 2000A, interrupting capacities

as high as 100 kA at 480 Vac (200 kA at 240 Vac) in physical sizes
normally associated with standard interrupting rating breakers.
Series C circuit breakers, in most frame sizes, are physically and
electrically interchangeable with the industrial line of molded case
circuit breakers they replace.

There are two branches to the Series C line. The branch covering
domestic applications complies with applicable UL, NEMA, and
CSA standards, as well as being assigned interrupting ratings
under IEC 157-1 or IEC 947-2. The world class branch complies
with IEC 947-2. The domestic product line which complies with
applicable UL/NEMA/CSA standards is composed of six frame rat-
ings: 150A, 250A, 400A, 600A, 1200A, and 1600A/2000A. The six
frame ratings of the IEC branch of the Series C line are 160A,
250A, 400A, 630A, 1250A, and 1600A/2000A and are physically
interchangeable with the corresponding UL/NEMA/CSA frames.

Series C circuit breakers in the 150A through 630A frame sizes are
available with thermal-magnetic trip units. Electronic trip units
can be supplied in the 400A through 2000A frame sizes. The elec-
tronic trip units for the 400A, 600A, and 630A frames are field-
interchangeable with the thermal-magnetic trip unit in the same
frame size.

The 150A and 160A frame sizes of Series C circuit breakers are
available in 1-, 2-, 3-, and 4-pole models. The 250A through 1250A
frame sizes are available in 2-, 3-, and 4-pole models, and the
1600A and 2000A frame sizes are available in 3- and 4-pole madels
only.

A complete line of external as well as plug-in internal accessories
is available for use with Series C circuit breakers.

Because of unique conductor configuration, the@100 kA (at 480 Vac)
interrupting rating model of each Series C frame_size is‘inierently
current limiting. These models can, therefore, bé usedjin series
tested applications at the 100 kA level to protect specified, lower
interrupting rating downstream circuit breakets. This,current limit-
ing action is achieved without the use of fuse-typescurrent limiters
or extra sets of contacts. The 65 kA (at 480 Vac) interrupting rating
model of each Series C circuit breaker provides for simple, fully
rated application on the 480 Vac secoadaryaeffunit substations up
to 2500 kVA.

®
®,

Series C Literature

A new format has been designed for the Series C circuit breaker
literature. The literature is designed to proyide each user with the
needed information presented in the most‘usable form. The litera-
ture includes:

® Frame Books — provide basic descfiptions, application data, tech-
nical data, dimensional data, and ‘ordering information for each
Series C circuit breaker and associated.daccessories

® Instruction Leaflets — providejinstallation, inspection, operation,
and adjustment informatien, foriSeries C circuit breakers and
accessories

® Time/Current CurvegRackets)— provide full-size time/current char-
acteristic curves for eachySeries C circuit breaker

Note: This catalogyis published solely for information purposes
and should not be camsidered all inclusive. If further information is
required/Westinghouse Electric Corporation should be consulted.

Sale ofiproductyshown in this catalog is subject to terms and con-
ditions outlined in Westinghouse Electric Corporation Selling
Policy,25-000:

NO"WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WARRAN-
TIESCOREITNESS FOR A PARTICULAR PURPOSE OR MERCHANT-

ABILITY, OR WARRANTIES ARISING FROM COURSE OF DEALING P

OR USAGE OF TRADE, ARE MADE REGARDING THE INFORMA-
TION, RECOMMENDATIONS, AND DESCRIPTIONS CONTAINED
HEREIN. In no event will Westinghouse be responsible to the pur-
chaser or user in contract, in tort (including negligence), strict
liability or otherwise for any special, indirect, incidental or conse-
quential damage or loss whatsoever including but not limited to
damage, or loss of use of equipment, plant or power system, cost
of capital, loss of profits or revenues, cost of replacement power,
additional expenses in the use of existing power facilities, or
claims against the purchaser or user by its customers resulting
from the use of information, recommendations, and descriptions
contained herein.

January 1992
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Series C Molded Case Circuit Breakers, F-Frame
Section 1 — Introduction

Figure 1-1. F-Frame Series C Circuit Breaker

1-1. General Information

F-Frame Circuit Breaker

The F-frame Series C thermal-magnetic cir-
cuit breaker (Figure 1-1) is available in two
basic models: the D model and the W
model. The D model (rated from 15A to
150A) is designed to comply with Underwri-
ters Laboratories, Inc. Standard UL489,
Canadian Standards Association Standard
C22.2 No. 5, and International Electrotechni-
cal Commission Recommendation IEC 157-1
(P1). The W model (rated from 10A to 160A)
complies with International Electrotechnical
Commission Recommendation IEC 947-2.
Instantaneous (magnetic) only circuit inter-
rupters (motor circuit protectors), molded
case switches (circuit interrupters), and minx
ing duty circuit breakers are also available.

The F-frame circuit breaker is designed t@
physically and electrically replace the EB,
EHB, FB, and HFB circuit breakers (FB_circuit
breaker family). An innovative design of
internal components allows applicatiofis to
be extended to higher interrupting rating
levels. In addition, the higher interrapting
and current limiting perférmance capabili-
ties of the F-frame circuitybreaker allow it to
be applied in situations that previously
required physically larger circuit breakers.
Each circuit breaker nameplate is color
coded to provide easy identification of type
and interrupting capacity €ating.

The F-frame circuit breaker is available in

1-, 2-, 3-, and{@=pole,configurations to sat-
isfy applicationjgequirements in all types of
electrical §ystems:, A modular accessory
concept permits wide flexibility in accessory
installation:

This*rame book provides basic information
about the'thermal-magnetic circuit breaker
and molded case switch models of the
Fsframe circuit breaker. Separate publica-
tions cover instantaneous-only circuit inter-

®)

Ry

rupters (motor circuit protectors) and for the different circuit breaker types. Each
mining duty circuit breakers. rating is achieved by specific design fea-
i tures incorporated into, the circuit breaker.
1-2. F-Frame Circuit Breaker Types Instantaneous-Only/Circ@iitlinterrupter
Thermal-Magnetic Circuit Breaker (Motor Circuit Protector)
The thermal-magnetic circuit breaker pro- The instantaneous-en!y“€ircuit interrupter
vides thermal (inverse time) and magnetic (motor circuitgpfotectap) provides tripping
(instantaneous) tripping and is equipped for short circuit protection only. Additional
with a manual Push-to-Trip mechanism. The information abgut this device is in a sepa-
thermal-magnetic circuit breaker is available rate frame‘book29-111)
in severa] types based on maximum voltgge Molde@Case Switch
and continuous current ratings, interrupting .
. . . (Circuit Interrupter)
capacity ratings, and standards compliance. M .
T A dldediease switches are used as compact
ypes EHD, FDB, FD, HFD, current limiting | : S o .
. - sWitches i applications requiring high cur-
FDC and HFDDC® are listed in accordance o e
- - . tent'switching capabilities. The molded case
with Underwriters Laboratories, Inc. Stan- A .
. switches are constructed of circuit breaker
dard UL489 and Canadian Standards As- . .
P components and are available as high
sociation Standard C22.2 No. 5. All types [ . .
except EHD comply with International Electro- igsrantaneous-automatic devices. The
P Ply. . molded case switches are listed in accor-
technical Commission Recommendation‘|EC . ; .
157-1 (P1). Types FW, HFW, and €Wescom? dance with Underwriters Laboratories, Inc.
- Types B, ' : Standard UL1087 under UL File E59918.
ply with International ElectrotechnicalhCom-
mission Recommendation |[EC 947-2. Table The high instantaneous-automatic molded
1-1 gives the interrupting capa€ity ratings case switch is equipped with a non-adjust-
Table 1-1. F-Frame CirctiitiBreaker Interrupting Capacity Ratings
UL489 Interrupting Capacity Ratings
Circuit Nufber Interrupting Capacity (Symmetrical Amperes) i
Breaker of Volts Ac (50/60 Hz) " Voits Dc
Frame Poles
240 277 480 600 i 125 2500@
EHD . T 14,000  ...... ... | 10,000  ......
2,3 18,000  ...... 14000  ...... ..., 10,000
FDB 2,3,4 18,000  ...... 14,000 14,000 | ...... 10,000
FD U 25000  ...... ..., 10,000  ......
2,34 65,000  ...... 25,000 18,000 | ...... 10,000
HFD 1L 65,000  ...... ... 10,000  ......
2,34 100,000  ...... 65,000 25000 | ...... 22,000
FDC 1234 . 200,000  ...... 100,000 35000 | ...... 22,000
HEDDC® i3 e ®
IEC 157-PInterrupting Capacity Ratings (P1)
Circuit Number Interrupting Capacity (Symmetrical Amperes)
Breaker of Volts Ac (50/60 Hz) Volts Dc®
Frame Poles
220/240 380/415 440 500 660 125 2500
EDB 2,3,4 18,000 14,000 14,000 14,000 ...... | ...... 10,000
FD 1 25,000 ...... Lo oooo i 10,000 ......
2,3,4 65,000 25,000 25,000 18000 ...... | ...... 10,000
HFD 1 65,000 ...... ... oo oo 10,000 ......
2,3,4 100,000 65,000 65,000 25,000 ...... | ...... 22,000
FDC 2,3,4 200,000 100,000 100,000 35000 ...... | ...... 22,000
FW 1 25,000 ...... Lol ooeel e 10,000 ......
2,3,4 65,000 25,000 25,000 18,000 ® ] 10,000
HFW 1 65,000 ...... ... Looooo e 10,000 ......
2,3,4 100,000 65,000 65,000 25,000 ® ] 22,000
FWC 2,3,4 200,000 100,000 100,000 35,000 ®@ | 22,000
IEC 947-2 Interrupting Capacity Ratings
Circuit Number Interrupting Capacity {Symmetrical Amperes)
Breaker | of Volts Ac (50/60 Hz) Volts @@
Type Poles
380 415 690 250
oy les ley les ley les les les
FW 1,2 3,4 35,000 (18,000) 35,000 (18,000) 12,000 (6,000) 10,000 (5,000)
HFW 1,234 65,000 (33,000) 65,000 (33,0000 14,000 (7,000) 20,000 (10,000)
FWC 1,234 100,000 (50,000) 100,000 (50,000) 18,000 (9,000) 20,000 (10,000)

® Two-pole circuit breaker, or two poles of three-pole circuit breaker.

® Time constant is 3 milliseconds minimum at 10 kA
@ Refer to Westinghouse.

and 8 milliseconds minimum at 22 kA.

® DC ratings apply to substantially non-inductive circuits.

® Interrupting rating is 15,000 amps at 500 volt Dc with 3 poles in series, for ungrounded systems only.
® HFDDC is UL only and is not tested to other standards.

@ Time constant is 5 milliseconds minimum at 10 kA and 15 milliseconds minimum at 22 kA.

January 1992
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able, instantaneous trip mechanism that
protects the switch if it is subjected to a
fault current above its withstand rating. The
switch does not provide low level fault or
inverse time overload protection and must
be used with a properly rated overcurrent
protective device.

1-3. Advantages

The Series C circuit breaker line represents
an entirely new approach to circuit breaker
design. The F-frame circuit breaker uses
new design features that improve perfor-
mance and extend application capabilities
while maintaining physical interchangeabil-
ity with the existing FB circuit breaker
family.

The following list highlights the advantages
of the F-frame circuit breaker over previ-
ously available circuit breakers. (Figure 1-2).

a. Performance

The F-frame circuit breaker provides higher
interrupting capacities and improved current
limiting capabilities compared to previous
standard line circuit breakers. The enhanced
performance characteristics extend F-frame
circuit breaker use to applications that previ-
ously required physically larger circuit
breakers.

b. Designs

Thermal-magnetic designs include fixed or
adjustable thermal and magnetic trip set-
tings. The D model circuit breakers have
fixed thermal and magnetic settings to pro-
vide application consistency. The W model
circuit breakers have adjustable thermal set?
tings and either fixed or adjustable mag-
netic settings to provide application
flexibility where local codes and standards
permit the use of adjustable circuit breakers;

The molded case switch (circuit interrupter)
is equipped with a non-adjustable ‘high
instantaneous trip unit.

c. Construction Details

1-, 2-, 3-, and 4-polg configutations satisfy
application requiréments’ for alVtypes of
electrical systemisyThe 4-polé€ configuration
provides 3-phase, 4=wire néutral line circuit
breaking where requiredyby local codes and
applications.

Physical frame sizefallows interchangeabil-
ity with the existing FB circuit breaker fam-
ily without'modifying the enclosure or
mountingidetails.

External*hardware is in English (D models)

or metric (W models) thread sizes to accom-
modate user needs.

January 1992
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High Strength
Glass Polyester
Base and Cover

Complete Rating
Information on
Nameplate

Accessory
Wire Trough

Color Bar

Identifies Breaker
Interrupting Capacity
White (Standard)
Grey (Intermediate)
Black (High)

Red (Current Limiting)

Accessory
Wiring/Terminal
Block Mounting
Slots

i Physically Inter-
changeable With
Previous FB Family

ON-OFF
Indicated by
English Words,
Color Code and
International
Symbols

Ampere Rating
on Handle

Push-to-Trip

Figure 1-2{F-Frame Circuit Breaker Features

A Push-te: Tripjbutton provides a local
means of manually exercising the trip
mechanism.

High”strength glass-polyester base and
cover have excellent dielectric qualities and
reduce the need for fungus proofing. Cover
design reduces the possibility of accidental
contact with live terminations.

Operating mechanism design provides
increased air gap between stationary and
moving contacts when circuit breaker is in
tripped position. The increased air gap pro-
vides greater arc impedance during contact
opening, which allows higher interrupting
capacity ratings to be obtained in compact
frame sizes.

Variations in contact assembly designs
allow different interrupting capacities in one
physical frame size.

The one piece molded crossbar assembly
has high dielectric qualities and ensures
simultaneous operation of all moving
contacts.

Positive operating mechanism ensures that
the operating handle stays in the ON posi-
tion when the contacts are closed.

Handle operating force and throw are com-
patible with circuit breakers in the FB fam-
ily, allowing changeover to the F-frame

circuit breaker with little or no handle mech-
anism modification.

Back plate insulates internal component
hardware from the circuit breaker mounting
surface.

d. Internal Accessories

Modular plug-in accessory design simplifies
factory installation for improved customer
service and facilitates field installation
where local codes and standards permit.
Molded accessory frames provide improved
electrical clearance and dielectric quality.

The internally mounted accessories include
auxiliary switch, alarm (signal)/lockout
switch, shunt trip, undervoltage release
mechanism and low energy shunt trip.
These accessories are designed to meet
most ac and dc rating requirements.

Internal accessory wiring options provide
wire routing versatility. The standard wiring
method is pigtail leads exiting from the rear
of the circuit breaker base. Options include
pigtail leads extending through a slot in the
side of the base where the accessory is
mounted, or through a molded trough to
the opposite side of the base. Additional
options include side mounted terminal
blocks.

e. External Accessories
Cover design permits field installation of
key interlocks, padlockable handle lock
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Section 1 - Introduction

hasp, and electrical or manual handle oper-
ators without modifying the cover.

A factory installed cylinder lock can be
mounted in the cover providing a simplified
system for locking the trip bar in the tripped
position.

Plug-in adapters provide convenience for
front-removable switchboard construction.

The F-frame models can be operated by
existing handle mechanism types, including
Vari-depth, slide plate, SM, MC, and AMT.

f. Markings

The Series C circuit breaker line features a
new format of nameplate which provides
easy identification of circuit breaker type,
rating, and operating status.

Nameplates are color coded for immediate
rating identification. A color-coded bar iden-
tifies the type and the interrupting rating
(kA) at the most common application volt-
age (480 or 380 Vac). The color codes are as
follows:

White: EHD/FDB
Grey: FD/FW

Black: HFD/HFW
Red: FDC/FWC.

Consolidated nameplate design provides
complete identification and rating informa-
tion in an easily readable, understandable
format.

Circuit breaker status is clearly indicated by:
circuit breaker handle position and color-
coded flags (red for ON, green for OFF, and
white for TRIP). The on and off positions/are
identified in English words (ON and OFF)
and international symbols (I and O).

g. Equipment Literature

A complete line of technical diterature pro-
duced in several languages provides
specification, ordering, application, and
instructional information.“Thi§ ' makes the
circuit breaker easy to specifyjpufchase,
and apply, saving time and minimizing
application errors.

Dimensional data,is in English and metric
units to satisfy user requirements.

@ Exceptrange of current trip is 15-150A.

h. Standards Compliance
The Series C circuit breaker is designed to
comply with the following standards:

® Australian Standard AS 2184, Moulded
Case Circuit Breakers

® British Standards Institution Specification
BS 4752: Switchgear and Control Gear,
Part 1: Circuit Breakers

® Canadian Standards Association Standard
C22.2 No. 5, Service Entrance and Branch
Circuit Breakers

® |nternational Electrotechnical Commission
Recommendation IEC 157-1, IEC 947-2,
Low-Voltage Distribution Switchgear; Part
1: Circuit Breakers

® National Electrical Manufacturets Associa:
tion Standards Publication No. AB1x1936;
for Molded Case Circuit Breakers

® South African Bureau of Standards Stan-
dard SABS 156, Standard_Specification
for Moulded Case Circuit Breakers

® Swiss Electro-Technieal Assogiation Stan-
dard SEV 157-1,'Safety Regtlations for
Circuit Breakers

® Underwriters Laboratories, Inc. Standard
UL489, Molded Case Circuit Breakers and
Circuit Bréaker‘Enclosures, Including
Marine Circuit Breakers

e Union Techhique de I'Electricite Require-
mentsy)NF C 63-120, Low Voltage Switch-
geapand“Control Gear Circuit Breaker
Requirements

e Verband Deutscher Elektrotechniker
(Association of German Electrical Engi-
neers) Specification VDE 0660, Low Volt-
age Switch Gear and Control Gear, Circuit
Breakers.

Compliance with these standards satisfies
most local and international codes, assuring
user acceptability and simplifying
application.

i. Federal Specification Classifications
Federal specification W-C-375b is complied
with as follows:

EHD: 1-pole Class 13a;
2-, 3-pole Class 13b

FDB®: 2-, 3-pole Class 18a

FD®: 1-pole Class 13a;
2-, 3-pole Class 22a

HFD®: 1-pole Class 13a;
2-, 3-pole Class 23a

FDC®: 2-, 3-pole Class 24a.
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2-1. Introduction

Application flexibility of the F-frame circuit
breaker is enhanced by the higher interrupt-
ing ratings and current limiting characteris-
tics designed into the Series C line

(Figure 2-1).

2-2. Switchboard Application

The EHD, FDB, FD/FW, HFD/HFW, and
FDC/FWC circuit breakers are used in distri-
bution systems to provide feeder and
branch protection.

2-3. Panelboard Application

The F-frame circuit breaker is used in panel-
board applications as both a main and a
branch protection device.

2-4. Busway Plug-In Application

The F-frame circuit breaker can be applied
in busway plug-in units to provide branch
protection. Size compatibility between the
FB family and the F-frame circuit breaker
facilitates replacement without changing
busway plug-in units.

2-5. Individual Enclosure Application

The F-frame circuit breaker can be applied
in individual enclosures to meet specific
installation requirements.

2-6. Machine Tool Control Panel
Application

In machine tool applications, F-frame circuit
breakers and molded case switches candbe
applied to meet individual equipment
requirements.

2-7. Special Applications

In mining, motor circuit proteétion, uninter-
ruptible power systems (DC (battery break-
ers), and other applications, ‘special versions
of the F-frame circujt breakeg provide safe
equipment controldand psotection. For addi-
tional informatiof, seefseparate frame
books or refer to Westinghguse.

For all 3-phase Delta, grounded B phase
applications, refer to Westinghouse.
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Machine Tool
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Figure 2-1. F-Frame Circuit Breaker Typical Applications
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Section 3 — Description
3-1. Physical Description

The F-frame circuit breaker consists of the
following components mounted inside a
molded glass-polyester case (Figure 3-1):
a. Operating mechanism
. Arc extinguishers
Stationary contact assemblies
. Moving contact assemblies

b
c.
d
e. Trip mechanisms.

Line Terminal and Stationary Contact Assembly

Trip Mechanism

Moving Contact Assembly

Figure 3-1. F-Frame Circuit Breaker Components

3-2. Functional Description

The F-frame circuit breaker disconnects a
load from an electrical supply when the
handle is operated, when an overcurrent or
short circuit condition develops, or when a
manual trip is initiated. Circuit breaker oper-
ation is provided by a spring-loaded toggle
operating mechanism that provides quick-
make and quick-break, trip free operation.

The current path in the circuit breaker is
shown in Figure 3-2. When the circuit
breaker contacts are closed, the currént
flows from the line terminal, through the
stationary and moving contact assemblies;
through a copper shunt to the thermal-trip
bimetal, through the bimgtal an@ magnetic-
trip element, to the load‘terminal.

Moving Contact

Assembly
Current Path Shown in Solid Blue

Stationary Contact

Assembly Thermal and
Magnetic Trip
Elements
L
Line Load
Terminal Terminal

¥
Copper, Shunt

Figure 3-2. F-Frame Circuit Breaker Current Path,(HFD/HFW Stationary Contact Shown)

3-3. Component Description

The following paragraphs give the physical
and functional descriptions of the cireuit
breaker components. Differences between
the FD/FW, HFD/HFW, and EBC/FWE circuit
breakers are described.

Molded Case

The molded casef(Figure 3-3) is a housing
for electrically insulatifg the circuit breaker
components and,internal accessories. The
case consists of a‘glass-polyester base and
cover. The intéfhal case molding forms cavi-
ties that isolate terminal areas, individual
arc chambers, the gperating mechanism,
and intefnal acecessories. Barriers isolate the
operating mechanism from the accessory
mountingycavities. Slots in the cover pro-
vide ventilation for the arc chambers. The
external case molding forms terminal enclo-
suresto help prevent accidental contact

with the terminals. The outside of the case
accomodates externally mounted accesso-
ries. Mounting slots in the base accommo-
date external terminal blocks for connec-
tions to internal accessories. Alternatively,
these slots act as side exit holes for internal
accessory pigtail leads. Other slots allow
pigtail leads to exit from the back of the
base. A trough molded into the back of the
base provides internal accessory lead rout-
ing across the back of the circuit breaker.
A back plate insulates live mounting
components.

Terminal Enclosures

Back Plate

Terminal

Block

Mounting

Slot Accessory
Mounting
Cavity

Base

Arc Chamber

Operating
Mechanism
Chamber

Figure 3-3. Molded Case
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Operating Mechanism

The operating mechanism provides a means
of manually switching the moving contact
position from open to closed and from
closed to open, and it provides the mechan-
ical means to open the contacts when trip
conditions occur. The handle position indi-
cates the contact status: closed, tripped, or
open.

Manual Operation

Manual operation of the circuit breaker han-
dle closes and opens the moving contact
assembly. When the cradle is hooked in the
latch (Figure 3-4), the handle arm controls
crossbar rotation. When the handle arm is
moved from one position to the other, the
crossbar rotates and the moving contacts
open or close. The link arrangement
between the handle arm and the crossbar
provides spring-loaded toggle operation.

Trip Operation
The trip operation provides contact opening
when the trip mechanism is actuated. The

Breaker “On’’ (Contacts Closed)

Moving
Contact

Latch

Trip Bar Cradle

Breaker “Off" (Contacts Open)

Manual Operating Sequence

1. Handle and Handle Arm Move
2. Crossbar and Moving Contact'Arm Rotate

Figure 3-4 Manual Mechanism Operation

Breaker Tripped

Trip, Operation Sequence

1, Trip Bar Rotates

2. Latch Releases

3.iCradle Moves Toward Handle Arm as

4. Crossbar and Moving Contact Arm Rotate, and
5. Handle moves to trip position

Figure 3-5 Trip Mechanism Operation
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trip mechanism can be actuated thermally;
magnetically; or manually by the Push-to-
Trip button, the cylinder lock, the shunt trip,
or the undervoltage release mechanism
accessories. Trip operation can occur only
when the cradle is hooked into the latch.
When a trip element operates (Figure 3-5),
the trip bar rotates and releases the latch.
When the latch is released, the handle arm
springs pull the cradle against the handle
arm and, at the same time, rotate the cross-
bar to open the contacts.

Arc Extinguishers

The arc extinguishers dissipate arcs that
result when the circuit breaker interrupts
current flow. Each arc extinguisher gonsists
of a stack of uniformly spacedpU-shapéed
steel plates held together by twolinsulating
side plates (Figure 3-6).

Section 3 —"Béscription

Magnetic
Field Magnetic

Force

Side Plate

Figure 3-7. Arc Extinguisher Operation

Contact

Support

Line Terminal
Conductor

Figure 3-6. Arc Extinguisher

When an interruption occurs and the con-
tacts separate, the current flow through the
ionized region between the contacts induces
a magnetic field around the arc and arc
extinguisher (Figure 3-7). As the lines of
magnetic flux show, the force drives the arc
into the steel plates, deionizing the gas
while dividing and cooling the arc.

Stationary Contact Assemblies

The stationary contact assemblies provide
the conducting paths between the line ter-
minals and the moving contacts. Three
basic stationary contact assembly config-
urations are used: EHD, FDB, FD/FW;
HFD/HFW; and FDC/FWC.

EHD, FDB, FD/FW Stationary Contact
Assemblies

The EHD, FDB, FD/FW circuit breakers use a
conventional stationary contact assembly
(Figure 3-8). It consists of a line terminal
copper conductor and a silver tungsten
(EHD, FDB, FD) or silver graphite (FW)
contact.

Figure 3-8. FD/FW Stationary Contact Assembly

HFD/HFW Stationary Contact Assembly

The HFD/HFW circuit breaker uses a reverse-
loop stationary contact assembly (Figure
3-9). It consists of a line terminal copper
conductor that is formed into a loop, and a
silver tungsten (HFD) or silver graphite
(HFW) contact.

Support

Contact

Line Terminal
Conductor

Figure 3-9. HFD/HFW Stationary Contact Assembly

FDC/FWC Stationary Contact Assembly
Each FDC/FWC circuit breaker stationary
contact assembly (Figure 3-10) consists of a
line terminal copper conductor connected
through a pivoted joint to a copper contact
conductor and a silver tungsten (FDC) or sil-
ver graphite (FWC) contact. The line termi-
nal conductor and contact conductor form a
reverse loop. A compression spring behind
the contact conductor limits movement and
returns the contact conductor to the normal
position after a high fault trip.
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The FDC/FWC stationary contact assembly
operates on the same principle as the HFD/
HFW stationary contact assembly, but it
provides greater arc extension and faster
contact opening.

Contact

Pivoted Contact
Arm

Contact Arm

Line Terminal Support

Conductor

Figure 3-10. FDC/FWC Stationary Contact Assembly

Contact Blow-Apart

When current is flowing through the con-
tacts of the HFD/HFW circuit breakers, the
positions of the reverse loop and the mov-
ing contact arm induce opposing magnetic
fields. The resulting opposing forces along
the magnetic flux lines cause rapid contact
blow-apart under high current interrupt
conditions.

When the FDC/FWC circuit breaker trips
under high current conditions, the pivoted
joint (Figure 3-11) allows the lower contact
to move downward as the moving contact
moves upward. The compression spring
limits the downward movement and returns
the contact conductor to the normal
position.

Magnetic Field

Moving Contact Arm

Current

Magnetic Force

Reverse Loop
Stationary Conductor

The moving contact arm is connected to the
operating mechanism crossbar (Figure
3-12). The crossbar and moving contact arm
assembly rotates to close the contacts. After
the contacts touch, the crossbar overtravels
to create firm contact closure, and an arm

latch holds the moving contact arm in place.

During overload conditions, when the oper-
ating mechanism is tripped, the crossbar
and moving contact arm rotate together.
Under high level fault conditions when the
contact blow-apart forces are strong
enough, the moving contact arms indepen-
dently pivot away from the stationary con-
tact during the tripping operation.

—

Moving
Contaet,
Arm

Moving
Contact

Crossbar

Stationary
Contact
— Afm
Latch

Crossbar
Rotational Axis

Figure 3-12."Moving/Contact Assembly

Trip Mechanisms

The, trip,mechanisms provide automatic
(thermal*and magnetic) and manual (Push-
to-Thip button) means to trip the circuit
breaker. Each trip mechanism rotates and
unlatEhes the trip bar thereby releasing the
operating mechanism latch and causing the
circuit breaker to trip (Figure 3-13).

Figure 3-11. Contact Blow-Apart

Moving Contact Assembly

The moving®centact assembly provides con-
tinuity between the’line and load terminals
when theycircuit breaker is on. When the cir-
cuit breaker trips or is switched off, the
moyingeeontact assembly moves through
the ate extinguisher away from the station-
aryacontact.

Operating Mechanism
Latch

Trip Bar
Latch Latch

Releases

Rotational
Axis

Trip Bar Trip Bar

Rotates

Figure 3-13. Trip Bar Operation

®

Thermal (Inverse Time) Trip Mechanism
The thermal trip mechanism operates in
response to overload conditions. The mech-
anism includes a bimetal element located
behind the trip bar (Figufe 3:14). The bi-
metal element is‘part of the current carrying
path. When there is“amp overload, the
increased currént flow heats the bimetal

and causes it{to bendwAs the bimetal bends,
it touches and rotates the trip bar causing
the circuit breakerto trip. The time needed
for the bimetalite bend and trip the circuit
breaker vatiesdnversely with the current.

Current
Flow

Trip Bar
Rotates

~—_

-+

Bimetal
Bends

Bimetal

Figure 3-14. Thermal Trip Operation

Magnetic (Instantaneous) Trip Mechanism
The magnetic trip mechanism operates
when there is a high current (short circuit)
in the current path. The mechanism in-
cludes an electromagnet and an armature.
When high level current passes through the
conductor, the magnetic field strength of
the electromagnet rapidly increases and
attracts the armature (Figure 3-15). As the

Magnet

Armature (Core)

Magnet
Draws
Armature

Conductor
{Winding)

Trip
Bar Rotates

Current
Flow

Figure 3-15. Magnetic Trip Operation
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top of the armature is drawn to the electro-
magnet, the armature rotates the trip bar
causing the circuit breaker to trip.

Push-to-Trip Mechanism

The Push-to-Trip mechanism provides a
manual means of tripping the circuit breaker
by depressing a button located in the circuit
breaker cover. When the Push-to-Trip button
(Figure 3-16) is pressed, a plunger rotates
the trip bar causing the circuit breaker to
trip.

V Handle
L

Push to Trip
Button

Figure 3-16. Push-to-Trip Button
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FW, HFW, and FWC Adjustable Thermal and
Adjustable Magnetic Mechanism

The thermal and magnetic elements of FW,
HFW, FWC circuit breakers can be adjusted
by rotating the adjustment buttons (Figure
3-17) in the cover of the circuit breaker to
the desired setting marked on the label. The
adjustable thermal mechanism has movable
elements (one per pole) connected by a
common adjustment linkage. Each pole ele-
ment is in the form of an inclined plane
(wedge) and is located between the bimetal
strip and the trip bar. Movement of the
wedge adjusts the bimetal trip bar gap vary-
ing the necessary bimetal travel requiredite
trip the circuit breaker. The magnetic piek-
up setting is adjusted by a linkage that vaes
ies the spring tension on the pglagnet
armature.

Figure 3-17)Adjtstment Buttons

Section 3 —"Description
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4-1. General Information

A complete line of accessories is available
for use with the Series C circuit breakers
and molded case switches. Commonly
required internally mounted accessories are
plug-in types for use only with the Series C
line. The following paragraphs describe
each accessory and provide operation, rat-
ing, and specification information. In this
section, “circuit breaker’ shall also include
molded case switch unless otherwise stated.

4-2. Termination Accessories
Termination accessories of two basic types
are available: terminal connection devices,
which accomodate typical circuit breaker
connection variations; and termination pro-
tection devices which provide terminal
isolation.

Termination Connection Devices
® Line and Load Terminals
o Keeper Nut

® Rear Connecting Studs
® Plug-In Adapters
® Panelboard Connecting Straps

Termination Protection Devices
® Terminal Shields

® Terminal End Covers

® |nterphase Barriers

Line

and

Load
Terminals

Conductor (&3~ Washer

A4
=%~ Screw

Style 624B100G02
Style 624B100G18
Collar encloses con-
ductor and is held in
position by a screw,
lockwasher and nut.

Style 624B100G10
Collar is assembled
on top of conductor
and is secured withga
screw and
lockwasher,

Line and load terminals prgvideywire’con-
necting capabilities for specific ranges of
continuous current gatings and wire types.
Except as noted, términals comply with
Underwriters Labaratories, Inc. Standards
UL486A or UL486B."Unless otherwise speci-
fied, F-frame circuit,breakers are factory
equipped withdead tesminals only.

Collar

o
Conductor 5>
Wire Clamp Extrusion
Style'’624B100G14 Style 624B100G17 Style 624B100G19

Wire clamp is
secured to the con-
ductor with a screw.

Collar encloses con-
ductor and is
secured with a clip.
The clip legs slide
over the conductor
and clip end snaps
around bottom of
collar.

Collar slides onto
conductor and is
held in position by a
screw and
lockwasher.

Keeper
Nut

The keeper nut slides onto the line or load
conductor gfthe,circuit breaker and acts as
a threaded adapter for the conductor to

accept a fing terminal or other bolt-on con-

nector. The keeper nut is available with Eng-

lish@and®metric thread sizes. (Field
installation only). Listed per UL File E7819.

Rear Rear connecting studs are available in sev-
Connecting eral sizes to accommodate specific fixed-
Studs mounted circuit breaker applications. The

rear connecting studs are rated 100A or 150/
160A. See Section 5 for dimensional data.
(Field installation only)
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Plug-In
Adapters

Plug-in adapters simplify installation and
front removal of circuit breakers. Individual
line and load plug-in adapters are available
for rear connection applications on 2-, 3-,
and 4-pole circuit breakers. Common
mounting plates for line and load end
adapters are available. The plug-in adapters
are rated 100A or 150/160A. Plug-in adapt-
ers are component recognized through 150A
per UL File E56845.® See Section 6 for
plug-in adapter dimensional data. (Field
installation only)

Panelboard
Connecting
Straps

Panelboard connecting straps are used to
connect the circuit breaker terminals to the
panelboard bus. The panelboard connecting
straps are available in two types with 50A,
100A, and 150/160A ratings: outsideypole
and center pole.

Terminal
Shields

The terminal shield provides protection
againstaaccidental contact with live line ter-
mipations. Terminal shields are formed
frem-highydielectric insulating material and
fasten over the front terminal access open-
thgs. .Small holes in the shields provide lim-
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ited access to the terminals for tightening
connectors. Terminal shields are listed per
UL File E7819. (Field installation only)

Terminal
End
Covers

The terminal end covers are designedyfor
use in motor control center applications
where, because of confined‘spaces; line side
conductors are normallycustomyfitted. The
molded end covers argPmade of high dielec-
tric glass-polyester afid, slide over the line
ends of the circuit breaker, Close fitting con-
ductor openings @re melded into the end
covers. The end'coyer and circuit breaker
case fit together toform terminal compart-
ments that isolate discharged ionizing
gasses duking circuit breaker tripping. Ter-
mindllend covers are available with two
conductepopening diameters, 0.25 and 0.41
inchgand areylisted per UL File E7819. (Field
installatiom,only)

Interphase
Barriers

The interphase barriers provide additional
electrical clearance between circuit breaker
poles for special termination applications.
The barriers are high dielectric insulating
plates that are installed in the molded slots
between the terminals. Interphase barriers
are listed per UL File E7819. (Field installa-
tion only)

& Recognition of some components pending, refer to
Westinghouse.

4-3. Internal Accessories

Internal accessories fordthe EHD, FDB, FD,
HFD, and FDC models are listed for factory
installationgper UL File E7819, and comply
with requiremieénts in Underwriters Labora-
tories Standard,dnc. UL489 for sealed circuit
breakers. Plag-in internal accessories (Fig-
ure 4-9)/can be field installed in FW, HFW,
and FWC models. internal accessories can
also be\field installed in D model circuit
breakers where UL standards do not apply
and where local codes and standards per-
mityThe plug-in internal accessories
include:

® Alarm (Signal)/Lockout Switch
® Auxiliary Switch

® Shunt Trip

® Undervoltage Release.

® Low Energy Shunt Trip

Plug-in
Accessory

Typical Internal Plug-in Accessory Installed in
F-frame Circuit Breaker

Different accessory wiring options are avail-
able to satisfy most circuit breaker mount-
ing applications. The standard wiring
method is 18-inch pigtail leads extending
through a slot at the rear of the base.
Options allow the pigtail leads to be routed
through a slot in the side of the base where
the accessory is mounted, or through a
molded trough to the opposite side of the
base. Additional options include side-
mounted terminal blocks. If accessory leads
longer than 18 inches are required, side
mounted terminal blocks should be used.
To identify allowable accessory instatlation
combinations, see paragraph 4-8. Internally
mounted accessories identified in paragraph
4-8 are shown in this section by a graphic
symbol in a shaded blue box.
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®

When the circuit preaker contacts are open,
the "“a’’ contact is‘@pen and the ’b’”* contact
is closed. Table¥-2 provides electrical rating
data for the auxiliapy switch.

— Al.arm The alarm (signal)/lockout switch monitors Table 4-1. Alarm (Signal)/Lockout Switch
Make (Signal)/ circuit breaker trip status and provides Electrical Rating Data® @
[[:E; LO({kOUt remote signaling and interlocking capabili- Maximum Ere Wi Dieloct
Broak Switch ties when the circuit breaker trips. For 2-, 3-,  y E0 e | c:'r’r‘;”r:t‘fm Withatand
and 4-pole circuit breakers, the alarm (sig- PAmps Voltage
naI)/Iockqut switch cons.ists of one or two Multi-Pole Circuit Breakers
SPDT swnche_s housed in a pIu_g-ln _rr)odule. 600 | 50/60%Hz N, | 2500
The SPDT switch contacts are identified as 125 dd 050 2200
make and break contacts. When the circuit 250 de, | 0.25@ . 2200
breaker trips, the make contact closes and Single-Pole Circlit Breaker$
the break contact opens. For 1-pole circuit 125/250 | 50/60H2 Y ) | 2000
breakers, the switch (factory installed only) 28 - dc I'3@ 2000
is mounted on the inside of the cover and 28 hde 5® #2000
the two make leads are routed through an ® Endurance: 4000 electrical operations plus 4000
opening in the load end of the circuit meghanical operations.
breaker. Table 4-1 provides electrical rating @gRigtalliwire size: No. 18 AWG (0.82 mm?).
data for the alarm (signal)/lockout switch. g :3’;;:3:%7: ':“0%26).
— Auxiliary The auxiliary switch provides circuit breaker™ Table 4-2. Auxiliary Switch Electrical Rating
a + Switch contact status information by monitoring Data®®
the position of the moving contdet arm, 4he ) ‘ ) | oi )
b 4 auxiliary switch is used for remigte indica- \'}Aof’lfa";:m | Frea (“:Auar’:'er:t“m lal'?:;:ar:d
— 1 tion and interlock system vegification, and L Amps iVo|tage
consists of one or two SPDT switches 125@ 75060 Hz I | 2500
housed in a plug-in module. Each'SPDT 600 50/60 Hz 6 1 2500
switch has one "a’fand ene “b{contact. 125 de 0.5 | 2200
250 de lo.25@ 2200

@ Endurance: 4000 electrical operations plus 4000
mechanical operations.

® Pigtail wire size: No.18 AWG (0.82 mm?).

& Non-inductive load

® For use in electronic circuit of 100 micro-amps and 15
VDC minimum.

a

1

Standard

Low
Energy

Shunt
Trip

Thé'shunt trip provides remote controlled
tripping ofithe circuit breaker. The shunt trip
consists of an intermittent rated solenoid
with a tripping plunger and a cutoff switch
mounted in a plug-in module. The 120V, AC
shunt trip is marked, "‘suitable for use with
ground fault protection devices.” Table 4-3
provides electrical rating data for the shunt
trip.

A low energy shunt trip device, rated 24V,
DC, is available for special applications. A
cut-off switch must be included in the exter-
nal circuit.

Notes:

1. Average unlatching time: 6 milliseconds.

2. Average circuit breaker contact total
opening time: 18 milliseconds

3. Endurance: 4000 electrical operations
plus 4000 mechanical operations

4. Pigtail wire size: No. 18 AWG (0.82 mm?).

Table 4-3. Standard Shunt Trip Electrical
Rating Data

Electrical Operating Ratings

50/60 Hz dc
Supply | Minimum | VA | Supply | Minimum | VA
Voltage | Operating Voltage { Operating
! Voltage Voltage |

9 2| 12 100
12 6.75 75| 2 9 400
24 300 l

48 | 90| 48 | 100
60 £130 | 60 i 160
110 36 ‘ 440 | 110 36 530
120 520 | 120 630
127 580 | 125 680
208 170 | 220 50
220 180 | 250 65
240 156 220 | ... 165 .
380 530
400 130
415 140
a0 | 150
480 300 180
525 220
550 240
600 280

January 1992




®)

Undervoltage
Release
Mechanism

The undervoltage release mechanism moni-
tors a voltage (typically a line voltage) and
trips the circuit breaker when the voltage
falls to between 70 and 35 percent of the
solenoid coil rating. Table 4-4 provides elec-
trical rating data for each operating voltage
of the handle reset undervoltage release
mechanism.

NOTE: Undervoltage release mechanism
accessories are not designed for,
and should not be used as, circuit
interlocks

Handle Reset

The undervoltage release
mechanism consists of a con-
tinuous rated solenoid with a
plunger and tripping lever
mounted in a plug-in module.
The tab on the tripping lever resets the
undervoltage release mechanism when nor-
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Table 4-4. Undervoltage Release Mechanism (Handle Reset) Electrical Rating Data

Electrical Operating Ratings

[ac

50/60 Hz
Supply [ Dropout Pickup VA Supply, Dropout Pickup VA
Voltage Voltage Voltage Voltage Voltage ' Voltage
Min. Max. Max. Min. Max Max. |

) 4.2 6.3 76 M3 12 .2 8.4 10.2 28
12 | |25 i

24 8.4 16.8 | 204 1.4 24 | 84 16.8 20.4 16
48 21 336 | 208 1.2 48 | 21 336 0.8 1.3
60 ] ‘ 1.9 60 ‘ 20
110 (13 110 \ 15
120 445 77 935 148 120 445 77 | 935 117
127 ‘ a7 125 ‘ |19
208 i 2.2 220 875 154 187 26
220 84 145.6 11768 | 2.4 250 3.4
240 2.9
380 ! 29 r i
415 168 266 323 35 ...
440 ‘ 39 |
480 46 |
525 ‘ 43 \ I
550 210 367 446 a8 .
600 i 5.8 J .

S S—— .

Notes:

1. Endurance: 4000 elegtrical operations plus 4000 mechanical operations

mal voltage has/been‘testored and the cir-
cuit breakeghandle’is moved to the reset
(OFF) pasition.\Withyléss than pickup volt-
age applied tg the undervoltage release
mechanism{the circuit breaker contacts will
not tolich when a closing operation is
attempted:

4-4. Handle Operating Accessories
The handle operating accessories provide
indirect electrical or manual circuit breakes
handle operation. These accessories are
field installed only and include:

® Electrical (Solenoid) Operator

® Vari-Depth Handle Mechanism

® Slide Plate Handle Mechanism

® Type SM Safety Handle Mechanism

® Type MC Motor Control Handle
Mechanism

® Type AMT Vari-DepthiVarizWidth Flange
Mounted Handle/Mechanism

® Type AMT VariéDepth/FixedyWidth Flange
Mounted Handle Méchanism

To identify allowabletacéessory installation
combinations, see paragraph 4-8. Handle
operating accessories identified in para-
graph 4-8 are shown in this section by a
graphic symbol in"a shaded blue box.
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Electrical
(Solenoid)
€ Operator®

The electrical (solenoid) operator is a single
solenoid mechanism that enables local and
remote circuit breaker ON, OFF, and reset
switching. The electrical operator is
mounted on the circuit breaker cover within
the trimline of the circuit breaker. The elec-
trical operator uses a unique bistable latch
that allows the device to operate using one
time of 5 cycles (80 ms) making it suitable
for generator synchronizing applications.

Means are provided for local and remote
electrical operation and for local manual
operation. A special handle design includes
provisions for padlocking the manual oper-
ating handle in the ON or OFF position.

(Handle padlocking does not affect the trip
free operation of the circuit breaker.) The
handle will accept one padlock shackle with
a maximum diameter of 1/4 inch (6mm). An
interlock electrically disconnects the sole-
noid when the electrical operator cover is
removed. Table 4-5 provides electrical rating
data for the electrical (solenoid) operator.
The electrical (solenoid) operator is Under-
writers Laboratories, Inc. listed as a circuit
breaker accessory under UL File E64983.

Table 4-5. Electrical (Solenoid) Operator
Electrical Rating Data®

Voltage | Freq. Inrush Maximum Fuse®
[ Current Operating Amps
Bl Amps | Time
1200 50/60 10 5 cycles 3
Hz AC (80ms)
2400 5 2
240 DC 50 15-25
5 cycles
1200 } DC 14 (80ms) 3-5
2400 | DC 8 23

@ Electrical operator is also suitable for use with Types
EB, EHB, FB, and HFB circuit breakers.

@ The electrical operator design is endurance tested for
10,000 electrical operations.

® Tolerance: +10%, - 15% of nominal voltage.

® Use current-limiting type fuse where required.

® Tolerance: +10% of nominal voltage.
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Vari-

Depth
Handle

} Mechanism

The vari-depth handle mechanism provides
a means of externally operating the circuit
breaker and can be applied to enclosures of
varying depths. The handle mechanism can
be used in NEMA 1, 3R, 4, 7,9, and 12
enclosure applications, depending on the
accessory components selected. The handle
mechanism will accept up to three padlock
shackles, each with a maximum diameter of
5/16 inch (7.94mm). The handle mechanism
is Underwriters Laboratories, Inc. listed as a
circuit breaker accessory under UL File
E64983.

Slide

Plate
Handle
Mechanism

The slide plate handle mechanism provides
a means of externally operating a circuit
breaker installed in a shallow depth enclo-
sure. When applied to enclosures that are
hinged on the right-hand side, the handle
mechanism also functions as an enclosure
locking device. The handle mechanism can
be used in NEMA 1, and 12 enclosure applis
cations; a special version can be used in
NEMA 3, 4, and 5 enclosure applications.
The handle mechanism will agGept upyto
three padlock shackles eachgwith aymaxis
mum diameter of 5/16 inch{{7.94mm). She
handle mechanism is an Underwriteg§ Labo-
ratories, Inc. recognized componeént for
panelboard accessories under UL File
E56845.0

@ ULVisting‘pending, refer to Westinghouse.

Type SM operation and direct disconnect status indi-
Safety cation and is interlocked with the €nclosure
() Handle door so that the door can be opened only
| Mechanism when the handle is OFF. (Asdefeater sup-
plied with the handle ‘mechanism can be

used to bypass thelinterloek’for mainte-
nance and inspection.)§fhe handle mecha-
nism will accept up te three padlock
shackles, each{with ajmaximum diameter of
3/8 inch (7.92mm). The handle mechanism
is an Underwriters Laboratories, Inc. recog-
nized componentfor panelboard accesso-
ries under UlyFile E56845.0

Type AMT
Vari-Depth/
The SM safety handle mechanism provides TTOH fo Vari-Width
a means of externally operating a circuit — |+ Handle Mechanism
breaker mounted in an enclosure and is

designed to reduce the possibility of circuit
breaker tampering. The handle me¢hanism
is especially suited for use in automotive
and machine tool industries through its con-
formance to NEMA 12 and J. |. Cgrequire;
ments. A specially modified handle
mechanism for NEMA 4 enclosurefapplica-
tions is also available. The handle mecha-
nism will accept up to three padlock
shackles, each with afmaximum diameter of
3/8 inch (9.52mm) 4The handle'mechanism
is Underwriters Laberatories, Inc. listed as a
circuit breaker aecessory under UL File

E64983. The AMT vari-depth/vari-width flange
mounted handle mechanism is an extra
heavy-duty mechanism designed for mount-

.I:-llyc?teo:w(?ontrol ing in flange-type enclosures. The handle
=1 to Handle mechanism is available for mounting above

or below the centerline of the circuit breaker
handle, is suitable for various enclosure
depths, and can also be used in various hor-
izontal position applications. A door inter-
lock prevents the enclosure from being
opened with the handle mechanism in the
ON position and prevents the handle mech-
anism from being switched ON unless the
enclosure door is closed. The handle mech-
anism will accept up to three padlock shack-
les, each with a maximum diameter of 3/8
inch (7.92mm). The handle mechanism is
Underwriters Laboratories, Inc. listed as a
circuit breaker accessory under UL File
E64983.

{ Mechanism

The MC motor control handle mechanism is
a linear-operating, fixed depth mechanism
designed for through door mounting in
standardized and shallow depth enclosures.
The handle mechanism provides positive

January 1992



®)

4-5. Lock and Interlock Accessories
Lock and interlock accessories are used to
deter undesired circuit breaker operation
and establish interlocked control systems.
Lock and interlock accessories include:

® Nonlockable Handle Block

® Padlockable Handle Lock Hasp
® Cylinder Lock

e Key Interlock

® Sliding Bar Interlock

® Walking Beam Interlock.

To identify allowable accessory installation
combinations, see paragraph 4-8. Lock and
interlock accessories identified in paragraph
4-8 are shown in this section by a graphic
symbol in a shaded blue box.

&

Non-
Padlockable
Handle
Block

The nonlockable handle block secures the
circuit breaker handle in either the ON or
OFF position. (Trip-free operation allows the
circuit breaker to trip when the handle block
holds the circuit breaker handle in the ON
position.) The device is positioned over the
circuit breaker handle and secured by a
setscrew to deter accidental operation of the
circuit breaker handle. Listed per UL File
E7819. (Field installation only)

Padlockable
Handle
m Lock
ﬂ Hasp

The padlockable handledock hasp allows
the handle to be locked’in the ON or OFF
position. (Trip-free operation allows the cir-
cuit breaker to trip when the handle lock
holds the circuit breaker handle in the ON
position:) The hasp mounts on the circuit

& The single pole latch is a snap-on design, not a hasp
@ Use of cylinder lock may reduce interrupting rating of
circuit breaker. Refer to Westinghouse.

January 1992
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breaker cover within the trimline. The cover
is predrilled on both sides of the operating
handle so that the hasp can be mounted on
either side of the handle. The hasp will
accommodate up to three padlocks with 1/4
inch (6-mm) shackles. Listed per UL File
E7819. (Field installation only)®

Key
Interlock

The key interlock is used t@yexternally lock
the circuit breaker h@ndle in‘the OFF posi-
tion. When the key.intetlock is locked, an
extended deadbolt blocksmovement of the
circuit breaker handle.|Uniquely coded keys
are remoVvable only, with the deadbolt
extendéd. Each coded key controls a group
of circuitybreakers for a given specific cus-
tomeninstaliation.

Thegkey interlock assembly is Underwriters
Laboratasies, Inc. listed for field installation
under UL file E7819 and consists of a
mounting kit and a purchaser supplied
deadbolt lock. The mounting kit comprises a
mounting plate, which is secured to the cir-
cuit breaker cover in either the left- or right-
pole position, key interlock mounting
screws, and a wire seal. Specific mounting
kits are required for individual key interlock
types.

Walking
Beam
Interlock

The walking beam interlock provides
mechanical interlocking between two adja-
cent circuit breakers of the same pole con-
figuration. The walking beam interlock
mounts on a bracket behind and between
the circuit breakers. A plunger on each end
of the beam is inserted through an access
hole in the back plate and base of each cir-
cuit breaker. The walking beam interlock
prevents both circuit breakers from being
switched ON at the same time. If a walking
beam interlock is installed, the wiring
troughs in the back of the circuit breaker
case are blocked by the plungers and can-
not be used for cross wiring. Factory modi-
fied circuit breakers are required for this
application.

Sliding
Bar
Interlock

The sliding bar interlock provides mechani-
cal interlocking between two adjacent 3-pole
circuit breakers. It is installed on the enclo-
sure cover between the circuit breakers.
When the sliding bar interlock handle is
moved from one side to the other, a bar
extends to alternately block movement of
the circuit breaker handles and prevents
both circuit breakers from being switched to
ON at the same time. Sliding bar interlocks
are not UL listed. (Field installation only.)
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4-6. Miscellaneous Accessories
® Base Mounting Hardware

® LFD Current Limiter Attachment
® Earth Leakage Protection Module.

Base

Mounting

Hardware

Hardware for surface mounting of circuit
breakers is supplied only on request. Hard-
ware consists of mountig screws and lock-
washers. Order hardware for circuit breaker
pole configurations as required.

LFD
Current
Limiter

The LFD current limiter is an accessory that
bolts to the load end of a standard FDB or
FD thermal-magnetic circuit breaker, provid-
ing 200,000A interrupting capacity at up to
600 Vac. LFD current limiters for thermal-
magnetic circuit breakers are listed with
Underwriters Laboratories, Inc. under File
E47239.

4-7. Modifications

Limited modifications to the basic circuit
breaker and molded case switch are avail-
able to satisfy specific customer require-
ments All modifications are completed at
the factory. The following modifications are
available:

® Special Calibration

® Moisture-Fungus Treatment

® Marine Applications

If additional modifications are required,
refer to Westinghouse. The following para-
graphs describe available modifications.

Special Calibration

Special non-UL listed calibrations are avail-
able for certain ambient temperatures other
than 40°C and for frequencies other than
50/60 Hz or dc. Reduced interrupting ratings
will apply for 400 Hz applications. Maximum
thermal calibration limited to 135A at 400 Hz.

Moisture-Fungus Treatment

All series C circuit breaker cases are molded
from glass-polyester which does not sup-
port the growth of fungus. Any parts which
are susceptible to the growth of fungus will
require special treatment.

Marine Applications

UL489 listed 40°C circuit breakers for marine
application on vessels over 65 feet are avail-
able. Non-aluminum terminals are required:
In addition, other marine specifications may,
require 50°C ambient calibration.

4-8. Accessory Combinations
Different combinations of accessoriesiean
be supplied, depending on the types of

®

accessories and the number of poles in the
circuit breaker. Tables on pages 19420 show
the different accessories or combinations
that can be used internally and externally
with each pole ofgl-, 25,34, and 4-pole cir-
cuit breakers. Each“pele in,agparticular cir-
cuit breaker configuration is identified by a
column head; each aecessory or combina-
tion that can be used with that pole is iden-
tified by symbols in_afbox below the
column head. Unless otherwise noted, one
internal and, one external accessory can be
selected,foreaeh’pole.

Some external accessories will cover more
than ongypole. In the tables, when a box
containing accessory symbols spans more
than one column, any accessory within that
box.otcupies the area of the cover
indicated.

Accessory Legend
The accessory legend shows each symbol
used in the accessory combination tables.

Accessory Symbols Used infAccessory Combination Examples (See pages 19, 20)

-1 T2 T T 1 | 1 1
a - a4 - 0 - (] -,_ Make Make Make
Ik Eﬁj n:ﬁi Iﬁj
b i.L: bk b » | Breok Breok Break
Au)l(iliary AuxiliarypSwitch (2A, 2B) Alarm (Signal)/ Alarm (Signal)/ Alarm (Signal)/
Switch Lockout Switch Lockout Switch Lockout Switch
(1A, 1B) (Make Only) (Make/Break) (2 Make, 2 Break)
a Make
- H
i : “B
b ;ﬁ Break
Alix. Switch/ Shunt Under-Voltage Non-Lockable Padlockable
Alasm (Signal)/Lockout Trip Release Handle Block Handle Lock Hasp
Switch
1’ ), 1:_3_]““1‘0 LE
Key Sliding Bar Electrical Handle Low Energy
Interlock Interlock (Solenoid} Mechanism Shunt Trip
Operator
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Allowable Accessory Combinations

Single Pole Breaker Two Pole Breaker .
Center Center Right
0]
— 1
© Mah: -
13 3
= £
®
e
] - D 3 - D
S €
o 3
= 3
a-) 1
8
© )

Three Pole Breaker

Left ) Center Right
® ® ® ®
? - —“?_
l a \/ o H
b J
, ®
-/ - /1 - 1

- .

-5 Bresk b i

< :*I |

£ @ @

- Ret el - TR TR | TR e | | -
1|3 1 13| |5 (=]

8 Breek Broek 4- Breek Brack Breek

@ ® @ @
? 0 “b 1} @

=

g Y

S N T

o}

@ Factory installed. Pigtail leads exit load end only. ® Non-padlockable handle block cannot be mounted @ May be mounted in or on left or right pole - not both.
® Occupies internal and cover spaces. simultaneously with either key interlock, padlockable ® Also includes low energy shunt trip.
handle hasp or sliding bar interlock.
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Allowable Accessory Combinations, Continued

Four Pole Breaker

Left
@
= b i Breck °
c
T
L
c — — —
- q -y q a -+ Meke Mate Make
b b b 2| aream Break Bresk
©) ®
o
)
3
c
=
[e]
=
=
o
>
o
U _____________________________________________________________________

@ Occupies internal and cover spaces.

@ Non-padlockable handle block cannot be mounted .
simultaneously with either key interlock, padlockable
handle hasp or sliding bar interlock.

@) May be mounted on left or right pole — not both.

@ Also includes low energy shunt trip. \K
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Selection and Ordering Information
When ordering an F-frame circuit breaker or
molded case switch, use the catalog num-
bers given in Tables 5-1 through 5-8. Inter-
rupting ratings can be found in Table 1-1.
List any accessories or modifications
required together with the applicable cata-
log number. Handle mechanisms are suita-
ole for use with all Series C F-frame circuit
breakers. REFER TO WESTINGHOUSE FOR
AVAILABILITY OF ALL CIRCUIT BREAKERS,
MOLDED CASE SWITCHES, ACCESSORIES,
AND MODIFICATIONS.

Circuit Breaker Selection

Circuit breaker catalog numbers are identi-
fied in Tables 5-1, 5-2, 5-3, 5-4, and 5-5. Cir-
cuit breakers ordered using these catalog
numbers include standard load terminals
only.

Add suffix V to catalog number to order cir-
cuit breakers calibrated to 50°C ambient (not
UL listed). Same price as standard 40°C
breakers.

4-pole circuit breakers have neutral poles
unprotected as standard. For 100% pro-
tected neutral poles, add suffix E to catalog
number. For 50% protected neutral poles,
add suffix EH to catalog number.

Add suffix L to catalog number to order cir-
cuit breakers with standard line and load
terminals.

List Prices: See Price List 29-020. Discount
Symbol CB-2.
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Ordering Information Examples
Customer requirement 1:

One molded case circuit breaker per UL489;
3-pole, 600 Vac, 100A with 65 kA interrupt-
ing rating at 480 Vac with load end termi-
nals only. A factory installed 1A/1B auxiliary
switch is required in the left pole, with pig-
tail leads exiting the right side of the circuit
breaker, and a 120 Vac shunt trip with a ter-
minal block in the right pole.

Order as follows:

Qty 1 Circuit Breaker HFD3100, with factory
installed auxiliary switch A1X1LC and shunt
trip SNT1RTO8.

When ordering an accessory that isyfor
installation by the customer, use‘the field
installation kit catalog number

Customer requirement 2t

240 Vac undervoltage release mechanism
with 18-inch pigtailgleadsifor field installa-
tion in the left mounting cavity of an FW
3-pole circuit, breakéer.

Order a$ follows:

Qty TWnderveltage release mechanism
(handle reset) UVH1LP11K.

Catalog Number and Suffix Priority
When adding suffixes tp,established catalog
numbers shown in Tables 5-1 through 5-5,
the following order should be maintained:
First priority. M= 50°C Calibration
Second“prjority: E— Protected Neutral Pole
(4-pole‘circuit breaker only)
Third’Priority= L — Standard line and load
terminals
Examples
1.“ED3100VL: Catalog number for 50°C
FD3100 calibrated circuit
breaker with standard line
and load terminals supplied
2. HFW4160JE: Catalog number for
HFW4160J (adjustable ther-
mal, adjustable magnetic)
circuit breaker with pro-
tected neutral pole

Table 5-1. Type EHD and FDB Thermal-Magnetic Circuit Breaker Catalog Numbers

Continuous Type EHD Type FDOB
Ampere 1-Pole 2-Pole 3-Pole 2-Pole 3-Pole 4-Pole
Rating 277 Vac 4804Vae 480 Vac 600 Vac 600 Vac 600 Vac
at 40°C 125 Vdc 250 Vdc 250 Vdc
100® EHD1010 EMD2010 EHD3010 FDB2010 FDB3010 FDB4010
15 EHD1015®@ EHD2015 EHD3015 FDB2015 FDB3015 FDB4015
20 EHD1020® EHD2020 EHD3020 ' FDB2020 FDB3020 FDB4020
25 EHD1025 EHD2025 EHD3025 ' FDB2025 FDB3025 FDB4025
30 . EHD1030 EHD2030 EHD3030 FDB2030 FDB3030 FDB4030
35 | EHDAO35 EHD2035 EHD3035 | FDB2035 FDB3035 FDB4035
40 | EHD1040 EHD2040 EHD3040 | FDB2040 FDB3040 FDB4040
a5 ' EHD1045: EHD2045 EHD3045 FDB2045 FDB3045 FDB4045
50 EHD1080 EHD2050 EHD3050 FDB2050 FDB3050 FDB4050
60  ERD2060 EHD2060 EHD3060 FDB2060 FDB3060 FDB4060
70 EHD1070 EHD2070 EHD3070 FDB2070 FDB3070 FDB4070
80 EHD1080 EHD2080 EHD3080 FDB2080 FDB3080 FDB4080
90 EHD1090 EHD2090 EHD3090 FDB2090 FDB3090 FDB4090
100 EHD1100 EHD2100 EHD3100 FDB2100 FDB3100 FDB4100
110 FDB2110 FDB3110 FDB4110
125 FDB2125 FDB3125 FDB4125
150 FDB2150 FDB3150 FDB4150

® Not UL listed.
@ UL fisted,for'SWD applications, see NEC Article 240-83(d).
® 5 KA max.
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Table 5-2. Type FD, HFD, Current Limiting FDC Thermal-Magnetic Circuit Breaker Catalog Numbers

Continuous | Type FD Type HFD Type FDC
Q"‘Pefe 1-Pole 2-Pole 3-Pole 4-Pole® 1-Pole 2-Pole 3-Pole 4-Pole® + 1-Pole 2-Pole 3-Pole 4-Pole®
tah‘gf% 277 Vac 600Vac 600 Vac 600 Vac 277 Vac 600 Vac 600 Vac 600 Vac 277Vac 600Vac 600\Vac 600 Vac
a 125 Vdc 250 Vdc 125 Vdc 250 Vdc 1125 Vdc 250 Vde
1000 FD1010® ...t e e e e s i e e e,
15 FD1015® FD2015 FD3015 FD4015 HFD1015® HFD2015 HFD3015 HFD4015 EBC2016, FDC3015 FDC4015
20 FD1020® FD2020 FD3020 FD4020 HFD1020® HFD2020 HFD3020 HFD4020 FDC2020 " FDC3020 FDC4020
25 FD1025 FD2025 FD3025 FD4025 HFD1025 HFD2025 HFD3025 HFD4025 FDC2025 FDC3025 FDC4025
30 FD1030 FD2030 FD3030 FD4030 HFD1030 HFD2030 HFD3030 HFD4030 FDC2030 FDC3030 FDC4030
35 FD1035 FD2035 FD3035 FD4035 HFD1035 HFD2035 HFD3035 HFD4035 FDE2035 FDC3035 FDC4035
40 FD1040 FD2040 FD3040 FD4040 HFD1040 HFD2040 HFD3040 HFD4040 | ....... FDC2040 FDC3040 FDC4040
45 FD1045 FD2045 FD3045 FD4045 HFD1045 HFD2045 HFD3045 HFD4045 | .. 4. . FDC2045 FDC3045 FDC4045
50 FD1050 FD2050 FD3050 FD4050 HFD1050 HFD2050 HFD3050 HFD4050 | ...." % FDC2050 FDC3050 FDC4050
60 FD1060 FD2060 FD3060 FD4060 HFD1060 HFD2060 HFD3060 HFD4060 "y FDC2060 FDC3060 FDC4060
70 FD1070 FD2070 FD3070 FD4070 i HFD1070 HFD2070 HFD3070 HFD4070 [ ... " FDC2070 FDC3070 FDC4070
80 FD1080 FD2080 FD3080 FD4080 HFD1080 HFD2080 HFD3080 HFD4080 4 |......" FDC2080 FDC3080 FDC4080
90 FD1090 FD2090 FD3090 FD4090 HFD1090 HFD2090 HFD3090 HFD4090 .. ... FDC2090 FDC3090 FDC4090
100 FD1100 FD2100 FD3100 FD4100 HFD1100 HFD2100 HFD3100 HFD4100 0, | . 0. FDC2100 FDC3100 FDC4100
110 | FD1110 FD2110 FD3110 FD4110 HFD1110 HFD2110 HFD3110 HFD4110 / ... ... FDC2110 FDC3110 FDC4110
125 | FD1125 FD2125 FD3125 FD4125 : HFD1125 HFD2125 HFD3125 HFD41254 |~ ..... FDC2125 FDC3125 FDC4125
150 { FD1150 FD2150 FD3150 FD4150 1 HFD1150 HFD2150 HFD3150 HFED4150 V-...... FDC2150 FDC3150 FDC4150
Table 5-3. Type FW, HFW Fixed Thermal,
Non-Adjustable Magnetic Single Pole
(ol Circuit Breaker Catalog Numbers® @
g Continuous Type FW Type HFW
E é”t‘Pe"e 240 Vac 240 Vac
ating 125 Vdc 125 Vdc
R at 40°C
| 100 FW1010 ... ...
16 FW1016 HFW1016
N 20 FW1020 HFW1020
G 25 i FW1025 HFW1025
32 FW1032 i HFW1032
40 FW1040 HFW1040
| 50 | FW1050 HFW1050
N 63 | FW1063 HFW1063
80 FW1080 HFW1080
F 100 FW1100 I'HFW1100
o 110 FW1110 HFW1110
125 FW1125 HFW1125
R B  FW1160 HFW1160
LY Table 5-4. Type FW, HFW, FWC Adjustable Thermal, Non-Adjiastable Magnetic Circuit Breaker Catalog Numbers® @
T Maximum Thermal Type FW ‘ Type HFW ' Type FWC
i CAO"“”“OUS ! leus‘mem " 2-Pole®  3-Rele 4-Pole® | "2-Pole® 3-Pole 4-Pole® 2-Pole® 3-Pole 4-Pole®
(o] R’T;Pe'e ange 660 Vac 660 Mac 660 Vac 660 Vac 660 Vac 660 Vac 660 Vac 660 Vac 660 Vac
Y ata 4'3% 250 Vdc 250 Vdc 250 Vdc
N | . : B} S
50 | 50-40 FW2050 FW3050 FW4050 [ HFW2050 HFW3050 HFW4050 FWC2050 FWC3050 FWC4050
63 | 63-50 i FW2063 FW3063 FW4063 HFW2063 HFW3063 HFW4063 FWC2063 FWC3063 FWC4063
80 i 80-63 © FW2080 FW3080 FW4080 ' HFW2080 HFW3080 HFW4080 FWC2080 FWC3080 FWC4080
100 100-80 FW2100 FW3100 FW4100 i HFW2100 HFW3100 HFW4100 FWC2100 FWC3100 FWC4100
125 125-100 FW2125 FW3125 FW4125 HFW2125 HFW3125 HFW4125 | FWC2125 FWC3125 FWC4125
160 160-125 FW2160 FW3160 FW4160 HFW2160 HFW3160 HFW4160 ; FWC2160 FWC3160 FWC4160
Table 5-5. Type FW, HFW, FWC Adjustable Thermal, Adjustable Magnetic Circuit Breaker Catalog Numbers® @
Maximum | Thermal . Magnétic (Type FW ' Type HFW ‘ Type FWC
Continuous | Adjustment | AdjustMeENt 2 pole®  3-Pole 4-Pole® | 2-Pole®  3-Pole 4Pole® | 2-Pole®  3-Pole 4-Pole®
Rntwpere ange ange 660Vac 660 Vac 660 Vac | 660 Vac 660 Vac 660 Vac 660 Vac 660 Vac 660 Vac
nanng. ! 250 Vdc 250 Vdc \ 250 Vdc
50 I 50-40 300-500 FW2050J FW3050J FwW4050J HFW2050J HFW3050J HFW4050J ‘ FWC2050J FWC3050J FWC4050J
63 63-50 315-630 FW2063J FW3063J FW4063J | HFW2063J HFW3063J HFW4063J | FWC2063J FWC3063J FWC4063J
80 80-63 400-800 FW2080J FW3080J FwW4080J | HFW2080J HFW3080J HFW4080J FWC2080J FWC3080J FWC4080J
100 100-80. 500-1000 FW2100J FW3100J FW4100J | HFW2100J HFW3100J HFW4100J FWC2100J FWC3100J FWC4100J
125 125-100 625-1250 FW2125J FW3125J FW4125J | HFW21256J HFW3125J HFW4125J FWC2125J FWC3125J FWC4125J
160 ! 160-12% 1 800-1600 i FW2160J FW3160J FW4160J | HFW2160J HFW3160J HFW4160J ‘ FWC2160J FWC3160J FWC4160J

® Not UL listed:

® 2-pole circuit,breakers supplied in 3-pole frame.

® 5 KA maxuinterrupting rating only.

® W model.cireuit breakers not UL listed.

® UL listed for'SWD applications. See NEC Article 240-83(d).
® Right'pole neutral.

@ Leftipole neutral.
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Molded Case Switch Selection
Molded case switch catalog numbers are
identified in Tables 5-6, 5-7, and 5-8. For UL
listed, series tested circuit breaker-molded
case switch and fuse-molded case switch
application data, refer to Westinghouse.
Molded case switches ordered using these
catalog numbers include standard load ter-

minals only.

Table 5-6. Type EHD High Magnetic (K)
Molded Case Switch Catalog Numbers®

Continuous 2-Pole 3-Pole
Q;‘:ﬁge 480 Vac 480 Vac
at 40°C 250 Vdc

Type EHD (K)
LOO [ EHDZ'IOOIS

EHD3100K

Table 5-7. Type FD High Magnetic (K)
Molded Case Switch Catalog Numbers®

Contin- 2-Pole 3-Pole 4-Pole
uous -
Ampere 600 Vac 600 Vac 600 Vac

T 250 Vdc
Rating
at 40°C

Type FD (K)

100 FD2100K FD3100K FD4100K
150 | FD2150K FD3150K FD4150K

Table 5-8. Molded Case Switch High
Magnetic Trip Setting

Frame Rating Trip Tolerance
t Setting (Amps) (Percent)

EHD/FD ’ 100 {1050 \ +20

FD 150 ‘ 1200 +20

Table 5-9. Type HFDDC 500 Volt Dc Breaker

Catalog Numbers®@

Continuous 3 Pole
Ampere
Rating
at 40°C
15 HFDDC3015L
20 HFEDDC3020L
25 HFDDC3025L
30 HFDDC3030L
35 HFDDC3035L
40 HFDDC3040L
45 HFDDC3045L
50 HFDDC3050L
60 HFDDC3060L
70 HFDDC3070L
80 HFDDC3080L
90 HFDDC3090L
100 HFDDC3100L
110 HFDDC3110L
125 HFDDC3125L
150 HFDDC3150L
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Section 5 — Selection and Ordering®%maformation

Accessories

Accessory catalog or style numbers are
identified on pages 23 through 29. All
mounting hardware is supplied unless oth-
erwise noted.

Termination Accessories

Line and Load Terminals

F-frame circuit breakers and molded case
switches have load terminals only as stan-
dard equipment. When standard line-end
terminals (same as standard load-end termi-
nals) are required, add suffix L to the circuit
breaker catalog number. When nonstanddrd
or optional line and/or load terminals are
required, order by style number (no charge
when ordered with circuit breaker). Speeify
if factory installation required,

Max. Terminal Wire AWG Metric Style Numbers

Breaker Body Type | Wire Wire Package of 3
i 3 ackage of 3

Amps Material ; Range Range mm Terminals
Standard Pressure Type Terminals

20(EHD) Steel [ cual #14-#10 | 25-4 ! 624B100G14
100 | Steel Cu/Al #14-1.0 25-50 : 624B100G02
160®@ Aluminum i Cu/Al #4-4/0 25-95 | 624B100G17
Optional Cu/Al Pressure Brerminals

50 | Aminum CuAl [1a-#4 12516 | 624B100G10
100 Aluminum Cu/Al #4-4/0 ! 25-95 624B100G17
100 Aluminum Cu/Al | #14-10 | 2.5-50 624B100G19
160@ 3 | StainlessiSteel Cu | #4-4/0 ‘ 25-95 | 624B100G18
Keeper, Nut Terminal Shield

Keeper‘nuts are available in English and
metrigythread sizes in packages of 12.

The terminal shield is available for line ter-
minal areas in 1-, 2-, 3- and 4-pole circuit
breakers. Special terminal shields are also
available for use when an electrical (sole-
noid) operator is mounted on the circuit

Thread Fype Thread Size Catalog Number
Package of 12

English 10-32 KPR1A

Metric: M-5 KPR1AM

Interphase Barrier

breaker. The standard style number by pole
for each terminal shield (shown in table
below) is for a package of 10 and is priced
per each package. Special terminal shields

Catalog Number (Package of 2 barriers):
IPB1

The interphase barrier is available for
extended insulation between circuit breaker
poles. Specify quantity when ordering.

@ For non-domestic molded case switch applications, use
EHD(K) or FD(K) versions. No FW(K) versions available.

@ UL listed through 150A only.

@ UL listed for copper wire only.

@ Includes line and load Cu/Al terminals

are packaged individually.

Number Style Numbers

of Poles Standard

(Package of 10)

Special

6265B229G06
626B229G07
6265B229G08
625B229G09

BWN =

4210B95G01
4210B95G02

Terminal End Cover

The terminal end cover is available for 3-
pole circuit breakers only. Two conductor
opening sizes are available. Specify quantity
(one per circuit breaker) when ordering.

Conductor Opening Catalog
Diameter (Inches) Number
0.25 (6.35 mm) TEC1
0.41 (10.41 mm) TEC2
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Series C Molded Case Circuit Breakers, F-Frame
Section 5 — Selection and Ordering Information

Panelboard Connecting Straps Plug-In Adapter
The panelboard connecting straps are avail-  Plug-in adapters are available for 2-, 3-, and
able in two sizes to meet the needs of most  4-pole circuit breaker configurations. One
standard panelboard applications. The plug-in adapter is used for each terminal
panelboard connecting straps are listed by end (line or load); specify quantity when
panelboard bus spacing. Style numbers for ordering. A one-piece steel mounting plate
special mounting brackets for CDP panel- is available at no charge when ordered with
board installations are also included. line and load plug-in adapters (field installa-
tion only).

g::cmg Sgg:n' Pole Connector Type ___ Continuous ‘ Style Numbers
(Inches) | Current Center Outside E:;ir:m [ 2-Pole ’ 3-Pole 4-Pole

Rating Style Style (Am| E;lares) “ ‘

" (Amperes) Number Number P ! | _

° 100 507C036G13 | 507C036G15 | 179C968G03
5-3/4 Inch Deep Box, 600 Vac Max 150/160 507C036G14 | 507C036G16 ' 179C968G04
2% 50 673B142G02 673B142G09
2Ya 100 673B142G02 673B142G10  Mounting | 176C511H01 | 507C047H01 | @
Ya 150 673B142G04 673B142G03  Plate
; R - —

31 — 1253C72G01 | 1253C72G03 @ Refer to Westinghouse for availability
31 | 100 1 1253C73G03 1253C73G06

3% I 150 1253C73G01 1 12563C73G05

Mounting Bracket
Style Numbers

g 2-Pole [3-Pole
D 624B600H02 | 624B600H01
E Rear Connecting Studs '
Each rear connecting stud assembly con- Mounting Panel
| sists of one stud and one tube. Select alter- (==
[\ I nate long and short stud assemblies for Ug=d
(¢ circuit breakers with more than one pole to  Breaker Mounting—=| "' Thread
maintain proper clearances between poles. Surface
QI One assembly is required for line-end and e et {13
(VI one for load-end of each pole. Tubes must S cozzon 4
F be ordered separately. Connecting studs are — A i
o) available only with English thread sizes. 3,';; LA—-L—Ch—I
R 3 °
M Stud | Stud Panel Thickness [ Tuse Length Tube Dimensions
A Ampere ' Style {Inches) ‘ {Inches) Style (Inches)
T Ra!mg J Number | AV T 1784LE T Number 377 \ E T F T
| For 15A to 100A Circuit Breakers
(o ]l 100A Short | 451D874G01 | 4 [ 1v16 32B3446H20 ]
[YJl 1004 Short 451D874G01 | V16 to 1%4s 1% 32B9446H21 35,
100A Short 451D874G01 | Ve to % 116 N 32B9446H22 o s
100A Short 451D874G01 Vato % 2 ) 32B9446H23 o
C - o8
100A Long 451D874G02 1 3716 32B9446H24 |-
100A Long 451D874G02 16 to %16 N 3% 32B9446H25 o
100A Long 451D874G02  : ¥k to %8 & LD 32B9446H26 8 L
100A Long 451D874G02 } Va to %1g .. avs 32B9446H27
For 110A to 160A Circuit Breakers
160A Short 374D883G01 1 16 o 374D883H06 o \
160A Short 374D883G01 16 to 1546 13 374D883H07 Lan,
160A Short 374D883G01 Yayto 5 1116 o 374D883H08 L N
160A Short 374D883G01 Va 0O)F6 2 o |374D883HO3
— — - « T T - "], -
160A Long 374D883G02 | 1 ro 36 | 374D883H10 As - 14
160A Long 374D883G02 16 t0 Y16 [ 3% 374D883H 11 -
160ALong | 374D883G02 ¥ to %8 o LAZE 374D883H 12 2
160A Long 374D883G02 Va to %6 | ... a¥s 374D883H13
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Internal Accessories
Alarm (Signal)/Lockout Switch

Number of ‘ Mounting Connection Type and Location
Contacts | Location - . (- .
(Make and (Pole) 18-inch Pigtail Leads [ Terminal ‘ F4_e|drlnstallat|on
| Block | Kitsi,
Break) i ) —
Same Rear Opposite Same Pigtail Terminal
Side Side i Side . Leads | Block
Catalog Numbers Catalog Numbers
1 Left:2: !A‘IULA A1LILB A1LILC ATLILT ATLILPK ATLILTK
Right ‘ A1LIRA A1LIRB A1LIRC - ATLIRT ATLTRPK A1LTIRTK
| i
2 Left& A2L1LA A2L1LB ... A2LILT A2L1LPK A2L1LTK
Right " A2L1RA A2L1RB ... .. i A2L1RT A2L1RPK A2L1RTK
1 (Make Single ATL1CAE: ‘
Only) Pole !
Auxiliary Switch
Number of Mounting Connection Type and Location
Contacts Location 18-inch Pigtail Leads Terminal Field Installation
aandb (Pole) Block Kits®
Same Rear® Opposite Same Rigtail Tepminal
Side Side Side Leads Block
| Catalog Numbers i Catalog, Numbers
1 I Left® AIXILA A1X1LB AIX1LC AIXILT A1X1PK ATXILTK
E1X1LA® E1X1LB® EiXitce | ... A T e e
Right or A1X1RA A1X1RB A1X1RC AIXIRT AIXTPK A1X1RTK
Neutral E1X1RAQ® E1X1RB@ E1X1RC@ | ..., o |
2 Left® A2XILA A2X1LB ... A2X14T A2X1PK A2X1LTK
E2X1LAQ@ E2X1LB® ... | oA A
Right or A2X1RA A2X1RB ... 2A2XRT A2X1PK A2X1RTK
Neutral E2X1RA®@ E2X1RB®  ...... e W N e
‘ |

Auxiliary Switch and Alarm (Signal)/Lockout SwitchjCombination

Mounting . Connection Type and Location
Location 18-inch Pigtail Leads !\ Jérminal Field Installation
(Pole) #Block Kits:i
Same Rear Safme Pigtait Terminal
I Side Side Leads Block
Catalog Numbers Catalog Numbers
Left AAL1TLA AALILB : AALILT AALTLPK AALILTK
i ! i
Right JAAL‘IRA AALIRB lAAL'I RT AAL1IRPK i AALTIRTK
Shunt Trip Voltage Connection Type and Location
Select shunt trip catalog number forthe haine 18-inch Pigtail Leads Terminal Field Installation
voltage within the indicated voltage rarge. 50/60 H‘;)' Block Kits @
Shunt trip coils are designed to be, applied Same Rear@ Opposite Same Pigtail Terminal
at specific ac or dc voltages within“the volt- Side Side Side Leads Block
age range shown. Specific @pplication volt- Catalog Numbers . Catalog Numbers o
ages and electrical ratings are shown in Left Pole Mounting
Table 4-3. Electricalgratings,arefalso shown 9- 24 Vac or Vdc SNTILAO3  SNTILBO3  SNTILCO3  |SNTILTO3 | SNTILPO3K | SNTILTO3K
on applicable circdit breakeriaccessory 48-127 Vac or 48-60 Vdc® SNT1LAO8 SNTILBO8  SNT1LCO8 SNTILTO8 | SNT1LPO8K SNT1LTO8K
nameplates. 208-380 Vac or 110-127 Vdc SNT1LA12  SNT1ILB12 SNT1LC12 SNT1LT12 SNTILP12K SNTILT12K
415-600 Vac or SNT1LA18 SNTILB18  SNTILC18 SNTILT18 SNTILP18K SNT1LT18K
220-250 Vdc
Right® or Neutral Pole Mounting
9- 24 Vac or Vdc SNT1RA03 SNT1RBO3 SNT1RCO3 SNT1RTO3 SNT1RPO3K SNT1RTO3K
48-127 Vac or 48-60 Vdc® SNT1RA08 SNT1RBO8 SNT1RC08 SNT1RTO08 SNT1RPO8K . SNT1RTO08K
208-380 Vac or 110-127 Vdc SNT1RA12 SNT1RB12 SNT1RC12 SNT1RT12 SNT1RP12K - SNT1RT12K
415-600 Vac or SNT1RA18 SNT1RB18 SNT1RC18 SNT1RT18 SNT1RP18K i SNT1RT18K
220-250 Vac :
Low Energy Shunt Trip® ® Notlisted with Underwriters Laboratories, Inc. for field
Mounting: Connection Type and Location _ installation. . .
Positions K o o . . @ Standard mounting location.
24 Ve 18-inch Pigtail Leads Terminal Field Installation @ Leads exit load end of circuit breaker. Factory installa-
Block Kits ® tion only.
Same Rear@ Opposite Same Pigtail Terminal @ Standard pigtail lead exit location.
Side Side Side Leads Block ® 120 Vac marked suitable for ground fault protection
devices
Catalog Numbers Catalog Numbers . ® Cutoff provisions required in control circuit.
Left Pole®@  LSTILA LSTILB LSTILC LSTILT LSTILPK VLSTILTK @ 125 volt (Max.), 5060 HZ switch for use in electronic cir-
Right Pole LSTIRA LST1RB LST1RC LSTIRT LSTIRPK | LSTIRTK cuit of 100 micro-amp and 15 VDC minimum.
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Undervoltage Release Mechanism

(Handle Reset)

Select handle reset undervoltage release
mechanism catalog number for the voltage
within the indicated voltage range. Under-

voltage release mechanism coils are

designed to be applied at specific ac or dc
voltages within the voltage range shown.
Specific application voltages and electrical
ratings are shown in Table 4-4. Electrical
ratings are shown on applicable circuit
breaker accessory nameplates.

Vari-Depth Handle Mechanism

Accessories for Vari-Depth Handle
Mechanism

Special Handles: Meet NEMA 4 require-
ments. These handlesfare similar to stan-
dard handles, exeept 'they include an
internal neoprene ‘gasketgBlie to gasketing
effect between handledand housing, handle

‘é°"age Connection Type and Location will not indicaté a tripped position when
au:g 18-inch Pigtail Leads Terminal Field Installation used with circuit breakérs. Not UL listed.
ac Freq = Block Kits@
50/60 Hz) - - - -
Same Rear® Opposite Same Pigtail Terminat Standard Finish:
Side Side Side Leads Block
- - ———  Style Ndmber: 504C323G04
Catalog Numbers | Catalog Numbers
Left Pole Mounting ‘ Handle Kits: These kits are for use with
24 Vac . UVH1LA03 UVH1LBO3 UVHILCO3 UVH1LT03 UVH1LPO3K UVHILTO3K  NEMA 4, 7 and 9 cast enclosures. The kits
48- 60 Vac ! UVH1LAOS UVH1LB05 UVHILCO5 UVHILTOS UVH1LPOSK UVHILTOSK  : : ; g
110-127 Vac . UVH1LAO8 UVH1LBO8 UVH1LCO8 UVHILTO08 UVH1LPO8K UviiLTosx 4Meludela special operating handle, mount
208-240 Vac  UVHILATI UVHILBT1  UVHILCTI | UVHILTI UVHILP11K uvHiLT11K [ Ing Belts and an adapter bushing (bushing
380-480 Vac i UVH1LA15 UVH1LB1S UVHILC15 i UVHILT1S UVH1ILP15K UVHIRISK raay be purchased separately). Kits may be
525-600 Vac | UvHILAT8 UVH1LB18 UVHILC18 UVHILT18 UVH1ILP18K “UVHILT®8K  uged'with standard mechanisms and shafts
12 Vdc UVHILA20 UVHILB20 UVHILC20 UVHILT20 UVHILP20K uvhiLT20x @ required. Not UL listed.
24 Vdc - UVHILA21 UVH1LB21 UVHILC21 UVHILT21 | UVHILP21K UVHILT21K
48- 60 Vdc } UVH1LA23 UVH1LB23 UVHILC23 UVHILT23 UVHILP23K UVHI1LT23K ) For NEMA 4, 9 Enclosure
125 Vdc UVHILA26 UVHILB26 UVHILC26 UVH1LT26 UVH1LP26K UVHILT 26K - .
i | r: 314C794G1
lo R 220-250 Vdc UVH1LA28 UVHILB28 UVH1LC28 UVHILT28 I UVH1LP28K Uviiltegc  Kit Style Number: 314C794G10
28 Right Pole Mounting@ For NEMA 7 Enclosure
D 24 Vac UVH1RA03 UVH1RBO3 UVH1RC03 { UVHIRTO3 | UVH1RPO3K uvHirTO3k  Kit Style Number: 314C794G09
E 48- 60 Vac UVH1RAO05 UVH1RBO5 UVH1RCO5 UVHIRTO05 UVH1RPQSK UVH1RTOSK
110-127 Vac UVH1RA08 UVH1RBO8 UVH1RCO8 UVHIRT08 * UVH1RPO8K UVH1RTO8K ; .
I 208240 vac UVHIRAN UVH1RB11 UVHIRC11 UVHIRT11 UVHIRRK UVH1RT11K Adapter Bushllng Only:
[ 380-480 vac UVH1RA1S UVHIRB1S  UVHIRC1S UVHIRT15 OVHIRP 15K UVHIRTI5K  Style Number: 314C794G04 w
(Y 525600 Vac UVHIRA18 UVH1RB18 UVH1IRC18 UVHIRT18 UVHIRP 18K UVHIRT18K
‘ T MC Motor Control Handle Mechanism
G 12 Vdc UVH1RA20 UVH1RB20 UVH1RC20 UVH1TRT20 UVH1RP20K UvHiRT20k | YP® ) e Ve
24 Vdc UVH1RA21 UVH1RB21 UVH1RC21 UVH1RT21 UVH1RP21K UVH1RT21Kk  For use with NEMA 1 Enclosure
48- 60 Vdc | UVHIRA23 UVH1RB23 UVH1RC23 UVH1RT23 UVHIRP23K UVHIRT23K  Catalog Number SMCU150FD
| 125 Vdc | UVH1RA26 UVH1RB26 UVH1RC26 UVH1RT26 LVHIRP26K UVH1RT26K
Y 220-250 vdc | UVH1RA28 UVH1RB28 UVHIRC28 UVH1RT28 UVH1RP28K UVH1RT28K  For use with NEMA 12 Enclosure
F Catalog Number CMCU150FD
R Type SM Safety Handle Mechanism
M Handle Operating Accessories Right Hand Mounting, Enclosure Cover
A Electrical (Solenoid) Operator Hinged on Left: Cat. No. SM150R
hgll Orerating Frequency Catalog Numbers Left Hand Mounting, Enclosure Cover
1 50760 Hz Terminal 18-Inch Hinged on Right: Cat. No. SM150L
o Block Pigtail Lead For Door Hardware, see page 29
120 AC EOP1TO7 EOP1P07
N B2 ‘ EOP1T11 EOP1P1} : .
2 oo EOP1T03DC EOP1POIDC Slide Plate Handle Mechanism
120 | EOP1TO7DC | EOP1P07DG Enclosure Cover Hinged on Right (Drillin
240 | EOPIT1IDC | EQP1P1IRC 9 ght ( 9

Plan Reference: 657D074)
Vertical Mounting,
Padlocks in OFF Position
Style No. 314C386G03

Padlocks in ON or OFF Position
Style Number 314C386G10

Horizontal Mounting,
Padlocks in ““OFF" Position
Style Number 314C386G06

NEMA 3, 4, 5 Outdoor or Hazardous Loca-
tion Handle Mechanisms

W/O Lock off With lock off Nt

MechanismsG/ @@ | Handle® Shaft® (Drilling Plan Reference 48A3656)
Standard - {Nol\ Special - (With  NEMA 1, 3R, 12 | Standard ~ Jrong  Padlocks in OFF Position

Internal Lagkoff){)Internal Lockoff) | (With Hardware) - ] ____ Style Number 48A3656G03
;Tuyrfber ~ Wii}_lrlv;ber N Eltuyrlﬁber Eltuyrlrfber 752?)%'1 i ﬁtuyrfber EZB‘:L Padlocks in ON or OFF Position
373D958G22 373D958G23 504C323G03 | 47A4446G36 5-10% T47A4846G37 1014 Style Number 48A3656G04

® Not listedwith Underwriters Laboratories, Inc. for field

installation.

@ Includes hardware.
® Outline and drilling plan reference - drawing 653D270.

(2 Standard mounting location.

@ When circuit breaker is used with plug-in kits or rear
connected studs, special mounting hardware is
required. Refer to Westinghouse

® Standard pigtail lead exit location.

@ UL listed for field installation under E64983. January 1992
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Type AMT Vari-Depth, Vari-Width Flange Mounted Handle Mechanism Accessories for Type AMT Mechanisms
For Type EHD, FDB, FD, HFD, FDC, FW, HFW and FWC Molded Case Breakers Spacer Kit to Vary Width (Not for use with
fixed mechanisms)
3 Type AMT Component Parts Cat. Number;, AMTSK1

Backplate and Yoke Assembly This spacer.kit isfor up to 1-inch variation

and copsistsiof multiples of thin spacers to
be uséd asprequired. A maximum of two kits
per installation may be used. Hardware is
nat.supplied because of dimensional varia
tionsyUse standard Ya-inch x 20 bolts.

Fixed'Width Pivot Mechanism
€Cat. No. AMTPM-F®

Below Handle Mtg.

Above,Handle Mtg.

Flange Mounted Pivot Mechanism

Enclosure Depth Dimensions in Inches for
Operating Rod and Brace Assembly

Short Rod . Long Rod

AMTRB12 | Cat. No. AMTRB2®
Max. i Min. Max.
N 12 18

Assembled Type AMT for Above Handle
Mounting (Breaker Not Included)

Above Handle Mtg.

Rod,Brace Assembly

Operating Handle

Catalog Numbers@

Complete Consists of and Shipped as Camponent Parts Listed Below
Assembly Backplate andr T Q] Qperating Rod and a Flange Mounted 77; 7Er><trerrr\al
Yoke Assembly, Brace Assembly® . Pivot Mechanism ' Operating
S N 4 | Assembly® | Handle
Above Handle Mounting With‘Short Rod and Brace
AMTFBASV I AMBFB ! AMTRB1 AMTPM © AMTOP
Above Handle Mounting/With Long Rodiand Brace
AMTFBALV [(AMTFB ! AMTRB2 AMTPM AMTOP
Below Handle Mounting'With Short®Rod and Brace
AMTFBBSV ‘ AMTEB:B ! AMTRB1 AMTPM-B AMTOP
Below Handle Mounting With Long Rod and Brace
AMTFBBLV | AMTFB-B AMTRB2 Y AMTPM-B AMTOP
Below Handle Fixed-Width,With Short Rod
AMTFBBSF | AMTFB-B i AMTR AMTPM-F AMTOP
Ordering Information 2. Order spacer kits or door hardware
1"Order a complete mechanism using adapter as required.
Complete Assembly catalog number. 3. Individual component parts may be o )
Mechanism will be shipped as individual ordered by Catalog Number. (;) \l/Jle_dI‘A:tz%a;z: Egg’;g”““ded
components shown above and listed @ Width spacer kits car‘mot be usedwith shortrod at min-
below. imum enclosure depth.

January 1992
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Series C Molded Case Circuit Breakers, F-Frame
Section 5 - Selection and Ordering Information

Lock and Interlock Accessories

Nonlockable Handle Block
Catalog Number: LKD1

One per circuit breaker.

Padlockable Handle Lock Hasp
Catalog Numbers

2, 3, 4 pole breakers: PLK1

1 pole breakers ®: PHL1

The padlockable handle lock can be
mounted on either side of the operating
handle®. One per circuit breaker: field
installation only.

Key Interlock Mounting Kit

Key interlock mounting kits are for field
installation only. Select mounting kit catalog
numbers to match type of lock used. Key
interlocks are supplied by customer.

Lock Lock Bolt Projection in ‘ Kit

Manufacturer Type ' Withdrawn Position Cat.
4 No.

Superior B-4003-1 | 38 inch KYK1

Kirk F . 3 inch

Square D SF None

Federal Pioneer l VF ¥ inch |

Castell I K or QK 3 inch | CTK1

Walking Beam Interlock
Catalog Number: WBL1

The walking beam interlock is available for
mounting between two adjacent circuit
breakers spaced 1/4 inch apart and having
the same pole configuration. The two circuit
breakers must be factory modified to accept
the walking beam interlock assembly (suita-
ble for use with either 2-, 3-, or 4-pole cir-
cuit breakers). With properly modified
circuit breakers, the walking beam interlock
is suitable for field installation. Order circuit
breakers of the type and rating required
modified for field installation of the walking
beam interlock.

Slide Bar Interlock
Catalog Number: SBK1

The sliding bar interlock isfavailable for
mounting between two adjagent 3-pole cir-
cuit breakers with circuit breakess cénterline
spacing at 4% inches and enclosure front
panel thickness of & or %6 inches. (For field
installation only.)

Miscellaneous Accessories

Base Mounting Hardware

Base mounting hardware is supplied at no

charge when ordered with a circuit breaker
or molded case switch. When ordering sep-
arately, refer to price list.

English Thread

No. of | Description ' Type of Style
Poles Mounting Numbers
1 ! 164-32 x 3.188 | Individual 1 624B375G01

inch Pan-Head

Steel Screws, | Group (one set of | 624B375G02
Lockwashers, * hardware for two

and Clamps . circuit breakers)

2 .164-32 x 1.5 Individual 4218B80G01
inch Pan-Head
‘ Steef Screws ! ‘
and
Lockwashers |
3.4 Individual 4218B80GB2

Metric Thread

No. of | Description Type of Style
Poles Mounting Numbers
1 M4 - 0.7 x Individual 4218B80G09
| 80mm Pan-
Head Steel Group (one set.of 174218B80G10
Screws, Lock- | hardware for two

washers, and circuit bre@kers)

| Clamps
2 M4 - 07 x | dndividual 4218B80G11
: 38mm Pan-
Head Steel
Screws and:
Lockwashers
3,4 “Individual 4218B80G12
LFD Current Limiter Attachment
Circuit Breaker,Rating® Amps. - Catalog
i Numbers
15-70 LFD3070R
80-160 LFD3150R

@ Ratings‘thcough 70A can be suppliedrwith terminals for
@u cable only, (#14 — #2.)"Order by description.

Modifications

Special Calibration

For 'special thermal, magnetic, or frequency
calibration, order by description; refer to
price list.

Moisture-Fungus Treatment
Order by description, refer to price list.

Marine Applications

When listing Mark for marine applications
under UL489 is required, specify require-
ment when ordering. Nonaluminum termi-
nals must be used. Available on D model
circuit breakers only. No price addition
applies.

® The one pole lock is a snap-on type.
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Door Hardware

Door hardware listed in this section may be
used with Types SM and AMT handle
mechanisms.

Three choices of door hardware and an aux-
iliary handle are offered to provide the best
latching scheme for individual needs. The
door hardware is designed with a provision
for padlocking, and a coin-proof slot that
requires the use of a tool to open the door,
for maximum security.

Select desired hardware below. Additional
latches can be ordered from accessories
section if desired.

Hardware i Description and
item [ Catalog Numbers

i “ With sliding latches for smaller panels up
;ﬁ» to approx. 30" high.

| Catalog Numbers
Right Hand: DH1R
Left Hand: DH1L

With 2 roller latches for intermediate
panels up to approx. 40" high.

| Catalog Numbers
Right Hand: DH2R
Left Hand: DH2L

299 T
. QJ& With 3 roller latches for larger panels
& J approx. 40" and higher.

Catalog Numbers
Right Hand: DH3R
Left Hand: DH3L

Aunxiliary handle for larger paneis,

‘ Catalog Numbers
. Right Hand: ©H4R

| Left HandpDH4L

Note:
Right hand enclosure cover hinged on left,
Left hand enclosure cover hinged on right.

January 1992
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Series C Molded Case Circuit Breakers, F-Frame
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Door Hardware Kit
Cat. No. AMTDHA

Accessories

Dress Nameplates: Required
to meet automotive specifica-
tions. Mounts from inside 'S
enclosure and covers operat-
ing mechanism mounting
bolts, making mechanism non-
removable when enclosure
door is closed.

Style Number: 373D260G05

Electrical Interlock Kit:
Provides 1 N. C. and 1 N.
O.contacts (SPDT switch)
for use with auxiliary cir-
cuits. Mounts to end of
mechanism housing as
shown.

This adapter kit is for use with door hard-
ware kits DH1R, DH2R, or DH3R for type SM
handle mechanisms to permit the use and
interlocking of right hand installation of the
type AMT handle mechanism (Below-the-
Handle or Above-the-Handle type).

Style Number: 622B747G01
Door Interlock Kit for Side Plate Handle

Mechanism

Three point interlock for use with mecha-
nisms where regular interlock is not
adequate.

Auxiliary Latch Kits: Provide an,additional
latch for use with applications where two
point latching may net be adequate.

Style Number 28A2656G08
(Drilling Plan Reference 208B624)

Sliding Latch

Rolling Latch

For Doer Hardware Using Sliding Latches
Right or Left Hand Mtg.: Style No.
656D669G01

For Door Hardware Using Roller Latches
Right Hand Mtg.: Style No. 370D801G04

Left Hand Mtg.: Style No. 370D802G04

Door Operated Interlock Defeater Kit for
Type SM Mechanisms: Required when door
hardware is not used, operates as door clo-
ses. Additional door securing means such
as screw latch, also required (to be supplied
by box manufacturer).

Style Number: 623B214G02
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Series C Molded Case Circuit Breakers, F-Frame
Section 6 — Dimensional Data

Dimensions in Inches and (Millimeters)
Not to be used for construction purposes unless approved.

Line End Line End Line End Line End

6 Holes For .164-32 (No. 8) x 1.500
M4 x 0.7 x 40}

Mounting Screws 4 Holes Accept

(M3.5)

#8 Thread Cutting Screws \750

.500 (13) Wide Conductor
With 219 (6) Dia. Hole

469 266 625
&/ 02 i 7 8)
1.031 — g v §
(26} 1,125
5.063 3.375
1200 {129) Lrough For 86)
{2
i deteszme ||
6.000
a1 q — {152
) 250 (o
(32} - 2.375 500
A ¥ Gy i)
0 . _*_ -
688 | B)Holes As,Shown 2.938 *«[ 750
7) |1375 | 1378 L7 Accepti#8 Thread L {75) ._,;t 119)
(35} (35) Cutting Screws 3.188 \
{M3:5) 81) ™ w
Line/Load End Line/Load End Line/Load End Line/Load End 3375 1 e o e Conductor
175 (86} (10'.{)0 Amps and .250
R 3.500 6) Dia. Hole 80-150 Amps
. 520 1 e b 58 A 1000 e 20635t T we
a7 FI - ’l l"résb (52',1 r‘ 3,000
000
375 (25) (25}
i3 iy il iR
&L_.L.Lf oo - g £ pn el o
1.703 ‘
43) \
L1 L o ;
i 7 740 740
| *" t“mgo) *H (19} '(130)"‘ F’ l (19 F
2750 - e — be 5500 |
hreo -] 4125 — > (140 |
Front Cover Cutout Approximate(Shipping Weight (Lbs.) Adjustable Thermal/Magnetic Buttons
i Breaker No. of‘Poles Line En
Elr?de ¢Circuit Breaker Handle Type i 1 | 2 l 3 0
594 594 _— +
i et 10 EHD |2 3 | ave
4 1 FDB S 3 4,
‘ } FD 2 |3 4 218 Dia, Button
‘ ‘ HFD 2 J 3 4% (6) (2 places)
313 FDC .. 3Va 4%
5% ) — - - 289
| 2,906 Yl
! {74
; 1
. ~Circuit Breéker
. ‘J[* “TF ~YRandie N 2 ﬁ
¥
) - 1.375
o ® goad (34 mm} L .
(S S Circuit Breaker Handle Travel Distances
188 (5mm) Dia. Hole fon
Access to Push-to-Trip Circuit Dimension Handle Force,
Breaker Lbs.@®
Status A B C D E 15A 100A 150A
On 3.07 292 3.96 3.40 3.33 9 12 14
(77.98) (74.17) (100.58) (86.36)  (84.58)
Tripped 265 257 4.06 2.99 298 3@ 4@ i@
(67.31) (65.28) (103.12) (76.95) (75.69)
off 2.08 2.14 4.12 242 256 1 15 15
(52.83) (54.36) (104.65) (61.47)  (65.02)
Reset 1.98 2.05 4.1 2.30 248 1 20 21

(50.29)  (52.07) (104.39)  (58.42) (62.99)

@ Measured .125 (3.175) above escutcheon.
@ Applied by circuit breaker handle to external handle mechanism.

January 1992
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Series C Molded Case Circuit Breakers{\F-Frame
Section 6 — Dimensional Data

Dimensions in Inches and (Millimeters)
Not to be used for construction purposes unless approved.

Front Connected Drilling Plan

Line End 1 Pole 2 Pole 3 Pole 4 Pole
688 i750> 1%59’0) 1.375 .750 .750
i 19 688 35) ~ 688 (19} (19)
m)»} I‘:_t L*nm__* ‘i 17) ¥ t | K1
. I S S Il
i | I* f RN |
2,875 2.875 2.875 | 28
b t (77 ) ! \ {73) ‘ | \ By
i

| " 4500 4.500 b l 4.500 b ‘ 4500

—l——‘—j—(m. "—!— T Ayt _'——r—,-| | (114 |———-T—*r‘|“' —t I (™)
|

¢
: J? .—% o -0 —o—A4
1 J\ u Lo e 4 \ | el
H —t 1y F
Load End .164-32 Tap. 2 Holes .164-32 Tap. 2 Holes .164-32 Tap. 4 Holes 164-32 Tap /6 Holes
{M4 x .07) (M4 x .07) (M4 x .07) M4 x .07)

Rear Connected Drilling Plan

469 . 469
123 Line End 12)
_ . [ B B
: foo s BN
! : P
3 196 ‘ ‘ 3.156 |
(sm‘ i i | I "

i
| & i -
| Circuit Breaker | |
~ T Handle T _‘1_17
|

|
| f
- N {:/ ‘% —$ 7 - ‘% %
1.375 » 1.375 1.375 | 1.375
Load End (35) (35) J 35) ! (35)
2750

2.750
.438 Dia. Holes For 10 A to 100 A — 127705)0

4.125
.563 Dia. Holes For 110 A to 160 A (105)
14)
Electrical (Solenoid) Operator Plug-in Adapter
3.99
(i01) —& L ,
3.30 > § Breaker - - €3 1
a) T ‘ R ¥]
— 2 J
ar '

852 8 () 7)) . % 1764 (7) 5116
ey 64
n;jr‘r*’nﬂ X (72) ‘ I 1376 (211 Diameter 129)
T
u".uu--al-..::ﬂ—_‘-‘ 10y 7g 3% 22)
T = - - 3 d 78X "B Copper Bars for 10 At 100 A
Waestinghouse 14 x 586 x 16) i
glectnc 45 - E * % Copper Bars far 110 A and 160 A
erator : {14.29}
pera 1 %6 4> Bars May be Rotated 90° ‘

i (1
Opening For < 218
Control Leads I ‘:@J 2013 j»«i—H
on 0 == S ]

> @ ax U % Handle [ - YT [

(109) Trip ¢ -, @) Dl | 250 -
17) o ‘
| ] off © e +2WE4¢<57> e 218 (52) >
2.102 [FEAET) == g
438 (111}
(53) 2.80 < 8381137) ———— ——»«2'8 (54 ~]
(71) P , o

> (6)" Manual Operation L

) | l ] D A7 EEE B B —

Tis Rl bt S i - .
P : _W_J ig%O) ggo) Plug-in and Bolt-on Detail
[FNER Ry et '
-i Circuit Support
31187 Breaker Block Plug-in
“ (F?r;f) 281 > Conductor  Stab  Conductor  Bgt stab to circuit
- 97) ] breaker conductor, then
6.49 plug into support block.
(165 ) ?
(71;53 ) —- Bolt-on
Max. Bolt stab to support

block, then bolt support
block to circuit breaker
conductors.

January 1992



Frame Book

29-101

Page 32

Series C Molded Case Circuit Breakers, F-Frame
Appendix A - Guide Specifications

Typical Specifications For Series C Molded
Case Circuit Breakers

Electrical circuits shall be protected by
Series C Molded Case Circuit Breakers as
manufactured by Westinghouse Electric
Corporation.

Each pole of the 2- and 3-pole circuit break-
ers shall provide complete circuit overcur-
rent protection by having inverse time and
instantaneous tripping characteristics and,
where applicable, be current limiting.

The circuit breakers shall be operated by a
toggle type handle and shall have an inde-
pendent quick-make, quick-break, over-
center switching mechanism that is
mechanically trip free from the handle so
that the contacts cannot be held closed
against short circuit currents. Tripping due
to overload or short circuits shall be clearly
indicated by the position of the handle. The
ON and OFF positions shall be clearly
marked on the cover of the circuit breaker
along with the international symbols | for
ON and 0 for OFF on the handle providing
positive indication of the circuit breaker con-
tact position. Additionally, a color-coded
indication of the circuit breaker contact posi-
tion shall be provided: red for ON, green for
OFF, and white for tripped. An easily acces-
sible Push-to-Trip button for mechanically
exercising the trip unit shall be provided on
the cover of each circuit breaker. All poles
of a multi-pole circuit breaker shall be so
constructed as to ensure simultaneous
open, close, and trip operations.

Circuit breakers must be completely
enclosed in a high strength glass-polyester
case.

Non-interchangeable trip circuit breakers
shall be factory sealed; interchangeable trip
circuit breakers shall have the trip unit
sealed to prevent tampering. Ampere gat-
ings shall be clearly visible from the front of
the circuit breaker. Contacts shalljbe non-
welding silver alloy. Arc extip€tion ‘must be
accomplished by means of DE-ION® ar¢
chutes, consisting of metal grids' mounted

in an insulating support.

The minimum interrupting ratings of the cir-
cuit breakers shall be at least equal to the
available short circuit current at the line ter-

minals. Where applicable, circuit breakers
shall be UL listed for series tested
application.

Circuit breakers in 150A and 250A frame
sizes shall be equipped with thermal-
magnetic trip units. Circuit breakers in 400A,
600A, and 630A frame sizes shall be
designed to accept either thermal-magnetic
or electronic interchangeable trip units. Cir-
cuit breakers in 800A, 1200A, 1250A, and
1600A frames sizes shall be equipped with
electronic trip units. The electronic trip units
shall be insensitive to changes in ambient
temperature within the normal operating
temperature range of the circuit breaker.

Circuit breakers shall be listed with Under
writers Laboratories, Inc. under standard
UL489, conform to the applicable require-
ments of NEMA Standards Publication"AB1-
1986, meet the appropriate classifications of
Federal Specifications W-C-375b, and/or
comply with the requirements offinternax
tional Electrotechnical CommisSion Stan-
dard IEC 947-2.

Circuit breaker ratings,andimgodifications
shall be indicated ofy the\drawings.

Molded case circuitibreakers shall be of the
inverse time andjinstantaneous trip type as
provided by thermal-magnetic or electronic
trip elements with, either standard interrupt-
ing, high interrupting, or current limiting
characteristics @s shown in Section 1 of this
frame bo6k:- These'circuit breakers shall be
listed per UL489.

Moldediease circuit interrupters (motor cir-
cuit protectors) shall be of the instanta-
neousy(magnetic) only type, providing
instantaneous short circuit protection by
means’of a front-adjustable trip unit.
InStantaneous-only circuit interrupters shall
be component recognized per UL489.

Molded case switches shall be of the same
construction as the related listed circuit
breaker and equipped with a factory sealed,
nonadjustable, high instantaneous-only
short circuit protection.

Molded case switches shall have no over-
load or low-level fault protection provided
and shall be marked with a maximum with-
stand rating denoting the type and level of

®)

upstream overcurrent protection required.
Molded case switches shall be listed per
uL1087.

Internally mounted,accessogies including
alarm (signal)/lockoutyswitches, auxiliary
switches, shunt#rips, and undervoltage
release mechanisms'shall be of the plug-in
type and shall 'be listed for field installation
in circuit breakerswhich are not factory
sealed.

Electficaljoperators for circuit breakers of
theyd00A frame size and below shall be of
the soalenoid type with maximum 5-cycle
closing characteristics. Electrical operators
for cireuit breaker frame sizes 600A through
1600A shall be of the motor driven type. All
electrical operators shall be cover mounted.
All electrical operators shall be listed for
field installation per UL489.

Electrical characteristics of accessories shall
be as indicated on the drawings.

Circuit breakers in the 150A frame size shall
be supplied in 1-, 2-, 3-, and 4-pole models,
as specified on the drawings. Circuit break-
ers in frame sizes 250A through 1200A shall
be supplied in 2-, 3-, or 4-pole models, 3-
and 4-pole models, as specified on the
drawings.

Accessory wiring shall be brought out
through the side or rear of the circuit
breaker, or be connected to a terminal block
mounted on the side of the circuit breaker,
as specified. The ability to route accessory
wiring to the opposite side of the circuit
breaker through a trough in the base shall
be provided.

Note: For 1600 ampere frames, accessory
wiring is available on right side only. No
wiring trough is provided.

Circuit breakers shall be provided with uni-
formly designed nameplates to clearly indi-
cate the type, rating, listing/recognition/
certification marks, accessory details, and
other information defined in UL489.

All terminals shall comply with UL486A and
B and CSA C22.2 No. 65M. Torque markings
shall be provided per UL489.

Westinghouse El€etrich\Corporation
Distribution and Centrol Business Unit
Electrical Cémpohnents Division
Pittsburgh, Pemnsylvania, U.S.A. 15220

Printed in U.S.A.

January 1992
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Series C Molded Case Circuit Breakers, F-Frame

Section 1 - Introduction

Series C Circuit Breakers

The new Series C line of molded case circuit breakers represents a
significant step forward in circuit protection technology. It incorpo-
rates, in frame ratings 150A to 1600A, interrupting capacities as
high as 100 kA at 480 Vac (200 kA at 240 Vac) in physical sizes nor-
mally associated with standard interrupting capacity breakers.
Series C circuit breakers are physically and electrically interchange-
able with the industrial line of molded case circuit breakers they
replace.

There are two branches to the Series C line. One complies with
applicable UL, NEMA, and CSA standards as well as being
assigned P1 interrupting ratings under IEC 157-1. The second com-
plies with IEC 157-1 and is assigned both P1 and P2 interrupting
ratings.

The branch which complies with applicable UL/NEMA/CSA stan-

dards is composed of six frame ratings: 150A, 250A, 400A, 600A,
1200A, and 1600A. The six frame ratings of the IEC branch of the
Series C line are 160A, 250A, 400A, 630A, 1250A, and 1600A and

are physically interchangeable with the corresponding UL/NEMA/
CSA frames.

Series C circuit breakers in the 150A through 630A frame sizes are
available with thermal-magnetic trip units. Electronic trip units can
be supplied in the 250A through 1600A frame sizes. The electronic
trip units for the 250A, 400A, 600A, and 630A frames are field
interchangeable with the thermal magnetic trip unit in the same
frame size.

The 150A and 160A frame sizes of the Series C are available in
1-,2-,3-, and 4-pole models, while the remainder of the line ispavails
able in 2-,3-, and 4-pole models.

A complete line of external as well as plug-in internal accegsories
is available for use with Series C circuit breakers.

Because of its unique stationary conductor configuratjon, the, 1700
kA (at 480 Vac) interrupting capacity model of edeh Series C frame
size is inherently current limiting. These models canjtherefére, be
used in series tested applications at the 100 kA level tojprotect
specified, lower interrupting capacity downstreamicircuit breakers.
This current limiting action is achieved without,the use of fuse-
type current limiters or extra sets of contacts. The,65 kA (at 480
Vac) interrupting capacity model of each Series C frame rating pro-
vides for simple, fully rated application onithe 480 Vac secondary
of unit substations up to 2500 kVA.

Series C Literature

A new format has been designed for the Series C circuitébreaker
literature. The literature is designed to provideseach user with the
needed information, presented in the most usablesform. The litera-
ture includes:

® Frame Books — which provide basic descriptions, technical data,
dimensional data, and ordering informatien for each Series C
circuit breaker and associated accessgries

® [nstruction Leaflets — which providejinstallation, inspection,
operation, and adjustment infermation for Series C circuit break-
ers and accessories

® Technical Application Guide - which provides basic definitions
and standards, codegequirements, and technical application
information for Series € Circuit breakers

® Time/Current Cutve Paek€ts — which provide full-size time/cur-
rent characteristics‘éurves for each Series C circuit breaker

® Maintenanee andalroubleshooting Guide — which provides
maintendnce‘procedures and troubleshooting information for
Series L ciscuit breakers and accessories.

Note

Thig"eataloglis published solely for information purposes and
should notbe considered all inclusive. If further information is
required, Westinghouse Electric Corporation should be consulted.

Sale of product shown in this catalog is subject to terms and con-
ditions outlined in Westinghouse Electric Corporation Selling Pol-
icy 29-000.

NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WARRAN-
TIES OF FITNESS FOR A PARTICULAR PURPOSE OR MERCHANT-
ABILITY, OR WARRANTIES ARISING FROM COURSE OF DEALING
OR USAGE OF TRADE, ARE MADE REGARDING THE INFORMA-
TION, RECOMMENDATIONS AND DESCRIPTIONS CONTAINED
HEREIN. In no event will Westinghouse be responsible to the pur-
chaser or user in contract, in tort (including negligence), strict
liability or otherwise for any special, indirect, incidental or conse-
quential damage or loss whatsoever including but not limited to
damage or loss of use of equipment, plant or power system, cost
of capital, loss of profits or revenues, cost of replacement power,
additional expenses in the use of existing power facilities, or
claims against the purchaser or user by its customer resulting
from the use of the information, recommendations and descrip-
tions contained herein.

January, 1985
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Series C Molded Case Circuit Breakers, £F-Frame
Section 1 - fatreduction
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Series C Molded Case Circuit Breakers, F-Frame
Section 1 — Introduction

Figure 1-1. F-Frame Series C Circuit Breaker
1-1. General Information

F-Frame Circuit Breaker

The F-frame Series C thermal-magnetic cir-
cuit breaker (Figure 1-1) is available in two
basic models: the D model and the W
model. The D model (rated from 15A to
150A) is designed to comply with Underwri-
ters Laboratories, Inc. Standard UL489,
Canadian Standards Association Standard
C22.2 No. 5, and International Electrotechni-
cal Commission Recommendation |[EC 157-1
(P1). The W model (rated from 10A to 160A)
complies with International Electrotechnical
Commission Recommendation IEC 157-1 (P1
and P2). Instantaneous (magnetic) only cir-
cuit interrupters, molded case switches (cir-
cuit interrupters), and mining duty circuit
breakers are also available.

The F-frame circuit breaker is designed to
physically and electrically replace the EB,
EHB, FB, and HFB circuit breakers (FBgeireuit
breaker family). An innovative design of
internal components allows applicatiofns to
be extended to higher interrgptingyrating
levels. In addition, the highler interrupting
and current limiting performanc¢e capabili-
ties of the F-frame circuit breaker allow it to
be applied in situations that previously
required physically larger circuit'breakers.
Each circuit breaker nameplate is color
coded to provide easy identification of type
and interrupting capacity rating.

The F-frame cifeuit Breaker is available in

1-, 2-, 3-, and 4-poletconfigurations to sat-
isfy applicationgrequirements in all types of
electrical systems.”A modular accessory
concept permits wide flexibility in accessory
installation.

Thisfrkame book provides basic information
abéut the thermal-magnetic circuit breaker

and molded case switch models of the
F-frame circuit breaker. Separate publica-
tions cover instantaneous-only circuit inter-
rupters (motor circuit protectors) and
mining duty circuit breakers.

1-2. F-Frame Circuit Breaker Types

Thermal-Magnetic Circuit Breaker
The thermal-magnetic circuit breaker pro-
vides thermal (inverse time) and magnetic
(instantaneous) tripping and is equipped

with a manual Push-to-Trip mechanism. The
thermal-magnetic circuit breaker is available
in several types based on maximum voltage
and continuous current ratings, interrupting
capacity ratings, and standards compliance.

Types EHD, FDB, FD, HFD, and FDC are

listed in accordance with Underwriters{ab-

oratories, Inc. Standard UL489 and Cana:
dian Standards Association Standard C22:2
No. 5.® All types except EHD complyawith
International Electrotechnical Commission

Recommendation IEC 157-1 (P1).Types EW,

HFW, and FWC comply with Intérnational

Electrotechnical Commission Recommenda-

tion |IEC 157-1 (P1 and P2). TableW.1 gives
the interrupting capacity gatings,forthe dif-
ferent circuit breaker types. Eachfating is
achieved by specific'designfeatures incor-
porated into the gircuit/breaker.

Table 1-1. F<Erame’Circuit Breaker Interrupting Capacity Ratings

UL489 Interrupting,Capacity Ratings®

®

Instantaneous-Only Circuit Interrupter

(Motor Circuit Protector)

The instantaneous-only circuit intérrupter

(motor circuit protectamlyprovides tripping

for short circuit protéctionfonly. Additional
information about, thisfdevice is in a sepa-
rate frame book. Refer té#Westinghouse.

Molded Case/Switch
(Circuit Interrupter)
Molded case,switehes are used as compact
switches in applications requiriny high cur-
rent switching /capabilities. The molded case
switéhes are‘constructed of circuit breaker
components and are available in two types:
nonautomaticyand high instantaneous-auto-
e molded case switches are listed
in’'aceordance with Underwriters Laborato-

matic.

fies, Inc. Standard UL1087 R

CANCELLEDN & 7
The nonautomatic molded case switch is
designed to open and close a circuit by
manual (nonautomatic) means. The nonau-
tomatic switch has a limited withstand rat-
ing with no overload, short circuit, or
ground fault protection capability. The
switch must be protected by a properly
rated overcurrent protective device.

The high instantaneous-automatic molded
case switch is equipped with a non-adjust-

Circuit Number Interruptjng Capacity (Symmgtrical Amperes) 7 -
Breaker of Volts Ac (50/60 Hz) Volts Dc
Frame Poles - et
- 240 277 480 600 | 125 2500
EHD e P, 14,000  ...... ... 10,000 ......
2,3 18,000  ...... 14000 ..., | ... 10,000
FDB 2,34 18,000  ...... 14,000 14000 ... 10,000
FD | 25000  ...... ... 10,000  ......
2,34 65,000  ...... 25,000 18,000 | ...... 10,000
HED. 1T 65000  ...... ... 10,000  ......
2,34 100,000  ...... 65,000 25,000 | ...... A
EDC 2,34 200,000  ...... 100,000 ~5¢980 | ...... 26,600
SF om0
IEC 157-1 Interrupting Capacity Ratings (P1)®
Circuit Number Interrupting Capacity {(Symmetrical Amperes)
Breaker of
Frame Poles Volts Ac (50/60 Hz) Volts Dc®
L | ©220/240  380/415 440 500 660 125 2500
FDB 12,34 18,000 14,000 14,000 14,000 ...... | ...... 10,000
FD -1 25000 ... Lo e i 10,000 ......
2,34 65,000 25,000 25,000 18,000 ...... | ...... 10,000
HFD 1 ©U65000 ... e 10,000 ......
2,3 | 100,000 65,000 65,000 25000 ...... | ...... 20,000
! |
FDC 2,34 200,000 100,000 100,000 -56.866- ...... | ...... 20,000
i I3 an0
FW i1 25,000  ......  Loooo0 e oo 10,000 ......
2,34 . 65,000 25,000 25,000 18000 ® | ...... 10,000
HFW 1 L 65000 ... .. 10,000
2,3,4 100,000 65,000 65,000 25000 ® | ......
FWC 2,3,4 200,000 100,000 100,000 %8666 ©® | ...,
50

® Two-pole circuit breaker, or two poles of three-pole circuit breaker.

@ Interrupting ratings are subject to final test verification. Refer to Westinghouse for P2 ratings.
® Refer to Westinghouse.

@ DC ratings apply to substantially non-inductive circuits.

® Some listings pending. Refer to Westinghouse. January, 1985




®)

able, instantaneous trip mechanism that
protects the switch if it is subjected to a
fault current above its withstand rating. The
switch does not provide low level fault or
inverse time overload protection and must
be used with a properly rated overcurrent
protective device.

1-3. Advantages

The Series C circuit breaker line represents
an entirely new approach to circuit breaker
design. The F-frame circuit breaker uses
new design features that improve perfor-
mance and extend application capabilities
while maintaining physical interchangeabil-
ity with the existing FB circuit breaker
family.

The following list highlights the advantages
of the F-frame circuit breaker over previ-
ously available circuit breakers. (Figure 1-2).

a. Performance

The F-frame circuit breaker provides higher
interrupting capacities and improved current
limiting capabilities compared to previous
standard line circuit breakers. The enhanced
performance characteristics extend F-frame
circuit breaker use to applications that previ-
ously required physically larger circuit
breakers.

b. Designs

Thermal-magnetic designs include fixed or
adjustable thermal and magnetic trip set-
tings. The D model circuit breakers have
fixed thermal and magnetic settings to pro-
vide application consistency. The W model
circuit breakers have adjustable thermal‘set-
tings and either fixed or adjustable mag-
netic settings to provide application
flexibility where local codes and standards
permit the use of adjustable circuit breakers:

Two molded case switch (circuit interrupter)
designs are available: a nonadjustable high-
instantaneous type and a hopautomatic
switching device.

c. Construction Details

1-, 2-, 3-, and 4-pole configurations satisfy
application requitrements for all types of
electrical systems.iLhe 4-pgle configuration
provides 3-phase, 4-wike seutral line circuit
breaking where required by local codes and
applications.

Physical frame size"allows interchangeabil-
ity with the existing FB circuit breaker fam-
ily witheut'modifying the enclosure or
mounting details.

External hardware is in English (D models)

opmetric (W models) thread sizes to accom-
modate user needs.
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High Strength
Glass Polyester
Base and Cover

Complete Rating
Information on
Nameplate

Accessory
Wire Trough

Color Bar
Identifies Breaker
Interrupting Capacity
White (Standard}
Grey (Intermediate)
Black (High)

Red (Current Limiting)

Accessory
Wiring/Terminal
Block Mounting
Slots

—_ e Physically Inter-
e, changeable With
Previous FB Family

ON-OFF
Indicated by
English Words,
Color Code and
International
Symbols

Ampere Rating
on Handle

Push-to-Trip

Figure 1-2/F-Frame CircuitBreaker Features

A Push-to-Trip button provides a local
means of,manually exercising the trip
mechanismj

High strength glass-polyester base and
coverihave excellent dielectric qualities and
reduce the need for fungus proofing. Cover
design reduces the possibility of accidental
contact with live terminations.

Operating mechanism design provides
increased air gap between stationary and
moving contacts when circuit breaker is in
tripped position. The increased air gap pro-
vides greater arc impedance during contact
opening, which allows higher interrupting
capacity ratings to be obtained in compact
frame sizes.

Variations in contact assembly designs
allow different interrupting capacities in one
physical frame size.

The one piece molded crossbar assembly
has high dielectric qualities and ensures
simultaneous operation of all moving
contacts.

Positive operating mechanism ensures that
the operating handle stays in the ON posi-
tion when the contacts are closed.

Handle operating force and throw are com-
patible with circuit breakers in the FB fam-
ily, allowing changeover to the F-frame

circuit breaker with little or no handle mech-
anism modification.

Back plate insulates internal component
hardware from the circuit breaker mounting
surface.

d. Internal Accessories

Modular plug-in accessory design simplifies
factory installation for improved customer
service and facilitates field installation
where local codes and standards permit.
Molded accessory frames provide improved
electrical clearance and dielectric quality.

The internally mounted accessories include
auxiliary switch, alarm (signal)/lockout
switch, shunt trip, and undervoltage release
mechanism. These accessories are designed
to meet most ac and dc rating
requirements.

Internal accessory wiring options provide
wire routing versatility. The standard wiring
method is pigtail leads exiting from the rear
of the circuit breaker base. Options include
pigtail leads extending through a slot in the
side of the base where the accessory is
mounted, or through a molded trough to
the opposite side of the base. Additional
options include side mounted terminal
blocks.

e. External Accessories
Cover design permits field installation of
key interlocks, padlockable handle lock
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hasp, and electrical or manual handle oper-
ators without modifying the cover.

A factory installed cylinder lock can be
mounted in the cover providing a simplified
system for locking the trip bar in the tripped
position.

Plug-in adapters provide convenience for
front-removable switchboard construction.

The F-frame models can be operated by
existing handle mechanism types, including
Vari-depth, slide plate, SM, MC, and AMT. A
new rotary handle mechanism is also
available.

f. Markings

The Series C circuit breaker line features a
new format of nameplate which provides
easy identification of circuit breaker type,
rating, and operating status.

Nameplates are color coded for immediate
rating identification. A color-coded bar iden-
tifies the type and the interrupting rating
(kA) at the most common application volt-
age (480 or 380 Vac). The color codes are as
follows:

White: EHD/FDB
Grey: FD/FW

Black: HFD/HFW
Red: FDC/FWC.

Consolidated nameplate design provides
complete identification and rating informa-
tion in an easily readable, understandable
format.

Circuit breaker status is clearly indicated by
circuit breaker handle position and color-
coded flags (red for ON, green for OFF, apnd
white for TRIP). The on and off positions lare
identified in English words (ON and OFF)
and international symbols (I and O).

g. Equipment Literature

A complete line of technicalfliterature, pro-
duced in several languaggs proyides
specification, ordering, application, aihd
instructional information. This,makes the
circuit breaker easy to specify, ‘purchase,
and apply, saving time and minimizing
application errors.

Dimensional datafis in English and metric
units to satisfy, usemyrequirements.

@ Excépt range of current trip is 15-150A.

h. Standards Compliance
The Series C circuit breaker is designed to
comply with the following standards:

® Australian Standard AS 2184, Moulded
Case Circuit Breakers

® British Standards Institution Specification
BS 4752: Switchgear and Control Gear,
Part 1: Circuit Breakers

® Canadian Standards Association Standard
C22.2 No. 5, Service Entrance and Branch
Circuit Breakers

® |nternationatl Electrotechnical Commission
Recommendation IEC 157-1 (P1 and P2),
Low-Voltage Distribution Switchgear, Part
1: Circuit Breakers

® South African Bureau of Standards Stan-
dard SABS 156, Standard Specification
for Moulded Case Circuit Breakers

® Swiss Electro-Technical Assogiation Stan-
dard SEV 157-1, Safety Regulationsfor
Circuit Breakers

® Underwriters Laboratories/Inc.8Standard
UL489, Molded CasenCircuit Breakers and
Circuit BreakergEnclosures, Including
Marine Circuit'Breakers

® Union Technique del‘Electricite Require-
ments NF C,63-120;, Low Voltage Switch-
gear and Control, Gear Circuit Breaker
Requirements

® Verband Deutscher Elektrotechniker
(Assogiation of German Electrical Engi-
néeers) Spécification VDE 0660, Low Volt-
age Switch Gear and Control Gear, Circuit
Breakers.

Compliance with these standards satisfies
most local and international codes, assuring
user acceptability and simplifying
application.

i. Federal Specification Classifications
Federal specification W-C-375b is complied
with as follows:

EHD: 1-pole Class 13a;
2-, 3-pole Class 13b

FDB®: 2-, 3-pole Class 18a

FD®: 1-pole Class 13a;
2-, 3-pole Class 22a

HFD®: 1-pole Class 13a;
2-, 3-pole Class 23a

FDC®: 2-, 3-pole Class 24a.

January, 1985
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2-1. Introduction

Application flexibility of the F-frame circuit

breaker is enhanced by the higher interrupt-
ing ratings and current limiting characteris-
tics designed into the Series C line

(Figure 2-1).

2-2. Switchboard Application

The EHD, FDB, FD/FW, HFD/HFW, and
FDC/FWC circuit breakers are used in distri-
bution systems to provide feeder and
branch protection.

2-3. Panelboard Application

The F-frame circuit breaker is used in panel-
board applications as both a main and a
branch protection device.

2-4. Busway Plug-In Application

The F-frame circuit breaker can be applied
in busway plug-in units to provide branch
protection. Size compatibility between the
FB family and the F-frame circuit breaker
facilitates replacement without changing
busway plug-in units.

2-5. Individual Enclosure Application

The F-frame circuit breaker can be applied
in individual enclosures to meet specific
installation requirements.

2-6. Machine Tool Control Panel
Application

In machine tool applications, F-frame circuit
breakers and molded case switches cangbe
applied to meet individual equipment
requirements.

2-7. Special Applications

In mining, motor circuit protection,.and
other applications, special yérsions of the
F-frame circuit breaker provide'safe equip-
ment control and proteetion) For additional
information, see sgparateframe books or
refer to Westinghbuse,

For all 3-phase Delta, grounded B phase
applications, refer to'Westinghouse.

January, 1985
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Individual ",

- Circuit
~
/ Breaker \\\
Enclosure \
e
/Busway Plug-in SN
e \
/ Switchboard

Machine Tool
Control Panel

Figure 2-1. F-Frame Circuit Breaker Typical Applications
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3-1. Physical Description

The F-frame circuit breaker consists of the
following components mounted inside a
molded glass-polyester case (Figure 3-1):
. Operating mechanism

. Arc extinguishers

. Stationary contact assemblies

. Moving contact assemblies

. Trip mechanisms.

©OQ00oTo

Line Terminal and Stationary Contact Assembly

Trip Mechanism

Moving Contact Assembly

Figure 3-1. F-Frame Circuit Breaker Components

3-2. Functional Description

The F-frame circuit breaker disconnects a
load from an electrical supply when the
handle is operated, when an overcurrent or
short circuit condition develops, or when a
manual trip is initiated. Circuit breaker oper-
ation is provided by a spring-loaded toggle
operating mechanism that provides quick-
make and quick-break, trip free operation.

The current path in the circuit breaker is
shown in Figure 3-2. When the circuit
breaker contacts are closed, the current
flows from the line terminal, throughsthe
stationary and moving contact assemblies,
through a copper shunt to the thermal-tsip
bimetal, through the bimetalfand magnetic-
trip element, to the load terminal.

1
[SA
[S
Moving Contact \\ \’—"\ n
Assembly ‘l__] r\ H Thermal and
¥ Magnetic Trip
; Etements
Line Load
Terminal Terminal

Current Path Shown in Solid Blue

Stationary Contact
Assembly

Copper Shunt

Figure 3-2. F-Frame Circuit Breaker Current Path (HFD/HFW)|Stationary Contact Shown}

3-3. Component Description

The following paragraphs give the physical
and functional descriptions of the gcikcuit
breaker components. Differences between
the FD/FW, HFD/HFW, and FDC/EWC circuit
breakers are described.

Molded Case

The molded case (Figure 3-3)'is,@ housing
for electrically insdlating the circuit breaker
components and interpal accessories. The
case consists ofia,glass=polyester base and
cover. The internal‘ease molding forms cavi-
ties that isolateftesminal areas, individual
arc chambers, thé operating mechanism,
and internal accessories. Barriers isolate the
operatingfmechanism from the accessory
mounting cavities. Slots in the cover pro-
vide ventilation for the arc chambers. The
extepnaliease molding forms terminal enclo-
sufes to help prevent accidental contact

with the terminals. The outside of the case
accomodates externally mounted accesso-
ries. Mounting slots in the base accommo-
date external terminal blocks for connec-
tions to internal accessories. Alternatively,
these slots act as side exit holes for internal
accessory pigtail leads. Other slots allow
pigtail leads to exit from the back of the
base. A trough molded into the back of the
base provides internal accessory lead rout-
ing across the back of the circuit breaker.
A back plate insulates live mounting
components.

Terminal Enclosures

Back Plate

Terminal

Block

Mounting

Slot Accessory
Mounting
Cavity

Barrier

Base

Arc Chamber

Operating
Mechanism
Chamber

Figure 3-3. Molded Case
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Operating Mechanism

The operating mechanism provides a means
of manually switching the moving contact
position from open to closed and from
closed to open, and it provides the mechan-
ical means to open the contacts when trip
conditions occur. The handle position indi-
cates the contact status: closed, tripped, or
open.

Manual Operation

Manual operation of the circuit breaker han-
dle closes and opens the moving contact
assembly. When the cradle is hooked in the
latch (Figure 3-4), the handle arm controls
crossbar rotation. When the handle arm is
moved from one position to the other, the
crossbar rotates and the moving contacts
open or close. The link arrangement
between the handle arm and the crossbar
provides spring-loaded toggle operation.

Trip Operation
The trip operation provides contact opening
when the trip mechanism is actuated. The

Breaker “On” (Contacts Closed)

Handl
Moving andle

Contact
Arm

Crossbar

Trip Bar Latch Cradle

Breaker “Off" (Contacts Open)

Manual Operating Sequence

1. Handle and Handle Arm Moveg
2. Crossbar and Moving Contact Arm Rotate

Figure 3-4 Manual Mechanism,Operation

Breaker Tripped

Trip Operation Sequence

1. Trip'Bar Rotates

2) Latch Releases

3. Cradle Moves Toward Handle Arm as

4. Crossbar and Moving Contact Arm Rotate, and
5. Handle moves to trip position

Figure 3-5 Trip Mechanism Operation
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trip mechanism can be actuated thermally;
magnetically; or manually by the Push-to-
Trip button, the cylinder lock, the shunt trip,
or the undervoltage release mechanism
accessories. Trip operation can occur only
when the cradle is hooked into the latch.
When a trip element operates (Figure 3-5),
the trip bar rotates and releases the latch.
When the latch is released, the handle arm
springs pull the cradle against the handle
arm and, at the same time, rotate the cross-
bar to open the contacts.

Arc Extinguishers

The arc extinguishers dissipate arcs that
result when the circuit breaker interrupts
current flow. Each arc extinguisher gonsists
of a stack of uniformly spaced, U-shapéed
steel plates held together by twe, insulating
side plates (Figure 3-6).

Section 3=,Déscription

Magnetic
Field

Magnetic
Force

%

;//

%,
| 1S

%Y
%

/K

Side Plate

Steel
Plates

Figure 3-6. Arc Extinguisher

When an interruption occurs and the con-
tacts separate, the current flow through the
ionized region between the contacts induces
a magnetic field around the arc and arc
extinguisher (Figure 3-7). As the lines of
magnetic flux show, the force drives the arc
into the steel plates, deionizing the gas
while dividing and cooling the arc.

Stationary Contact Assemblies

The stationary contact assemblies provide
the conducting paths between the line ter-
minals and the moving contacts. Three
basic stationary contact assembly config-
urations are used: EHD, FDB, FD/FW;
HFD/HFW; and FDC/FWC.

EHD, FDB, FD/FW Stationary Contact
Assemblies

The EHD, FDB, FD/FW circuit breakers use a
conventional stationary contact assembly
(Figure 3-8). It consists of a line terminal
copper conductor and a silver tungsten
(EHD, FDB, FD) or silver graphite (FW)
contact.

Figure 3-7. Arc Extinguisher Operation

Contact

Support

. . \\
Line Terminal \————-——4

Conductor

Figure 3-8. FD/FW Stationary Contact Assembly

HFD/HFW Stationary Contact Assembly

The HFD/HFW circuit breaker uses a reverse-
loop stationary contact assembly (Figure
3-9). It consists of a line terminal copper
conductor that is formed into a loop, and a
silver tungsten (HFD) or silver graphite
(HFW) contact.

Support

Contact

Line Terminal
Conductor

Figure 3-9. HFD/HFW Stationary Contact Assembly

FDC/FWC Stationary Contact Assembly
Each FDC/FWC circuit breaker stationary
contact assembly (Figure 3-10) consists of a
line terminal copper conductor connected
through a pivoted joint to a copper contact
conductor and a silver tungsten (FDC) or sil-
ver graphite (FWC) contact. The line termi-
nal conductor and contact conductor form a
reverse loop. A compression spring behind
the contact conductor limits movement and
returns the contact conductor to the normal
position after a high fault trip.




Frame Book

29-101

Page 10

®)

Series C Molded Case Circuit Breakers, F-Frame

Section 3 — Description

The FDC/FWC stationary contact assembly
operates on the same principle as the HFD/
HFW stationary contact assembly, but it
provides greater arc extension and faster
contact opening.

Contact

Pivoted Contact
Arm

Contact Arm

Line Terminal Support

Conductor

Figure 3-10. FDC/FWC Stationary Contact Assembly

Contact Blow-Apart

When current is flowing through the con-
tacts of the HFD/HFW circuit breakers, the
positions of the reverse loop and the mov-
ing contact arm induce opposing magnetic
fields. The resulting opposing forces along
the magnetic flux lines cause rapid contact
blow-apart under high current interrupt
conditions.

When the FDC/FWC circuit breaker trips
under high current conditions, the pivoted
joint (Figure 3-11) allows the lower contact
to move downward as the moving contact
moves upward. The compression spring
limits the downward movement and returns
the contact conductor to the normal
position.

Magnetic Field

Moving Contact Arm

Current

Magnetic Fofce

Reverse Loop
Stationary Conductor

Figure 3-11. Contact Blow-Apart

Moving ContactiAssembly

The moving contact ‘@assembly provides con-
tinuity betweenntheyline and load terminals
when the circuit breaker is on. When the cir-
cuit breakeéntrips or is switched off, the
moving contact‘assembly moves through
the afc extinguisher away from the station-
ary contact.

Thermal (Inverse Time) Trip Mechanism

The thermal trip mechanism operates in
response to overload conditions. The mech-
anism includes a bimetal element located
behind the trip bar (Figure3=14). The bi-
metal element is¢part ‘@fsthe current carrying
path. When there istan overload, the
increased currentsflow'heats the bimetal

and causes it tg'bend, As the bimetal bends,
it touches and 'rotates the trip bar causing
the circuit bfeakertoftrip. The time needed
for the bimetalite bend and trip the circuit
breaker Vasies inversely with the current.

The moving contact arm is connected to the
operating mechanism crossbar (Figure
3-12). The crossbar and moving contact arm
assembly rotates to close the contacts. After
the contacts touch, the crossbar overtravels
to create firm contact closure, and an arm
latch holds the moving contact arm in place.

During overload conditions, when the oper-
ating mechanism is tripped, the crossbar
and moving contact arm rotate together.
Under high level fault conditions when the
contact blow-apart forces are strong
enough, the moving contact arms indepen-
dently pivot away from the stationary con-
tact during the tripping operation.

Moving

Current

Moving Flow

Contact

Crossbar

Stationary Trip Bar
Contact Rotates e
——_
r:/
Bimetal
Arm Bends

Lateh Bimetal

Crossbar
Rotational Axis

Figure 3-14. Thermal Trip Operation

Magnetic (Instantaneous) Trip Mechanism
The magnetic trip mechanism operates
when there is a high current (short circuit)
in the current path. The mechanism in-
cludes an electromagnet and an armature.
When high level current passes through the
conductor, the magnetic field strength of
the electromagnet rapidly increases and
attracts the armature (Figure 3-15). As the

Figure 3-12. Moving Contact Assembly

Trip Mechanisms

The tip mechanisms provide automatic
(thefmaljand magnetic) and manual (Push-
to&Trip button) means to trip the circuit
breaker. Each trip mechanism rotates and
unlatches the trip bar thereby releasing the
operating mechanism latch and causing the
cifeuit breaker to trip (Figure 3-13).

Magnet

Armature

(Core)

Operating Mechanism
Latch

. |
Magnet
Draws
Armature

Conductor
(Winding)

Trip Bar
Latch Latch

Releases

Rotationai
Axis

| £

Trip
Bar Rotates

Current
Trip Bar Flow
Rotates

Trip Bar

Figure 3-15. Magnetic Trip Operation

Figure 3-13. Trip Bar Operation
January, 1985



®)

top of the armature is drawn to the electro-
magnet, the armature rotates the trip bar
causing the circuit breaker to trip.

Push-to-Trip Mechanism

The Push-to-Trip mechanism provides a
manual means of tripping the circuit breaker
by depressing a button located in the circuit
breaker cover. When the Push-to-Trip button
(Figure 3-16) is pressed, a plunger rotates
the trip bar causing the circuit breaker to
trip.

N Wy‘w‘ |

POt

7!

0 / Handle
1501/
N
S

{

Figure 3-16. Push-to-Trip Button
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FW, HFW, and FWC Adjustable Thermal and
Adjustable Magnetic Mechanism

The thermal and magnetic elements of FW,
HFW, FWC circuit breakers can be adjusted
by rotating the adjustment buttons (Figure
3-17) in the cover of the circuit breaker to
the desired setting marked on the label. The
adjustable thermal mechanism has movable
elements (one per pole) connected by a
common adjustment linkage. Each pole ele-
ment is in the form of an inclined plane
(wedge) and is located between the bimetal
strip and the trip bar. Movement of the
wedge adjusts the bimetal trip bar gap vafy=
ing the necessary bimetal travel required to
trip the circuit breaker. The magnetic pick=
up setting is adjusted by a linkage thiat\war-
ies the spring tension on the magnet
armature.

WodfiatonCode

Thermal N Magnetic

Adjustment- B Adjustmen-
Amperes 100, 00 Amperes

U

Figure 3-17{ Adjustment Buttons

Section 3=Description
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4-1. General Information

A complete line of accessories is available
for use with the Series C circuit breakers
and molded case switches. Commonly
required internally mounted accessories are
plug-in types for use only with the Series C
line. The following paragraphs describe
each accessory and provide operation, rat-
ing, and specification information. In this
section, “circuit breaker’ shall also include
molded case switch unless otherwise stated.

4-2. Termination Accessories
Termination accessories of two basic types
are available: terminal connection devices,
which accomodate typical circuit breaker
connection variations; and termination pro-
tection devices which provide terminal
isolation.

Termination Connection Devices
® Line and Load Terminals
o Keeper Nut

® Rear Connecting Studs
® Plug-In Adapters
® Panelboard Connecting Straps

Termination Protection Devices
® Terminal Shields

® Terminal End Covers

® |nterphase Barriers

Line

and

Load
Terminals

Collar %
TR e

Line and load terminals provide wike con-
necting capabilities for spegific fanges of
continuous current ratingstand wir€ types.
Except as noted, tegfminals comply with
Underwriters Labgratorigs, Inc. Standards
UL486A or UL486ByUnless otherwise speci-
fied, F-frame cireuit breakers are factory
equipped with loadytermipals only.

@ Screw

Collar

Fe- (=)
- <
A2
Condutt
Conductor (S Washer . =~
@"—SC'QW Wire Clamp Extrusion

Style 624B100G02 Style 624B100G10 Style, 624B100G 14 Style 624B100G17 Style 624B100G19 Style 624B100G20 AN
Style 624B100G18 Collar is assembled Wire elamp is Collar encloses con- Collar slides onto Collar slides onto <
Collar encloses con- on top of conductor secured to the con- ductor and is ) conductor and is conductor and is s
ductor and is held in and is secured with & dugtor with a screw. secured with a clip. held in position by a held in position by a f~—__s"
position by a screw, screw and The clip legs slide screw and screw and AN X
lockwasher and nut. lockwasher. over the conductor lockwasher. lockwasher. -«

and clip end snaps —_— N

around bottom of 3

collar.
Keeper Rear Rear connecting studs are available in sev-
Nut Connecting eral sizes to accommodate specific fixed-

Studs mounted circuit breaker applications. The
rear connecting studs are rated 100A or 150/
= 160A. Rear connecting studs are component

The keeper nutlidesionto the line or load
conductor of thetgircuit breaker and acts as
a threaded @dapterfor the conductor to

accept a ringiterminal or other bolt-on con-

nector. Thegkeeper nut is available with Eng-

lish apnd metric'thread sizes. (Field
installatiomyonly)

@"Recognition pending, refer to Westinghouse.

recognized through 150A per UL File
E56845.® See Section 5 for dimensional
data. (Field installation only)
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Plug-In
Adapters

Plug-in adapters simplify installation and
front removal of circuit breakers. Individual
line and load plug-in adapters are available
for rear connection applications on 2-, 3-,
and 4-pole circuit breakers. Common
mounting plates for line and load end
adapters are available. The plug-in adapters
are rated 100A or 150/160A. Plug-in adapt-
ers are component recognized through 150A
per UL File E56845.® See Section 6 for
plug-in adapter dimensional data. (Field
installation only)

Panelboard
Connecting
Straps

Panelboard connecting straps are used to
connect the circuit breaker terminals tothe
panelboard bus. The panelboard connecting
straps are available in two types with 504,
100A, and 150/160A ratings: outside pale
and center pole. Panelboard conne¢ting
straps are component recognized throagh
150A per UL File E56845.®

Terminal
Shields

The términal shield provides protection
againstiaccidental contact with live line ter-
minations, Terminal shields are formed
from high dielectric insulating material and
fasten over the front terminal access open-
ings.“Small holes in the shields provide lim-
ited, access to the terminals for tightening
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connectors. Terminal shields are component
recognized per UL File E56845.® (Field
installation only)

Terminal
End
Covers

The terminal end covers are designed for
use in motor control center applications
where, because of confined spages, line side
conductors are normally gustem fitted. The
molded end covers are made ofjhigh dielec-
tric glass-polyester an@d’slidéyowver the line
ends of the circuit breaker. Close fitting con-
ductor openings arezmolded into the end
covers. The end goverand circuit breaker
case fit togetherito form terminal compart-
ments that isolate diseharged ionizing
gassesduring/circuit breaker tripping. Ter-
minal endycovers are available with two
condugtor opening diameters, 0.25 and 0.41
inch, andiare component recognized per UL
File £66845:®, (Field installation only)

Interphase
Barriers

The interphase barriers provide additional
electrical clearance between circuit breaker
poles for special termination applications.
The barriers are high dielectric insulating
plates that are installed in the molded slots
between the terminals. Interphase barriers
are component recognized per UL File
E56845.® (Field installation only)

@ Recognition of some components pending, refer to
Westinghouse.

@ Recognition pending, refer to Westinghouse.

@ Some UL listings pending, refer to Westinghouse.

4-3. Internal Accessories

Internal accessories for the EHD, FDB, FD,
HFD, and FDC models are listed for factory
installation per UL File E7819, and comply
with requiréments,in Underwriters Labora-
tories‘Standard, In¢c. UL489 for sealed circuit
breakers:®, Plug#in internal accessories (Fig-
ure 4:9pcan‘be field installed in FW, HFW,
and/FWC“models. Internal accessories can
alsovbe field installed in D model circuit
breakersywhere UL standards do not apply
and*where local codes and standards per-
mit. The plug-in internal accessories
inclide:

® Alarm (Signal)/Lockout Switch
® Auxiliary Switch

® Shunt Trip

® Undervoltage Release.

Plug-in
Accessory

Typical Internal Plug-in Accessory Installed in
F-frame Circuit Breaker

Different accessory wiring options are avail-
able to satisfy most circuit breaker mount-
ing applications. The standard wiring
method is 18-inch pigtail leads extending
through a slot at the rear of the base.
Options allow the pigtail leads to be routed
through a slot in the side of the base where
the accessory is mounted, or through a
molded trough to the opposite side of the
base. Additional options include side-
mounted terminal blocks. If accessory leads
longer than 18 inches are required, side
mounted terminal blocks should be used.
To identify allowable accessory installation
combinations, see paragraph 4-8. Internally
mounted accessories identified in paragraph
4-8 are shown in this section by a graphic
symbol in a shaded blue box.
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®

the position of the moving contact arm. The
auxiliary switch is used for remote indica,
tion and interlock system verifiéation, and
consists of one or two SPDT _switches
housed in a plug-in modulet"Each,SPDT
switch has one ““a’’ and one “b" contact.
When the circuit breaker contacts'are open,
the ““a’ contact is, 0pen and the b’ contact
is closed. Table 4-2iprovides electrical rating
data for the auxiliary switch.

— Alarm The alarm (signal)/lockout switch monitors ~ Table 4-1. Alarm (Signal)/Lockout Switch
Make/ (Signal)/ circuit breaker trip status and provides Electrical Rating Data® ®
[]:]: ;00k0:t remote signaling and interlocking capabili- . Mo Dielect
Ny Witc . . H H - - aximum req. aximum ielectric
Break ties when thg circuit breaker trips. For 2', 3-, Voltage Cltrent, Withstand
and 4-pole circuit breakers, the alarm (sig- Amps Voltage
ggll))q_oc‘(thsw"tfh cogs.iSts olf on_e or t\gol Multi-Pole Circuit Breakets
switches housed in a plug-in module. o | 50/60 He 6 2500
The SPDT switch contacts are identified as 125 dc ‘ 050 l 2500
make and break contacts. When the circuit 250 dc 0.25® 2500
breaker trips, the make contact closes and Single-Pole Circuit Breakers
the break contact opens. For _1-po|e circuit 125/250 50/60H2 6@ 2000
breakers, the switch (factory installed only) 28 dc . 30 \ 2000
is mounted on the inside of the cover and 28 dc 5@ 2000
the ‘YVO make leads are routed throggh an @ Endufance: 6000“¢electrical operations plus 4000
opening in the load end of the circuit mechanicalleperations.
breaker. Table 4-1 provides electrical rating g F'\’jigtajl ;vire_sizf: r\(ljo. 18 AWG (0.82 mm2).
H H on-inductive load.
data for the alarm (signal)/lockout switch. @ ductive (UR = 0.026).
— Auxiliary The auxiliary switch provides circuit bréaker ") Table 4-2. Auxiliary Switch Electrical Rating
a T Switch contact status information by monitoring Data® ®

Maximum Freq. Maximum Dielectric

Voltage Current, Withstand
Amps Voltage

600 50/60 Hz 6 2500

125 dc 0.5@ 2500

250 dc 0.25@ 2500

® Endurance: 6000 electrical operations plus 4000
mechanical operations.

® Pigtail wire size: No.18 AWG (0.82 mm?2).

Non-inductive load

The shuntitripprovides remote controlled
tripping ef the circuit breaker. The shunt trip
cofsists of‘an intermittent rated solenoid
withaytripping plunger and a cutoff switch
mounted’in a plug-in module. On ac rated
shuntitrips that are required for use with
ground fault protection devices, most sole-
noids are suitable for operation at 55 per-
cent of rated voltage. Table 4-3 provides
electrical rating data for the shunt trip.

Notes:

1. Average unlatching time: 6 milliseconds.

2. Average circuit breaker contact total
opening time: 18 milliseconds

3. Endurance: 6000 electrical operations
plus 4000 mechanical operations

4. Pigtail wire size: No. 18 AWG (0.82 mm?).

Table 4-3. Shunt Trip Electrical Rating Data

Electrical Operating Ratings

50/60 Hz dc
Supply Minimum VA Supply Minimum VA
Voltage | Operating Voltage | Operating
Voltage Voltage
9 40 12 8.4 100
12 6.3 75 24 ’ 400
24 300
48 90 48 100
60 130 60 160
110 26 440 | 110 26 530
120 520 | 120 630
127 580 | 125 680
208 170 | 220 50
220 180 | 250 65
240 144 20 | ... 154
380 530
400 130
415 140
440 150
480 220 180
525 220
550 240
600 280
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Undervoltage
Release
Mechanism

The undervoltage release mechanism moni-
tors a voltage (typically a line voltage) and
trips the circuit breaker when the voltage
falls to between 70 and 35 percent of the
solenoid coil rating. Table 4-4 provides elec-
trical rating data for each operating voltage
of the handle reset undervoltage release
mechanism.

NOTE: Undervoltage release mechanism
accessories are not designed for,
and should not be used as, circuit
interlocks

There are three different types of undervolt-
age release mechanisms available: handle,
manual, and automatic reset.

Handle Reset (Standard)

The undervoltage release

H mechanism consists of a con-
tinuous rated solenoid with a
plunger and tripping lever
mounted in a plug-in module.
The tab on the tripping lever resets the
undervoltage release mechanism when nor-
mal voltage has been restored and the cir-
cuit breaker handle is moved to the reset
(OFF) position. With less than pickup volt-
age applied to the undervoltage release
mechanism, the circuit breaker contactsiwill
not touch when a closing operation'is
attempted.

Frame Book
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Section 4 —

Manual Reset (Optional)

The accessory consists of two
M metal cores held together by
the flux of a surrounding coil.
As voltage drops in the coil,
the lower core drops, pivoting
a lever which presses against the trip bar,
and at the same time extends a plunger
through the circuit breaker cover as an indi-
cation of an undervoltage trip. When volt-
age is restored, the plunger projecting
through the circuit breaker cover must be
depressed to reset the undervoltage release
mechanism. This accessory can be factory
installed only.

Accessories and"Modifications

Automatic Reset (Optional)
This accessory is similar to the
A manual réset model, but has
no reset plunger. The tripping
lewer has an extension which
rests on the molded crossbar.
When thecircuit’breaker trips and travel of
the molded €rossbar is almost complete, the
tripping lever extension pushes the tripping
lever dUp and resets the undervoltage
feleaseymechanism.

Table 4-4. Undervoltage Release Mechanism’(Handle Reset) Electrical Rating Data

Electrical Operating Ratings

50/60 Hz dc
Supply Dropout Pickup VA Supply Dropout Pickup VA
Voltage Voltage Voitage Voltage Voltage Voltage
Min. Max. Max. Min., Max. Max.
9 4.2 6.3 7.6 13 12 4.2 84 10.2 2.8
12 25
24 8.4 16.8 204 14 24 8.4 16.8 204 1.6
48 21 33.6 408 1.2 48 21 336 408 1.3
60 19 60 2.0
110 13 110 15
120 445 77 935 15 120 445 77 935 1.7
127 1.7 125 19
208 2.2 220 875 154 187 26
220 84 145.6 176.8 2.4 250 34
240 29 S .
380 2.9
415, 168 266 323 3.5
440 3.9
480 46
525 4.3
550 210 367 446 4.8
600 5.8
Notes:

1. Endurance: 6000 electrical operations plus 4000 mechanical operations
2. For electrical rating data for manual and automatic reset undervoltage release mecha-

nisms, refer to Westinghouse.

4-4. Handle Operating Accessories
The handle operating accessories,provide
indirect electrical or manual gircuit breaker
handle operation. These,accessorfies are
field installed only’and include:

® Electrical (Solenoid) Operator

® Rotary Handle

® Vari-Depth Handle"Mechanism

® Slide Plate Handle Mechanism

® Type SM Safety Handle Mechanism

® Type MC MotogControl Handle
Mechanism

® Type AMT Vari-Depth/Vari-Width Flange
Mounted Handle Mechanism

Te identify allowable accessory installation
combinations, see paragraph 4-8. Handle
operating accessories identified in para-
graph 4-8 are shown in this section by a
graphic symbol in a shaded blue box.

January, 1985

Electrical
(Solenoid)
(o) Operator®

The electrical (solenoid) operator is a single
solenoid mechanism that enables local and
remote circuit breaker ON, OFF, and reset
switching. The electrical operator is
mounted on the circuit breaker cover within
the trimline of the circuit breaker. The elec-
trical operator uses a unique bistable latch
that allows the device to operate using one

time of 5 cycles (80 ms) making it suitable
for generator synchronizing applications.

Means are provided for local and remote
electrical operation and for local manual
operation. A special handle design includes
provisions for padlocking the manual oper-
ating handle in the ON or OFF position.
(Handle padlocking does not affect the trip
free operation of the circuit breaker.) The
handle will accept one padlock shackle with
a maximum diameter of 1/4 inch (6mm). An
interlock electrically disconnects the sole-
noid when the electrical operator cover is
removed. Table 4-5 provides electrical rating
data for the electrical (solenoid) operator.
The electrical (solenoid) operator is Under-
writers Laboratories, Inc. listed as a circuit
breaker accessory under UL File E64983.0
(continued)

@ UL listing pending, refer to Westinghouse.
@ Electrical operator is also suitable for use with Types
EB, EHB, FB, and HFB circuit breakers.
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Series C Molded Case Circuit Breakers, F-Frame
Section 4 — Accessories and Modifications

Table 4-5. Electrical (Solenoid) Operator Vari-
Electrical Rating Data®@ Depth
Voltage® Freq. Inrush Maximum | Fuse® =} to Handle
Current Operating Amps ‘ Mechanism
Amps Time !
24 50/60 | 40 15
Hz 5 .
120 or 10 (8;‘” 9;5 3
dc ms
240 | 5 2
Rotary
ON |
Handle
TRIP %#
OFF 0

The rotary handle mechanism mechanically
transfers the rotating operation of the rotary
handle to the in-line toggle operation of the
circuit breaker handle. A window in the han-
dle mechanism case indicates circuit
breaker status: ON, 1" on a red back-
ground; TRIP, " +” on a white background;
OFF, “0" on a green background. The han-
dle mechanism is mounted on the circuit
breaker cover within the trimline and will
take up to three padlock shackles, each with
a maximum diameter of 1/4 inch (6mm). A
cylinder lock can be installed in the handle.
The handle is designed to be locked in the
OFF position, however, one knockout tab is
provided in the handle mounting boss
which must be removed to lock the handle
in the ON position. Trip-free operation per-
mits the circuit breaker to trip if the handle
is locked in the ON position. For this condi<
tion, the handle will continue to indicate
ON.

The handle is removable, and a 10-inch
(2560mm) shaft extension is‘available ta use
with the handle mechanism when, thé circuit
breaker is mounted behind the fixed or
hinged front cover of a NEMA 1 enclosure.
Provision is made for mounting an early-
make/early-break auxiliary switch on the
handle mechanism for use with undervol-
tage release mechanisms. Styles with red
handles and yellow, background labels are
available for ysepen‘main disconnect
devices wherexequired by local codes. The
handle meghanism is Underwriters Labora-
tories, Inc. listed'as a circuit breaker acces-
sory undemUb\File E64983.®

® Ulllisting pending, refer to Westinghouse.

@ The electrical operator design is endurance tested for
10,000)electrical operations.

® Tolerance: +10%, —15% of nominal voltage

@ Use current-limiting type fuse where required

The vari-depth handle mechanism provides
a means of externally operating the circuit
breaker and can be applied to enclosuresdef
varying depths. The handle mechanism can
be used in NEMA 1, 3R, 4, 7,9, and 12
enclosure applications, depending ofiithe
accessory components selected. The handle
mechanism will accept up to threejpadliock
shackles, each with a maximum diameter of
5/16 inch (7.94mm). The handle miechanism
is Underwriters Laboratories, Inc. listed as a
circuit breaker accesscry undérL File
E64983.

Slide .
1 Plate
O Handle
] O
— Mechanism

The“slide plate handle mechanism provides
a meansjof externally operating a circuit
breaker installed in a shallow depth enclo-
sure.When applied to enclosures that are
hinged ob the right-hand side, the handle
mechanism also functions as an enclosure
locking device. The handle mechanism can
be used in NEMA 1, and 12 enclosure appli-
€ations; a special version can be used in
NEMA 3, 4, and 5 enclosure applications.
The handle mechanism will accept up to
three padlock shackles each with a maxi-
mum diameter of 5/16 inch (7.94mm). The
handle mechanism is an Underwriters Labo-
ratories, Inc. recognized component for
panelboard accessories under UL File
E56845.

Type SM
Safety
Handle
Mechanism

®

The SM safety handle mechanism provides
a means of externally operating a circuit
breaker mounted in an enclosure aid is
designed to reduce the possibility of circuit
breaker tampering. Thefhandie mechanism
is especially suitedyfor us€ in automotive
and machine tool industriesgthrough its con-
formance to NEMA,12 and J. |. C. require-
ments. A specially madified handle
mechanism for NEMA 4“enclosure applica-
tions is also dvailabledThe handle mecha-
nism will acceptiup to three padlock
shackles, ‘@ach with’a maximum diameter of
3/8 inchgt9.52mm). The handle mechanism
is Underwriters Laboratories, Inc. listed as a
circuit breaker accessory under UL File
E64983.

Type MC
Motor Control
] 10 Handle
| Mechanism

The MC motor control handle mechanism is
a linear-operating, fixed depth mechanism
designed for through door mounting in
standardized and shallow depth enclosures.
The handle mechanism provides positive
operation and direct disconnect status indi-
cation and is interlocked with the enclosure
door so that the door can be opened only
when the handle is OFF. (A defeater sup-
plied with the handle mechanism can be
used to bypass the interlock for mainte-
nance and inspection.) The handle mecha-
nism will accept up to three padlock
shackles, each with a maximum diameter of
3/8 inch (7.92mm). The handle mechanism
is an Underwriters Laboratories, Inc. recog-
nized component for panelboard accesso-
ries under UL File E56845.

Type AMT
| Vari-Depth/
O KMo Vari-Width
| Handle Mechanism
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Section 7 - Guide Specifications

Typical Specifications For Series C
Molded Case Circuit Breakers

Electrical circuits shall be protected by
Series C Molded Case Circuit Breakers as
manufactured by Westinghouse Electric
Corporation.

Each pole of the circuit breakers shall pro-
vide complete circuit overcurrent protection
by having inverse time and instantaneous
tripping characteristics and, where applica-
ble, be current limiting.

The circuit breakers shall be operated by a
toggle type handle and shall have a quick-
make, quick-break over-center switching
mechanism that is mechanically trip free
from the handle so that the contacts cannot
be held closed against short circuit currents.
Tripping due to overload or short circuits
shall be clearly indicated by the position of
the handle. The ON and OFF positions shall
be clearly marked on the cover of the circuit
breaker along with the international sym-
bols 1 for ON and 0 for OFF on the handle
providing positive indication of the circuit
breaker contact position. Additionally, a
color-coded indication of the circuit breaker
contact position shall be provided: red for
ON, green for OFF, and white for tripped.
An easily accessible Push-to-Trip button for
mechanically exercising the trip unit shall
be provided on the cover of each circuit
breaker. All poles of a multi-pole circuit
breaker shall be so constructed as to ensure
simultaneous open, close, and trip
operations.

Circuit breakers shall be completely
enclosed in a high strength glass-polyester
case. Non-interchangeable trip circuit break-
ers shall be factory sealed; interchangeable
trip circuit breakers shall have the trip unit
sealed to prevent tampering. Ampere rat-
ings shall be clearly visible from the front of
the circuit breaker. Contacts shall be non-
welding silver alloy. Arc extinction must be
accomplished by means of DE-ION® arc
chutes, consisting of metal grids mounted
in an insulating support.

The minimum interrupting ratings of the cir-
cuit breakers shall be at least'equal’to the
available short circuit curréentatdhe lin€ ter-
minals. Where applicable, circuit,breakers
shall be UL listed for series tested
application.

Circuit breakers in frame sizes 100A through
600A shall be equipped with thermal-mag-
netic trip units. Circuit breakers in 1200A
and through 1600A frame sizes shall be
equipped with solid state trip units that are
insensitve to changes in ambient tempera-
ture within the normal operating tempera-
ture range of the circuit breaker. 250A,
400A, 600A, and 630A frame sizes shall be
designed to accept either thermal-magnetic
or solid state interchangeable trip units.

Circuit breakers shall be listed with Under-
writers Laboratories, Inc. under standard
UL489, conform to the applicable require-
ments of NEMA Standards Publication AB1-
1975, meet the appropriate classifications of
Federal Specifications W-C-375b, and/or
comply with the requirements of Interna-
tional Electrotechnical Commission Recom-
mendation, |EC 157-1.

Circuit breaker ratings and modifications
shall be indicated on the drawings.

Molded case circuit breakers shall beyof the
inverse time and instantaneous tfip type,as
provided by thermal-magnetic orisolid state
trip elements with either standard interrupt-
ing, high interrupting, or cufrent limiting
characteristics as showa,in Section 1 of this
frame book. These circuit breakess shall be
listed per UL489.

Molded case circuit. intetrupters shall be of
the instantaneous (magnetic) only type, pro-
viding instantaneous short circuit protection
by means of d front'@djustable trip unit.
Instantaneous-only circuit interrupters shall
be component reeognized per UL489.

Molded,case,switches shall be of the same
consfruction as the related listed circuit
bre@aker and“equipped with a factory sealed,
nonadjustable, high instantaneous-only trip-
ping,feature. Alternately, molded case
switches shall be equipped with non-auto-
matic tripping features.

Molded case switches shall have no over-
load or low level fault protection provided
and shall be marked with a maximum with-
stand rating denoting the type and level of
upstream protection required. Molded case
switches shall be listed per UL1087.

Internally mounted accessories including
alarm (signal)/lockout switches, auxiliary

®

switches, shunt trips, and undervoltage
release mechanisms shall be of the plug-in
type and shall be listed for field installation
in circuit breakers which are not fagtory
sealed.

Electrical operators for circuitbreakers of
the 250A frame sizedand below shall be of
the single solenoid typewith maximum
5-cycle (80 ms) glosing characteristics. Elec-
trical operators(for/circuit breaker frame
sizes 400A through 1600A shall be of the
motor driven type with an optional 2-step
stored enérgy mechanism providing maxi-
mum 5-cyclei80/ms) closing. All electrical
operatorsishall be cover mounted and fit
within\ the trimn line of the circuit breaker. All
electrical operators shall be listed for field
installation per UL489.

Electrical characteristics of accessories shall
be as indicated on the drawings.

Circuit breakers in the 150A frame size shall
be supplied in 1-, 2-, 3-, and 4-pole models
as specified on the drawings. Circuit break-
ers in frame sizes 250A through 1600A shall
be supplied in 2-, 3-, or 4-pole models as
specified on the drawings.

Accessory wiring shall be brought out
through the side or rear of the circuit
breaker or be connected to a terminal block
mounted on the side of the circuit breaker
as specified. The ability to route accessory
wiring to the opposite side of the circuit
breaker through a trough in the base shall
be provided.

Circuit breakers shall be provided with uni-
formly designed nameplates to clearly indi-
cate the type, rating, listing/recognition/
certification marks, accessory details, and
other information defined in UL489.

All terminals shall comply with UL486A and
B and CSA 1165A Standards. Torque mark-
ings shall be provided per UL489.

Westinghouse Electric Corporation
Distribution and Protection Business Unit
Commercial Divi§ien ~\Components
Beaver, Pennsylvania“U.S.A. 15009

Printed in USA
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Section 6 — Dimensional Data

Dimensions in Inches and (Millimeters)
Not to be used for construction purposes unless approved.

Front Connected Drilling Plan
Line End

1Pole 2 Pole 3 Pole 4 Pole
750 750 1.375 750 .750
688 {19.05)
747l {1s.05) _ 688 (32.93) [~ Ges {18.05) {19.05)
) e v Mran t_ R
— 4
| , -
2.875 | ’ . 2.875 | 1 2.875
e l | {73.03) | | (73.03)
)
I l 4,500 4500 o 4.500 P ' 4500
. 30—l i~i— L Y(a30 | i (114.30)'-——1— - = LY (fla30
R 1 T
_ _h__ 4 - ; _9, - -
J\ Y 4 ] X
LI . I )

Load End .164-32 Tap. 2 Holes .164-32 Tap. 2 Holes 164 32 Tap. 4 Holes .164-32 Tap. 6 Holes
(M4 x .07) (M4 x .07) (M4 x .07) (M4 x .07)

Rear Connected Drilling Plan

469 .
(1191 Line End

.469
| S . 1
| T [ $4 q é’
3186 | 3.156
(80.16) | | | | | | | | | i (80.16)
i
lg [ | [ [ I [ j [ ol
| Clrcult Breaker _| I | ! | }
I = =i R
{128.60} ! I | ! l | | | |
] % @ %‘ i 4 Qk%t
y 1.375 1.375 ,J 1.375
Load End (34.93) (34.93) (34.93); (34.93)
‘4331 Dia. Holes For 10 A0 100 A (26;%)5) < feaes) J
(5633[3;a HolesFor 110 A to 160 A *_(4{105578)
Electrical (Solenoid) Operator Plug-in Adapter
3.99
re———(101.35) —————>
3.30 N
{83.95) L
:
< 2.852 :
- {6.75} 5116
mhes ':.}m‘{ ' (72.44) 1346 (20.64) Diameter (128.59)
L 'l ui %) |
(1N -_u-., * 3.18 23]
! - Bx A opp:rzﬂzars]for 0A0I00A |
Westinghouse 9 144 x 5 (6.35 x 15.88) i
Electric 45 429 Copper Bars for 110 A and 160 A ‘
Operator (114.30 g Bars May be Rotated 90°
Opening For } [*.218 ) ,
Control Leads (5.54) Manual Operation ninly (127}
On (i — g T
b @ 4.30 & Handle P IR
(109.37) Trip L“}v !

|

| —

D 72 (190.50)

) N -l I J (2?4)7;‘
.@ {17.96) e '
2,102 U e 11/16 17 (57.15;4432‘/8 453,ssyJ |
o — 498 (111.13) >
(53,:39) 2.80 Es%uss.sa; ( <~+Lz1/s <534ssr4
(71.17) — —— — IR e

S A . i
e ™ i 820 O\w—c (. .80 Plug-in and Bolt-on Detail
ubosie . (2383’ ' @) (19.08)
Circuit Support
3.187 .688 (17. 47)—»4 Breaker Block Plug-in
ﬁ——ﬁ!&%)———» F(34 ) Conductor  Stab  Conductor Bt stab to circuit
4_—_.—_?9%185) breaker conductor, then
2,08 plug into support block.
pe————— —_— | !
(164.92 (62.78)
7.18 416 . >
{182.32) —> ' Bolt-on
Max. (105.56) Bolt stab to support

block, then bolt support
block to circuit breaker
conductors.

K
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Section 6 — Dimensional Data

Dimensions in Inches and (Millimeters)
Not to be used for construction purposes unless approved.

Line End Line End

6 Holes For (1M82-?(Zél‘;o;<8‘)w>)< 1.500 Mounting Screws

750
(19.05}

ﬁ%ﬂ’*
Line/Load End

1.375
4.93
(3 ) 688

688
i - )‘(17.47)
1.000

'(37553) ..[l.. 25.401

s
1,703
(43.26)
i I
) .{ 740 ﬁu L.740)
| — (18.80) (18.80)
_ 2750 _
I~ l69.85 "
Front Cover Cutout
. I
Ié'r:‘; Q‘Circuit Breaker Handle
594 1, 594
. [15.097 T 115.08] 1
}
2.313
(68.75) ! \
i 2906
| (73‘31)
4ol | ] CircuitBreaker
| QHandle
I
R
219 g~ | 1.325
is.56 goad 3588

e
188 (4.78 mm) Dia. Hole for

Access to Push-toAlrip

Line/Load End

Line End Line End

4 Holes Accept
#8 Thread Cutting Screws
{M3.5)

| / ﬁeﬁsn

1.031
(26.19)

.450 .
11.43) Dia, 8 Holes

'(781 5.063
19.84, -
I {i2860)

4.000
{101.60)

1.375 688 1 6 Holes As/Shown
(34.93) (17.47) 11375 [ 1.375 Actept #8 Thread
{34.93}! (34.93) Cutting,Screws
{M3.5}

Line/Load End Line/Load End

263 2.063
5&@]) (12_2020' ™ (éZ.AOJ_>I 1.000
. j ~(25.40)
L i

h i

740 &

“8.80_'.{ ’4— (18.807’{ }'—
4,125 ——— ] 4 ?igg?mT‘

(104.78)

Circuit Breaker Handle Travel Distances

Circuit Dimension

Breaker A B, C D E

Status

On 3.07 2.92 3.96 3.40 3.33
(77.98) (74417) (100.58) (86.36)  (84.58)

Tripped 2665 2.57 4.06 2.99 2.98 =
(67.30) “(65.28) (103.12)  (75.95) (75.69) ?-— “Tf

off 2.08 2.14 4.12 2.42 256 A B O E
(5283) (54.36) (104.65) (61.47)  (65.02)

Reset 198 205 411 230 248 le——c ——
(50.29)  (52.07) (104.39)  (58.42)  (62.99)

.500 (12.70) Wide Conductor
With .219 (5.56) Dia Hole
Line And Load End

(625
(15.88}

.266
(6.76)

. 1.126
(28.58)|
- I 3378

(85.73)

;rough For
CCessory

1 Leads l
]

2.375 .500
{60.33) (12.70)

6.000
(152.40)

— .
] 750
2.938 ;
L (74?62P—~F‘ {19.05)
3188 .|

(80.98)

3.375

e (85.73)
3500

- {88.907

Adjustable Thermal/Magnetic Buttons
Line End

. 218 Dia. Button
/" (5.54) (2 places)
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Series C Molded Case Circuit Breakers, F-Frame
Section 5 — Selection and Ordering fnfogmation

Door Hardware Accessories Door Hardware Kit
Door hardware listed in this section may be Dress Nameplates: Required Cat. No. AMTDHA
used with Types SM and AMT handle to meet automotive specifica- 7
mechanisms. tions. Mounts from inside \

enclosure and covers operat-
Three choices of door hardware and an aux- ing mechanism mounting
iliary handle are offered to provide the best  bolts, making mechanism non-
latching scheme for individual needs. The removable when enclosure
door hardware is designed with a provision door is closed.
for padlocking, and a coin-proof slot that
requires the use of a tool to open the door,  Style Number: 373D260G05
for maximum security.

Electrical Interlock Kit:
Select desired hardware below. Additional Provides 1 N. C. and 1 N.

latches can be ordered from accessories O. contacts (SPDT switch) This agapter kit is for use with door hard-
section if desired. for use with auxiliary cir- Ware kits DH1R’. DH2R, or DH3R fortype SM
cuits. Mounts to end of handle mechanisms to permit the use and
Hardware Description and mechanism housing as interlocking of right hand installation of the
Item Catalog Numbers shown type AMT handle mechanism (Below-the-
BB ' Handle or Above-the-Handle type).
With sliding latches for smaller panels up
30" high. Style Number: 622B747G01 .
10 approx 0 Y Door Interlock Kit for Side Plate Handle
Catalog Numbers Auxiliary Latch Kits: Providénan_additional Mechanism
Right Hand: DH1R . int i i .
L;?”t.la:;‘; DHIL latch for use with applicationgywheére two Three point interlock for use W"th mecha (o]
point latching may not béyadequate. nisms where regular interlock is not R
adequate.
— )
With 2 roller latahes for p Style Number 28A2656G08 E
pa';els o to aap‘;(z; :6,3'}:?9':9 late (Drilling Plan Reference 208B624) R
|
Catalog Numbers N
Right Hand: DH2R
Left Hand: DH2L G
I
- Sliding Latch Rolling Latch I'“:
With 3 roller latches for larger panels For Door Hardware Using Sliding Latches o
approx. 40" and higher. Right ‘or/Left'Hand Mtg.: Style No. R
Catalog Numbers 656D669G01 M
Right Hand: DH3R A
Left Hand: DH3L FonDooer Hardware Using Roller Latches T
Right Hand Mtg.: Style No. 370D801G04 1
Left Hand Mtg.: Style No. 370D802G04 g
Auxiliary handle for larger panefs Door Operated Interlock Defeater Kit for
Catalog Numbers Type SM Mechanisms: Required when door
Right Hand: DH4R hardware is not used, operates as door clo-
Left Hand: DH4L ses. Additional door securing means such

as screw latch, also required (to be supplied
by box manufacturer).

Note: Style Number: 623B214G02

Right hand enclostire, caver hinged on left,
Left hand enclosure cover hifiged on right.
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Series C Molded Case Circuit Breakers, F-Frame
Section 5 — Selection and Ordering Information

Lock and Interlock Accessories

Nonlockable Handle Block
Catalog Number: LKD1
One per circuit breaker.

Padlockable Handle Lock Hasp
Catalog Number: PLK1

The padlockable handle lock can be
mounted on either side of the operating
handle. One per circuit breaker: field instal-
lation only.

Cylinder Lock

The cylinder lock is factory installed in the
circuit breaker cover. Internal accessories
cannot be installed in the same pole as the
cylinder lock.

Miscellaneous Accessories

Base Mounting Hardware

Base mounting hardware is supplied at no

charge when ordered with a circuit breaker
or molded case switch. When ordering sep-
arately, refer to price list.

English Thread

No. of | Description Type of ‘ Style
Poles Mounting i Numbers )
1 .164-32 x 3.188 | Individual 624B375G01

inch Pan-Head
Steel Screws, Group (one set of | 624B375G02
Lockwashers, hardware for two

and Clamps circuit breakers)
2 .164-32 x 1.5 Individual 4218B80G01
inch Pan-Head
Steel Screws
and
Lockwashers
3,4 Individual 4218880G02

Metric Thread

Number Mounting Location
of Poles Left [ Right l Neutral | No.of | Description Type of Nimbers

Poles Mounting

Catalog Numbers

1 M4 -0.7 x Individual 4218B80G09
2 | CLKIR | ..... 80mm Pan-
3 CLK1L CLKIR [ .....
2 p p ¢ N Head Steel Group (one set of 1 4218B80G10

LKL LKIR LK1 Screws, Lock- | hardware for twg
washers, and | circuit breakers)
Key Interlock Mounting Kit Clamps
Key interlock mounting kits are for field 2 M4 -0.7 x Individual 4218B80G 11
installation only. Select mounting kit catalog f_‘amdms':anl'
eal ee

pumbers to match t.ype of lock used. Key Screws and
interlocks are supplied by customer. Lockwashers

3,4 Individual 4218B80G12
Lock | Lock Bolt Projection in Kit
Manufacture Type Withdrawn Position | Cat. ..

whacturer P fherawn Fostion | Re. | LFB Current Limiter'Attachment

Superior B-4003-1 | 3&inch kyk1 | Circuit Breaker Rating® Amps. Catalog
Kirk F % inch Numbers
Square D SF None 15-70 LFB3070R
Federal Pioneer | VF ¥ inch 80-160 LFB3150R
Castell KorQK | 3inch lctk1 | @ Ratings through 70A can be supplied with terminals for

Sliding Bar Interlock
Catalog Number: SBK1

The sliding bar interlock is available for
mounting between two adjacent 3pole cir-
cuit breakers with circuit breaker centerline
spacing at 4-1/8 inches; for field installation
only.

Walking Beam Interlock
Catalog Number: WBL1

The walking beam interlock is available for
mounting between two adjacent circuit
breakers spaced 1/4 inch apart and having
the same pole configuration. The two circuit
breakers must be factory modified to accept
the walking beam interlock assembly (suita-
ble for use with €ither2-, 3-, or 4-pole cir-
cuit breakers). With, preperly modified
circuit breakers;the walking beam interlock
is suitable forifield installation. Order circuit
breakers dfithetype and rating required
modified forfield’installation of the walking
beamyinterlock.

Cu“cable only (#14~ #2.) Order by description.
Earth Leakage Protection Module
Referito Westinghouse for ratings and
availability.

Madifications

Special Calibration

Type of 1 - 24 |dentical 24 or More

Calibration Units Identical Units

Thermal Add 10% to list No price addition
price of com-

Magnetic plete circuit No price addition
breaker

Frequency No price addition

Moisture-Fungus Treatment
Order by description, refer to price list.

Marine Applications

When listing Mark for marine applications
under UL489 is required, specify require-
ment when ordering. Nonaluminum termi-
nals must be used. Available on D model
circuit breakers only. No price addition
applies.
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Series C Molded Case Circuit Breakers, F-Frame
Section 5 — Selection and Ordering{Infogmation

Type AMT Vari-Depth, Vari-Width Flange Mounted Handle Mechanism Accessories for Type AMT Mechanisms
For Type EHD, FDB, FD, HFD, FDC, FW, HFW and FWC Molded Case Breakers Spacer Kit to Vary Width (Not for use with
fixed mechanisms)

8 Type AMT Component Parts Cat. Number: AMTSK1

Backplate and Yoke Assembly This spacer kitfis fomup to 1-inch variation
and consists ofimultiples of thin spacers to
be used as reguiréd”A maximum of two kits
per installation“may be used. Hardware is
not supplied“because of dimensional varia
tions. Usefstandard Ya-inch x 20 bolts.

Fixed Width Pivot Mechanism
CatiNo./AMTPM-F

Below Handle Mtg.

Above Handle/Mtg:

Flange Mounted Pivot Mechanism

Enclosure Depth Dimensions in Inches for o
: Operating Rod and Brace Assembly R
’ D
7 q Short Rod %Long Rod E
N q (S Bivid= S
Assembled Type AMT for Above Handle i Cat. No. AMTRB1 | Cat. No. AMTRB2 R
Mounting (Breaker Not Included Min.® Max. - Min. Max.
gl ) Above Handle Mtg. " |
62 14 122 18 N
@ Width spacer kits cannot be used with short rod at mini- G
Below Handle Mtg. mum enclosure depth.
Rod Brage Assembly A
Operating Handle I
Catalog Numbers N
Complete " Consists of and Shipped as_ Component Parts Listed Below N
Assernbly Backplate and " Operating Rod and Flange Mounted External
Yoke Assembly Brace Assembly® Pivot Mechanism Operating
Assembly® . Handle
Above Handle Mounting With Short Rod and Brace
AMTFBASV ‘ AMTFB ! AMTRB1 AMTPM ‘ AMTOP
Above Handle Mounting With Long Rod and,Brace
AMTFBALV | am1fB | AMTRB2 | AMTPM AMTOP
Below Handle Mounting With Short Rod and Brace
AMTFBBSV ‘ AMIFBB ! AMTRB1 AMTPM-B ‘ AMTOP
Below Handle Mounting WithiLeng Rod and Brace
AMTFBBLV | AMTFB-B | AMTRB2 | AMTPM-B i AMTOP

Below Handle Fixed-Width With Short Rod

AMTFBBSF I AMTFB-B I( AMTRE ) | AMTPM-F | aMTOP
® Width spacehkit not included. MTR ij% 7

@ Fixed-width pivot mechanism shown on page 28.

Ordering Information 2. Order spacer kits or door hardware
1. Order‘ascomplete mechanism using adapter as required.
Complete Assembly catalog number. 3. Individual component parts may be
Mechanism will be shipped as individual ordered by Catalog Number.
components shown above and listed
below.
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Series C Molded Case Circuit Breakers, F-Frame
Sectlon 5 — Selection and Ordering Information

ervoltage Release Mechanism
(Handle Reset)
Select handle reset undervoltage release
mechanism catalog number for the voltage
within the indicated voltage range. Under-
voltage release mechanism coils are

o
Ratung 18-inch Plgtaul Leads

Voltage ‘ Connec(lon Type and Locanon

designed to be applied at specific ac or dc
voltages within the voltage range shown.
Specific application voltages and electrical
ratings are shown in Table 4-4. Electrical
ratings are shown on applicable circuit
breaker accessory nameplates.

Terminal Field Installation

(ac Freq = K G
~ 60 Hz) o |block o [Kits© .
N Same Rear® Opposite Same Pigtail Terminal
Side Side Side | Leads Block
Cala!og Numbers Catalog Numbers
- e - e -
i o Left Pole Mounting
N }5 9- 12 Vac, 12 Vdc { UVH1LAO2 UVH1LBO02 UVH1LCO02 | UVHILTO2 | UVH1LPO2K “ UVH1ILTO02K
) 24 Vac or Vdc UVH1LAO03 UVH1LBO3 UVH1LCO3 UVH1LTO3 UVH1LPO3K UVHILTO3K
J 48- 60 Vac or Vdc UVH1LA05 UVH1LBO5 UVH1LCO05 | UVH1ILTO05 UVH1LPOSK UVH1LTO05K
110-127 Vac or Vdc | UVH1LAO08 UVH1LB08 UVH1LCO08 | UVH1LTO8 | UVHILPOBK | UVHILTO8K
208-240 Vac | UVHILAN UVH1LB11 UVHILC11 UVHILT11 . UVHILP11K UVHILT11K
380-480 Vac UVH1LA15 UVH1LB15 UVH1LC15 UVHI1LT15 UVH1LP15K | UVHILT15K
525-600 Vac ‘ UVH1LA18 UVH1LB18 UVH1LC18 [ UVHILT18 ! UVHILP18K UVH1LT18K
220-250 Vdc UVH1LA28 UVH1LB28 UVH1LC28 UVH1LT28 I UVH1LP28K UVH1LT28K
Right Pole Mounting®
9- 12 Vac, 12 Vdc [ UVH1RAO02 UVH1RB02  UVH1RC02 I UvH1RTO2 | UVH1RP0O2K “ UVHIRT02K
24 Vac or Vdc UVH1RA03 UVH1RB0O3  UVH1RCO03 I UVHIRTO3 | UVH1RPO3K UVHIRTO3K
0 48- 60 VacorVdc ‘ UVH1RA05 UVHIRB05  UVH1RC05 | UVH1RTO5 UVH1RPOSK UVHTRTE5K
R 110-127 Vac or Vdc UVH1RA08 UVH1RB08  UVH1RC08 | UVH1RTO08 | UVH1RPO8K | UMHHRTO8K:
208-240 Vac ~UVH1IRAN UVH1RB11 UVHIRC11 UVH1RT 11 | UVHIRP11K UVHIBT11K
D 380-480 Vac UVH1RA15 UVH1RB15 UVH1RC15 UVH1RT15 UVH1RP15K i WVHIRTSK
E 525-600 Vac UVH1RA18 UVH1RB18 UVH1RC18 UVHIRT18 UVH1RP18K pUVHIRT18K
R 220-250 Vdc MVWRAZB UVHIRB28  UVH1RC28 ‘ | UVHIRT28 [ UVH1RP28K UVH1RT28K
' @ Not listed with Underwriters Laboratorles Inc. for field installation.
N ® Standard mounting location.
Handle Operating Accessories
) Electrical (Solenoid) Operator Rotary Handle Mechanism
N Description | Catalog
F Operating Frequency ‘L Catalog Numbers s Number -
(o) Voltage Terminal 18-Inch Rotary handle mecfianismjstandard grey
R Block Pigtail Lead handle: | RHM1G
YR T Rotary handle mechanism optional red
M 24 50/60 Hz | EOP1TO3 EOP1P03 handle with yellow labels RHM1R
120 or | EOP1TO7 EOP1PO7 L ) . ,
240 DC EOPIT11 EOP1P11 Ear!y-make elef:mcal interlock kit (2a-2b): RHM1EK
A . = - _ L EPPTPIL  Cylinder lock kit: RHM1CLK
T Standardigrey‘remote mounted handle
' extensi@n shaft kit RHM1EGK
Optional red remote mounted handle
0 s (with'yellow label) extension shaft kit: | RHM1ERK

Vari-Depth Handle Mechanism

:

g; Mechanisms®@@® Handle
Standard - (No | Special — (With : NEMA 1, 3R, 12
Internal Lockoff) Internal Lockoff) {With Hﬂwaﬁr)
Style \ btyle Style
Number _  Nurier  |Number
373D958G05 | 378D958G06 1 47A4446G21

@ When circuit breaker,is‘ised with plug-in kits or rear
connected studs, special.mounting hardware is
required. Refer to)Westinghouse.

%u

L e
‘Shaft b
Standard il Long
Style  Panel ﬁtyv T Panel
{ Number — Depth Number Depth
1'47A4446G16 510 47A4446G15 107214

® Includes hardware.
® Outline and drilling plan reference - drawing 6530270.
® Standard pigtail lead exit location.

®

Accessories for Vari-Depth Handle
Mechanism

Special Handles: Meet NEMA 4 require-
ments. These handles are similar t@pstan-
dard handles, except they,include an
internal neoprene gasket. Due, to gasketing
effect between handle ‘and housing, handle
will not indicate a tripped pe@Ssition when
used with circuit breakets.

Standard Finishg

Style Number:i504C323GO1 p}
Handle Kits: These’ kits are for use with
NEMA 4,7 and,9 cast enclosures. The kits

include a'special operating handle, mount-
ing bolts and"an adapter bushing (bushing
may. be‘purchased separately). Kits may be

tised with 'standard mechanisms and shafts
asfrequired.

For NEMA 4,9 E

Kit’Style Number} 314C794G08
For NEMA 7 Enclosu

Kit Style Number\314C794G03 i

Adapter Bushing Only: -/ iy
Style Number: 314C794G04 N
Type MC Motor Control Handle Mechanism )

For use with NEMA 1 Enclosure
Catalog Number SMCU150FB

For use with NEMA 12 Enclosure
Catalog Number CMCU150FB

Type SM Safety Handle Mechanism

Right Hand Mounting, Enclosure Cover
Hinged on Left: Cat. No. SM150R

Left Hand Mounting, Enclosure Cover
Hinged on Right: Cat. No. SM150L
For Door Hardware, see page 29

Slide Plate Handle Mechanism

Enclosure Cover Hinged on Right (Drilling
Plan Reference: 657D074)

Vertical Mounting,

Padlocks in OFF Position

Style No. 314C386G03

Padlocks in ON or OFF Position
Style Number 314C386G10

Horizontal Mounting,
Padlocks in ““OFF" Position
Style Number 314C386G06

NEMA 3, 4, 5 Outdoor or Hazardous Loca-
tion Handle Mechanisms
(Drilling Plan Reference 48A3656)

Padlocks in OFF Position
Style Number 48A3656G03

Padlocks in ON or OFF Position
Style Number 48A3656G04
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Series C Molded Case Circuit Breakers\F-Erame
Section 5 — Selection and Ordering Infermation

Internal Accessories
Alarm (Signal)/Lockout Switch

Number of Mounting Connection Type and Location
Contacts Location 18-inch Pigtail Leads Terminal Field Installation
(Make and (Pole) Block Kits®
Break) - . I ftsw _
Same Rear®@ Opposite Same Pigtail Terminal
Side Side Side Leads Block
B ) ) Catalog Numbers i Catalog Numbers
1 Left® AILILA AILILB A1LILC i AILILT A1LILPK AILILTK
Right " AILIRA A1L1RB A1L1RC A1LIRT ‘ A1L1RPK ATL1RTK
2 Left® A2LILA A2L1LB A2LILT A2L1LPK A2LILTK
Right A2L1RA A2L1RB A2L1RT | A2L1RPK A2L1RTK
1 (Make 1 Single A1L1CA®
Only) | Pote ) L o
Auxiliary Switch
Number of Mounting Connection Type and Location
g‘;’r‘]‘jc';s :-P°°Ia‘)'°" 18-inch Pigtail Leads Terminal Field Installation
ole Block Kits®
Same Rear® Opposite Same Pigtail Terminal
Side Side Side Leads Block
Catalog Numbers Cataleg Numbers
1 Left® ATX1LA A1X1LB A1X1LC ATXILT ATXIPK AIXTLTK o
Right or A1X1RA A1X1RB A1X1RC A1X1RT A1X1PK ATX1RTK
Neutral R
2 | Left®@ A2XILA AZXIB ... A2XILT R2X1PK I A2X1LTK D
i Right or A2X1RA A2X1RB ..., A2X1RT A2X1PK A2X1RTK E
Neutral : | R
| R U ! | _ |
Auxiliary Switch and Alarm (Signal)/Lockout Switch Combination N
Mounting Connection Type and Location G
:-,fcla‘)m" 18-inch Pigtail Leads Terminal Field Installation
ole Blotk, Kits® |
Same Rear® Same Pigtail Terminal N
Side Side Leads Block F
Catalog Numbers Catalog Numbers O
Left AALILA AALILB AALILT AALILPK AALILTK R
Right AALIRA AAL1IRB AALIRT AAL1RPK AALIRTK M
Shunt Trip T
Select shunt trip catalog number for the. |
voltage within the indicated voltagejapge. 0
Shunt trip coils are designed to be applied N
at specific ac or dc voltages withinghe volt-
age range shown. Specific application volt-
ages and electrical ratings are shown in
Table 4-3. Electrical ratings arefalso shown
on applicable circuit breakerfaccéssory
nameplates.
Voltage Connection Type and Location
:‘Aa‘";g _ 18-inéh’ Pigtail Leads Terminal Field Installation
cred = Block Kits®
50/60 Hz)
Same, Rear® Opposite Same Pigtail Terminal
Side Side Side Leads Block
Catalog Numbers Catalog Numbers
Left Pole Mounting
9- 24 Vac or Vdc SNT1LAO3 SNT1LBO3 SNT1LCO3 SNT1LTO3 SNT1LPO3K SNTILTO3K
48-127 Vac on Vdc SNT1LAO08 SNT1LBO8 SNT1LCO8 SNTILTO8 SNT1LPO8K SNT1LTO8K
208-380 Vac SNT1LA12 SNTILB12 SNTILC12 SNTILT12 SNTILP12K SNTILT12K
415-600 Vaclor SNTI1LA18 SNT1LB18 SNTILC18 SNTILT18 SNTILP18K SNTILT18K
220-250 vde
Right®@ Neutral Pole M i
'9 gy ot ounting @ Not listed with Underwriters Laboratories, Inc. for field
9- 24 Vac or Vdc SNT1RA03 SNT1RB03 SNT1RCO3 SNT1RTO03 SNT1RPO3K SNT1RTO3K installation.
48-127 Vac or Vdc SNT1RA08 SNT1RB08 SNT1RC08 SNT1RTO08 SNT1RPO8K SNT1RTO8K ® Standard mounting location.
208-380'Vac SNT1RA12 SNT1RB12 SNT1RC12 SNT1RT12 SNT1RP12K SNTIRT12K ® Leads exit load end of circuit breaker. Factory installa-
415-600 Vac or SNT1RA18 SNT1RB18 SNT1RC18 SNT1RT18 SNT1RP18K SNTI1RT18K tion only.
220:250 Vac @ Standard pigtail lead exit location.
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Series C Molded Case Circuit Breakers, F-Frame
Section 5 — Selection and Ordering Information

Panelboard Connecting Straps

The panelboard connecting straps are avail-
able in three sizes to meet the needs of
most standard panelboard applications. The
panelboard connecting straps are listed by
panelboard bus spacing. Style numbers for
special mounting brackets for CDP panel-
board installations are also included.

Plug-In Adapter

Plug-in adapters are available for 2-, 3-, and
4-pole circuit breaker configurations. One
plug-in adapter is used for each terminal
end (line or load); specify quantity when
ordering. A one-piece steel mounting plate
is available at no charge when ordered with
line and load plug-in adapters (field installa-
tion only).

g:s;cing Sg::n' F’OIE annecﬁtﬂpeﬁr — Continuous Létyle Numbers ) -
(Inches) Current |Center | Outside gu;renl 2-Pole 3-Pole 4-Pole
Rating Style Style g
(Amperes) Number Number (Amperes) - L ,,\ o
100 507C036G01 | 507C036G03 | 179C968GO1
5-3/4 Inch Deep Box, 240 Vac Max 150/160 507C036G02 ‘ 507C036G04 | 179C968G02
2% | 50 6 673B142G06 ~
§-3/4 Inch Deep Box, 600 Vac Max > 'g":t‘-;"t'ng t507C047G01 ) | @
2% 50 6738142G02 673B142G09 N\ A —
2% 100 673B142G02 673B142G10 \\\\Refer to Westinghouse for availability. o\
2 150 673B142G04 673B142G03 (Y-
3 50 1253C72G01 1253C72G02 <, o~
3% 100 1263C73G03 1253C73G04 B - =
3% 150 1253C73G01 1253C73G02 <F-\) c 5
Mounting Bracket N
Style Numbers
2-Pole 3-Pole
624B600H02 624B600HO01 <.
- - — E e
Rear Connecting Studs . '*B"] f\\l
Each rear connecting stud assembly con- Mounting Ponel —™; ) )
sists of one stud and one tube. Select alter- =

nate long and short stud assemblies for it 3
circuit breakers with more than one pole to  Breaker Mounting—>|
maintain proper clearances between poles. Surface
One assembly is required for line-end and

one for load-end of each pole. Tubes must

be ordered separately. Connecting studs are
available only with English thread sizes.

"F"Threod

Stud Stud Panel Thickness Tube Length Tube Dimensions
Ampere Style (Inches) (Inches) Style (Inches)
Rating Number A B ‘ Number ~|o E F ]
For 15A to 100A Circuit Breakers
100A Short 451D874G01 1 116 o 32B9446H20 \
100A Short 451D874G01 16 to %16 1% A 32B9446H21 |
100A Short 451D874G01 ¥ to % 16 A, . 32B9446H22 e
100A Short 451D874G01 4 to %6 2 ] 32B9446H23 .
oS ottt 56 -
100A Long | 451D874G02 | 1 Fhe 32B9446H24 716 - 18
100A Long 451D874G02 116 to %16 3% 32B9446H25 614 ..
100A Long 451D874G02 ¥ to o8 41 32B9446H26 8 Co.
100A Long 451D874G02 Ya to e 4% 32B9446H27 A
For 110A to 160A Circuit Breakers
160A Short 374D883G01 1 116 374D883H06 e
160A Short 374D883G01 /46 to %s, 1% 374D883H07 . 4
160A Short 374D883G01 3810054 1M1e 374D883H08 AP
160A Short 374D883G01 Ya to e o 374D883H03
7, -
160A Long 374D883G02 1 3746 374D883H10 /6 - 14
160A Long 374D883G02 146 to %6 3% 374D883H11 [ ...
160A Long 374D883G02 I8 to 8 41 374D883H12 AP |
160A Long 374D883G02 4 to A6 4% 374D883H13 .
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Molded Case Switch Selection

Molded case switch catalog numbers are
identified in Tables 5-6, 5-7, and 5-8, For UL
listed, series tested circuit breaker-molded
case switch and fuse-molded case switch
application data, refer to Westinghouse.
Molded case switches ordered using these
catalog numbers include standard load ter-
minals only.

Table 5-6. Type EHD High Magnetic (K) and
Non-Automatic (N) Molded Case Switch
Catalog Numbers

Continuous 1-Pole 2-Pole 3-Pole
2::51‘;’9 277 Vac 480 Vac 480 Vac
at 40°C 125 Vdc 250 Vdc
Type EHD (K)
100 EHD1100K EHD2100K EHD3100K
Type EHD (N)
100 EHD1100N EHD2100N EHD3100N

—-/}T:ble 5-7. Type FD, HFD, FDC High

Magnetic (K) and Non-Automatic (N)
Molded Case Switch Catalog Numbers

Contin- | 1-Pole 2-Pole 3-Pole 4-Pole
Yous 1377 vac 600 Vac  600Vac 600 Vac
AMDere | 156 v 250 Vde
Rating
at 40°C
Type FD (K)
100 FD1100K  FD2100K  FD3100K  FD4100K
150 FD1150K  FD2150K FD3150K  FDA4150K
Type HFD (K)
100 HFD1100K HFD2100K HFD3100K HFD4100K
150 HFD1150K HFD2150K HFD3150K HFD4150K
Type FDC (K)
100 FDC1100K FDC2100K FDC3100K FDC4100K
150 FDC1150K FDC2150K FDC3150K FDC4150K
Type FD (N)
100 FD1100N  FD2100N  FD3100N  FD4100N
150 FD1150N  FD2150N  FD3150N  FD4150N

Table 5-8. Type FW, HFW, FWC High
Magnetic (K) and Non-Automatic (N)
Molded Case Switch Catalog Numbers®

Contin- | 1-Pole 2-Pole 3-Pole 4-Pole

YOUs 1277 Vvac 660 Vac 660 Vac  660)Vac

AmPere| 125 vdc 250 Vdc

Rating

at 40°C
Type FW (K)

100 FW1100K FW2100K FW3100K “Fw4100K

160 FW1160K FW2160K FW3160Kim, FW4160K
Type HFW (K)

100 HFW1100K HFW2100K HFW3100K HFW4100K

160 HFW1160K HFW2160KTHFW3160K HFW4160K
Type FWC (K)

100 FWC1100K FWE2100K ,FWC3100K FWC4100K

160 FWC1160K FWC2160K FWC3160K FWC4160K
Type FW (N)

100 FW1100N FW2100N FWS3100N FW4100N

160 FW1160N  FW2160N), FW3160N FW4160N

® W model molded case switches not UL listed.
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Case Circuit Breakers, \F-Frame

Section 5 - Selection and OrderingfInfarmation

Accessories

Accessory catalog or style numbers are
identified on pages 23 through 29. All
mounting hardware is supplied unless oth-
erwise noted.

Termination Accessories

Line and Load Terminals

F-frame circuit breakers and molded case
switches have load terminals only as stan-
dard equipment. When standard line-end
terminals (same as standard load-end termi-
nals) are required, add suffix L to the circuit
breaker catalog number. When nonstandard
or optional line and/or load terminals are
required, order by style number (no charge
when ordered with circuit breaker). Specify,
if factory installation required.

Max. | Terminal ‘1 Wire
Breaker Body Type
Amps Material ‘
gtandard Pressure Type Terminals ‘

20(EHD) | Steel hCu/Al
100 Steel f Cu/Al
160@ | Aluminum Cu/Al
Optional Cu/Al Pressure Terminais

50 Aluminum lcual
100 Aluminum Cu/Al
100 Aluminum i Cu/Al
160@ Stainless Steel Cu/Al
160@ Aluminum Cu/Al

@ UL listed through 150A only.

@ UL listing gendingl) - GRy wIEE odY LY

Keeper Nut
Keeper nuts arejavailable in English and
metric thread,sizes in packages of 12.

Thread Type | Thread Size Catalog Number
- S | Package ofL
English 10-32 KPR1

Metric l M-5 KPR1M

Interphase Barrier

Catalog Number (Package of 2 barriers):
IPB1

The interphase barrier is available for
extended insulation between circuit breaker
poles. Specify quantity when ordering.

M*
V5. o ot Y/

AWG " Metric Style Numbers
Wire “ Wire " Package of 3
5 ackage of 3
Range Range mm Terminals
#14-#10 | 25-4 | 624B100G 14
#14-1/0 | 2550 . 624B100G02
| #4-4/0 25-95 | 624B100G17
[ 14-#4 | 25-16 624B100G10
#4-4/0 25-95 624B100G17
#14-1/0 | 25-50 624B100G19
#4-4/0 2595 6248100G18
7 10-40 705 6248100620

Terminal Shield .
The terminal shield is available for line ter-
minal areas in 1-, 2-, 3- and 4-pole circuit
breakers. Special terminal shields are also
available for use when an electrical (sole-
noid) operator is mounted on the circuit
breaker. Standard terminal shields must be
ordered in multiples of 10 (for each style
number). Special terminal shields are pack-
aged individually.

Number

} Style Numbers
of Poles

Standard
 (Package of 10)

625B229G03
625B8228G02
625B229G01
625B229G05

é;ial

WN =

4210B95G01
4210B85G02

Terminal End Cover

The terminal end cover is available for 3-
pole circuit breakers only. Two conductor
opening sizes are available. Specify quantity
(one per circuit breaker) when ordering.

Conductor Opening Catalog
Diameter {Inches) Number
0.25 (6.35 mm) TEC1
0.41 (10.41 mm) TEC2

Qz—mmpmo

|
N
F
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Series C Molded Case Circuit Breakers, F-Frame
Section 5 — Selection and Ordering Information

Table 5-2. Type FD, HFD, FDC Thermal-Magnetic Circuit Breaker Catalog Numbers

Continuous ! Type FD J Type HFD ‘1 Type FDC
Ampere 1-Pole 2-Pole 3-Pole 4-Pole 1-Pole 2-Pole 3-Pole 4-Pole [ 1-Pole 2-Pole 3-Pole 4-Pole
Rating 277 Vac 600 Vac 600 Vac 600 Vac 277 Vac 600 Vac 600 Vac 600 Vac 277 Vac 600 Vac 600 Vac 600 Vac
at 40°C 125vdc 250 Vdc { 125 Vdc 250 Vdc 125 Vdc 250 Vdc
10e FD1010 FD2010 FD3010 FD4010 HFD1010 HFD2010 HFD3010 HFD4010 . FDC2010 FDG3010 FDC4010
15 FD1015 FD2015 FD3015 FD4015 HFD1015 HFD2015 HFD3015 HFD4015 | FDG2015 FDQ3015 FDC4015
20 FD1020 FD2020 FD3020 FD4020 HFD1020 HFD2020 HFD3020 HFD4020 i FDC2020, 4FDC3020  FDC4020
25 FD1025 FD2025 FD3025 FD4025 ‘ HFD1025 HFD2025 HFD3025 HFD4025 FDC2025 FDC3025 FDC4025
30 FD1030 FD2030 FD3030 FD4030 HFD1030 HFD2030 HFD3030 HFD4030 fDC2030 PFDC3030 FDC4030
35 FD1035 FD2035 FD3035 FD4035 HFD1035 HFD2035 HFD3035 HFD4035 FDG2038 FDC3035  FDC4035
40 FD1040 FD2040 FD3040 FD4040 HFD1040 HFD2040 HFD3040 HFD4040 FDC2040  FDC3040  FDC4040
45 FD1045 FD2045 FD3045 FD4045 HFD1045 HFD2045 HFD3045 HFD4045 FDC2045  FDC3045  FDC4045
50 FD1050 FD2050 FD3050 FD4050 HFD1050 HFD2050 HFD3050 HFD4050 FDC2050 FDC3050 FDC4050
60 FD1060 FD2060 FD3060 FD4060 HFD1060 HFD2060 HFD3060 HFD4060 FDE2060  FDC3060 FDC4060
70 FD1070 FD2070 FD3070 FD4070 | HFD1070 HFD2070 HFD3070 HFD4070 FDC2070 FDC3070  FDC4070
80 FD1080 FD2080 FD3080 FD4080 HFD1080 HFD2080 HFD3080 HFDA4080 FDC2080 FDC3080 FDC4080
90 FD1090 FD2090 FD3090 FD4090 HFD1090 HFD2090 HFD3090 HFD40390 FDC2090  FDC3090  FDC4090
100 FD1100 FD2100 FD3100 FD4100 | HFD1100 HFD2100 HFD3100 HFD4100 FDC2100 FDC3100  FDC4100
110 FD1110 FD2110 FD3110 FD4110 i HFD1110 HFD2110 HFD3110 HFD4110 FDC2110 FDC3110 FDC4110
125 FD1125 FD2125 FD3125 FD4125 HFD1125 HFD2125 HFD3125 HFD4125 FDC2125 FDC3125 FDC4125
150 FD1150 FD2150 FD3150 FD4150 HFD1150 HFD2150 HFD3150  HFD4150f /i FDC2150 FDC3150  FDC4150

Table 5-3. Type FW, HFW Fixed Thermal, C T gfz W e
Non-Adjustable Magnetic Single Pole /)/U TE. 6\

Circuit Breaker Catalog Numbers® /9_ 0./ M y/g’)

Continuous Type FW | Type HFW
:;‘:ipnze 240 Vac 240 Vac
Panng, 125 Vdc 125 Vdc
100 FW1010 HFW1010
16 FW1016 HFW1016
20 FW1020 HFW1020
25 FW1025 HFW1025
32 FW1032 HFW1032
40 FW1040 HFW1040
50 FW1050 HFW1050
63 FW1063 HFW1063
80 FW1080 HFW1080
100 FW1100 HFW1100
110 FW1110 HFW1110
125 FW1125 HFW1125
160 FW1160 HFW 1160

Table 5-4. Type FW, HFW, FWC Adjustable Thermal, NonfAdjustable Magnetic Circuit
Breaker Catalog Numbers®

Maximum Type FW [ Type HFW J Type FWC
Continuous |5 bj10@  3.Pole  4-Pole 2-Pole®  3-Polé 4-Pole . 2-Pole®  3-Pole 4-Pole
Q;‘t‘ﬁge 660 Vac 660Vac 660 Vac |660Vac 660Wac W 660 Vac 660 Vac 660 Vac 660 Vac
250 Vdc 250 Vdc 250 Vdc
at 40°C® |
16 FW2016 FW3016 FW4016 | HFW20164 HFW3016° HFW4016 | FWC2016 FWC3016 FWC4016
25 FW2025 FW3025 FW4025 | HFW2025 HFW3026 HFWA4025 | FWC2025 FWC3025 FWC4025
40 FW2040 FW3040 FW4040 | HFW2040' BHFW3040 HFW4040 | FWC2040 FWC3040 FWC4040
63 FW2063 FW3063 FWA4063 | HFW2083, HEW3063 HFW4063  FWC2063 FWC3063 FWC4063
100 FW2100 FW3100 FW4100 | HEW2100 4HFW3100 HFWA4100  FWC2100 FWC3100 FWC4100
160 FW2160 FW3160 FW4160, |HEW2160 |HFW3160 HFW4160 | FWC2160 FWC3160 FWC4160

Table 5-5. Type FW, HFW, FWC Adjustable Thermal, Adjustable Magnetic Circuit Breaker
Catalog Numbers®

Maximum Type HFW 4Type FWC

Continuous 5 poie@  3-Pole  4-Pole 2-Pole®  3-Pole 4-Pole \ 2-Pole®  3-Pole 4-Pole

;‘;‘t‘i’:ge 660 Vac 660 Vac 660 Vac |660Vac 660Vac 660 Vac | 660 Vac  660Vac 660 Vac
< 250 Vdc 250 Vdc 250 Vdc

at 40°C®

16 FW20160 FW3016) FWAB16) | HFW2016) HFW3016) HFW4016) | FWC2016) FWC3016) FWC4016J

% FW2025) FW3025) FW4025) | HFW2025) HFW3025) HFWA4025) - FWC2025) FWC3025) FWC4025J

40 FW2040) FW3040J FW4040J | HFW2040J HFW3040J HFW4040J | FWC2040J FWC3040J FWCA4040J

63 FW2063MEW3063) FW4063) | HFW2063) HFW3063J HFWA4063J | FWC2063) FWC3063J FWCA4063J

100 FW2100JUFW3100J FWA4100J | HFW2100J HFW3100J HFWA4100J | FWC2100J FWC3100J FWC4100J

160 FW2160J. FW3160) FW4160) | HFW2160J HFW3160 HFW4160J | FWC2160J FWC3160J FWC4160J

® Not UL listed, refer to Westinghouse for interrupting ratings.
@ 2-pole circuit.breakers supplied in 3-pole frame.

@ Refer to Westinghouse for adjustability range for each rating.
@® W model circuit breakers not UL listed.
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Selection and Ordering Information
When ordering an F-frame circuit breaker or
molded case switch, use the catalog num-
bers given in Tables 5-1 through 5-8. Inter-
rupting ratings can be found in Table 1-1.
List any accessories or modifications
required together with the applicable cata-
log number. Handle mechanisms are suita-
ole for use with all Series C F-frame circuit
breakers. REFER TO WESTINGHOUSE FOR
AVAILABILITY OF ALL CIRCUIT BREAKERS,
MOLDED CASE SWITCHES, ACCESSORIES,
AND MODIFICATIONS.

Cicuit Breaker Selection

Circuit breaker catalog numbers are identi-
fied in Tables 5-1, 5-2, 5-3, 5-4, and 5-5. Cir-
cuit breakers ordered using these catalog
numbers include standard load terminals
only.

Add suffix V to catalog number to order cir-
cuit breakers calibrated to 50°C ambient (not
UL listed).

4-pole circuit breakers have neutral poles
unprotected as standard. For protected neu-
tral poles, add suffix E to catalog number.

Add suffix L to catalog number to order cir-
cuit breakers with standard line and load
terminals.

List Prices: See Price List 29-020. Discount
Symbol CB-2.

Frame Beok

29-101

Page2i

Series C Molded Case Circuit Breakers, \F-Frame
Section 5 - Selection and Orderingf{Information

Ordering Information Examples
Customer requirement 1:

One molded case circuit breaker per UL489;
3-pole, 600 Vac, 100A with 65 kA interrupt-
ing rating at 480 Vac with load end termi-
nals only. A factory installed 1A/1B auxiliary
switch is required in the left pole, with pig-
tail leads exiting the right side of the circuit
breaker, and a 120 Vac shunt trip with a ter-
minal block in the right pole.

Order as follows:

Qty 1 Circuit Breaker HFD3100, with factory
installed auxiliary switch A1X1LC and sh(nt
trip SNT1RTO8.

When ordering an accessory that,is for
installation by the customer, use the, field
installation kit catalog number.

Customer requirement 2:

240 Vac handle reset underveltage’release
mechanism with 18-inch pigtailuleads for
field installation in the left,mounting cavity
of an FW 3-pole cirgtiithybreaker.

Order as follows:

Qty 1 Undervoltage release mechanism
(handlg,resetUVH1LP11K.

Catalog Number and Suffix Priority

When adding suffixes to established catalog

numbers shown in Tables 5-1 through 5-5,

the following order shouldybe maintained:

First priority: V_ - 50°C Calibration

Second priority: E~, Protected Neutral Pole
(4-pole, circuif'breaker only)

Third Priority: L #Standard line and load
terminals

Examples

1. FD3100VL; "~ Catalog number for 50°C

FD3100 calibrated circuit

breaker with standard line

and load terminals supplied

23HFW4160JE: Catalog number for
HFW4160J (adjustable ther-
mal, adjustable magnetic)
circuit breaker with pro-
tected neutral pole

Table 5-1. Type EHD and FDB Thermal-Magnetic Circuit Breaker Catalog Numbers

Continuous Type EHD Type FDB
Ampere 1-Pole 2-Pole 3-Pdle 2-Pole 3-Pole 4-Pole
Ratlnog 277 Vac 480 Vac 480 Vae 600 Vac 600 Vac 600 Vac
at 40°C 125 Vdc 250 Vdc 250 Vdc
EHD1010 EHD2010 EHD3010 FDB2010 FDB3010 FDB4010
15 EHD1015 EHD2015 EHD3015 FDB2015 FDB3015 FDB4015
20 EHD1020 EHD2020 EHWD3020 FDB2020 FDB3020 FDB4020
25 EHD1025 EHD2025 EHD3025 FDB2025 FDB3025 FDB4025
30 EHD1030 EHD2030 EMD3030 FDB2030 FDB3030 FDB4030
35 EHD1035 EHD2035 EHD3035 FDB2035 FDB3035 FDB4035
40 EHD1040 EHD2040 EHD3040 \ FDB2040 FDB3040 FDB4040
45 EHD1045 EHD2045 EHD3045 FDB2045 FDB3045 FDB4045
50 EHD1050 EHD2050 EHD3050 FDB2050 FDB3050 FDB4050
60 EHD1060 EHD2060 EHD3060 FDB2060 FDB3060 FDB4060
70 EHD1070 EAD2070 EHD3070 FDB2070 FDB3070 FDB4070
80 EHD1080 EHD2080 EHD3080 ‘ FDB2080 FDB3080 FDB4080
90 EHDA090 EHD2090 EHD3090 FDB2090 FDB3090 FDB4090
EHDT100 EHD2100 EHD3100 | FDB2100 FDB3100 FDB4100
FDB2110 FDB3110 FDBA4110
FDB2125 FDB3125 FDB4125
x FDB2150 FDB3150 FDB4150

@ Not UL listed, refer to Westinghouse for interrupting ratings.

January, 1985
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Page 20
Series C Molded Case Circuit Breakers, F-Frame O
Section 4 — Accessories and Modifications
Allowable Accessory Combinations, Continued
Four Pole Breaker
&
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® Occupies internal and cover spaces.
® Non-padlockable handle block cannot be mounted
simultaneously with either key interlock, padlockabile

handle hasp or sliding bar interlock.
® May be mounted on left or right pole - not both.

O
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Allowable Accessory Combinations

Frame Book
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Series C Molded Case Circuit Breakers, F-Frame
Section 4 — Accessories and Modifications

Single Pole Breaker Two Pole Breaker
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O ‘Ractory installed. Pigtail leads exit load end only.
®Qccupies internal and cover spaces.

January, 1985

@ Non-padlockable handle block cannot be mounted
simultaneously with either key interlock, padlockable

handle hasp or sliding bar interlock.

® May be mounted in or on left or right pole — not both.
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Series C Molded Case Circuit Breakers, F-Frame
Section 4 — Accessories and Modifications

4-6. Miscellaneous Accessories
® Base Mounting Hardware

® LFB Current Limiter Attachment
® Earth Leakage Protection Module.

Base

Mounting

Hardware

Hardware for surface mounting of circuit
breakers is supplied only on request. Hard-
ware consists of mountig screws and lock-
washers. Order hardware for circuit breaker
pole configurations as required.

LFB
Current
Limiter

The LFB current limiter is an accessory that
bolts to the load end of a standard FDB or
FD thermal-magnetic circuit breaker, provid-
ing 200,000A interrupting capacity at up to
600 Vac. LFB current limiters for thermal-
magnetic circuit breakers are listed with
Underwriters Laboratories, Inc. under File
E47239.

Earth
Leakage
Protection
Module

The earth leakage protection module is an
add-on accessory designed to protect per-
sonnel and equipment from low level earth
leakage (ground fault) conditions. It consists
of a current sensing element and an ampli-
fier circuit that trips the associated circuit
breaker by signaling a shunt trip or under-
voltage release mechanism. (No external
power to the shunt trip is needed.) Referfto
Westinghouse for further information.

4-7. Modifications

Limited modifications to the basic gircuit
breaker and molded case switch are avail-
able to satisfy specific customerrequire-
ments. All modifications are completed at
the factory. The following modifications are
available:

® Special Calibration

® Moisture-Fungus Tgeatment

® Marine Applications

If additional modifications are required,

refer to Westinghéuse, The following para-
graphs describejavailable modifications.

® UL listing pending, refer to Westinghouse.

Special Calibration

Special non-UL listed calibrations are avail-
able for certain ambient temperatures other
than 40°C and for frequencies other than
50/60 Hz or dc. Reduced interrupting ratings
will apply for 400 Hz applications. Maximum
thermal calibration limited to 135A at 400 Hz.

Moisture-Fungus Treatment

All series C circuit breaker cases are molded
from glass-polyester which does not sup-
port the growth of fungus. Only a limited
number of internal parts and the backplate
require special treatment.

Marine Applications®

UL489 listed 40°C circuit breakers for marine
application on vessels over 65 feet are avail-
able. Non-aluminum terminals are required.

4-8. Accessory Combinations

Different combinations of accessories can
be supplied, depending on the types,of
accessories and the number of polestin the
circuit breaker. Tables on pages 19, 20 shew
the different accessories or combinations
that can be used internally and externally.
with each pole of 1-, 2-, 3-, and 4-pole cir-
cuit breakers. Each pole in a pasticular.cir-
cuit breaker configuration isdentified by a
column head; each accessory or combina-

@

tion that can be used with that pole isliden-
tified by symbols in a box below the
column head. Unless otherwise noted, one
internal and one external accessoryscan be
selected for each pole.

The manual reset undervoltage release
mechanism or the cyhinder lock will occupy
the accessory mountingycavity in the circuit
breaker base andfalse,project through the
cover. Therefore, if £ither of these devices is
selected, no other internal or external acces-
sory can can bejyapplied to that particular
pole. In the,tables,these accessories are
identified by‘repeating the symbol in the
interndl"and,cover boxes. If a manual reset
undegVvoltagelrelease mechanism or cylinder
lock is'selected, the electrical (solenoid)
operator orany external handle mechanism
cannot'be used.

Some external accessories will cover more
tham one pole. In the tables, when a box
containing accessory symbols spans more
than one column, any accessory within that
box occupies the area of the cover
indicated.

Accessory Legend
The accessory legend shows each symbol
used in the accessory combination tables.

Accessory SymbolsfUsedin Accessory Combination Examples (See pages 19, 20)

-1 RN S I N A
e + a - a - Make ke Ma Ma
— E S
b % b = od b * k res Breo
o I~ ]
Auxiliary Auxiliary Switch (2A, 2B) Alarm (Signal)/ Alarm (Signal)/ Alarm (Signal)/
Switch Lockout Switch Lockout Switch Lockout Switch
(1A, 18) (Make Only) (Make/Break) (2 Make, 2 Break)
[ - Make
-
— Uj; H M A
& a
M Break __:]_
Aux. Switch/ Shunt Under-Voltage Undervoltage Undervoltage
Alarm’ (Signal)/Lockout Trip Release Release Release
Switch {Handle Reset) {Manual Reset) {Auto. Reset)
' b D |
©® ) |
Cylinder Non-Lockable Padlockable Key Sliding Bar
Lock Handle Block Handle Lock Hasp Interlock Interlock
oK 1
@ TRIP %ir =3 H—H}—O
OFF 4
Electrical Rotary Handle Handle
(Solenoid) Mechanism Mechanism
Operator
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The AMT vari-depth/vari-width flange
mounted handle mechanism is an extra
heavy-duty mechanism designed for mount-
ing in flange-type enclosures. The handle
mechanism is available for mounting above
or below the centerline of the circuit breaker
handle, is suitable for various enclosure
depths, and can also be used in various hor-
izontal position applications. A door inter-
lock prevents the enclosure from being
opened with the handle mechanism in the
ON position and prevents the handle mech-
anism from being switched ON unless the
enclosure door is closed. The handle mech-
anism will accept up to three padlock shack-
les, each with a maximum diameter of 3/8
inch (7.92mm). The handle mechanism is
Underwriters Laboratories, Inc. listed as a
circuit breaker accessory under UL File
E64983.

4-5. Lock and Interlock Accessories
Lock and interlock accessories are used to
deter undesired circuit breaker operation
and establish interlocked control systems.
Lock and interlock accessories include:

® Nonlockable Handle Block

® Padlockable Handle Lock Hasp
® Cylinder Lock

® Key Interlock

® Sliding Bar Interlock

® Walking Beam Interlock.

To identify allowable accessory installation
combinations, see paragraph 4-8. Lock and
interlock accessories identified in paragraph
4-8 are shown in this section by a graphic
symbol in a shaded blue box.

I

Non-
Padlockable
Handle
Block

The nonlockable hapdle blogk secures the
circuit breaker handle ingeithefthe ON or
OFF position. (Trip-freg operation allows the
circuit breaker to trip/lwhenfthe handle block
holds the circuit breakep handle in the ON
position.) The device is positioned over the
circuit breaker handle and secured by a
setscrew to deter agcidental operation of the
circuit breaker handle. (Field installation
only)

g
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Padlockable
Handle

Lock

Hasp
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Series C Molded Case Circuit Breakers, F-Frame
Section 4 — Accessories and Modifi€ations

The padlockable han-
dle lock hasp allows
the handle to be locked
in the ON or OFF posi-
tion. (Trip-free opera-
tion allows the circuit
breaker to trip when
the handle lock holds
the circuit breaker han-
dle in the ON position.)
The hasp mounts on
the circuit breaker
cover within the trimline. The cover is pre-
drilled on both sides of the operating han-
dle so that the hasp can be mounted on
either side of the handle. The hasp will
accommodate up to three padlocks with d/4
inch (6-mm) shackles. UL File E64983
applies® (Field installation only)

Cylinder
Lock®

=3

The cylinder lock internally blocks the trip
bar in the'tsipped position to prevent the
circuit'breakenfrom being switched ON. The
cylinder logk is factory installed in the cir-
cuit bféaker ‘cover. Other internally mounted
accessofriesycannot be installed in the same
pole“as the cylinder lock.

Key
Interlock

The key interlock is used to externally lock
the circuit breaker handle in the OFF posi-
tion. When the key interlock is locked, an
extended deadbolt blocks movement of the
circuit breaker handle. Uniquely coded keys
are removable only with the deadbolt
extended. Each coded key controls a group
of circuit breakers for a given specific cus-
tomer installation.

The key interlock assembly is Underwriters
Laboratories, Inc. listed for field installation
under UL file E64983 and consists of a

mounting kit and a purchaser supplied
deadbolt lock.® The mounting kit com-
prises a mounting plate, which is secured to
the circuit breaker cover in either the left- or
right-pole position, key interlock mounting
screws, and @ wire seal. Specific mounting
kits are required forindividual key interlock
types.

Sliding
Bar
Interlock

The sliding bar interlock provides mechani-
cal interlocking between two adjacent 3-pole
circuit breakers and is installed on the
enclosure cover between the circuit break-
ers. When the sliding bar interlock handle is
moved from one side to the other, a bar
extends to alternately block movement of
the circuit breaker handles and prevents
both circuit breakers from being switched
ON at the same time. Sliding bar interlocks
are not UL listed. (Field installation only)

Walking
Beam
Interlock

The walking beam interlock provides
mechanical interlocking between two adja-
cent circuit breakers of the same pole con-
figuration. The walking beam interlock
mounts on a bracket behind and between
the circuit breakers. A plunger on each end
of the beam is inserted through an access
hole in the back plate and base of each cir-
cuit breaker. The walking beam interlock
prevents both circuit breakers from being
switched ON at the same time. If a walking
beam interlock is installed, the wiring
troughs in the back of the circuit breaker
case are blocked by the plungers and can-
not be used for cross wiring. The walking
beam interlock is UL listed® for field instal-
lation per UL File E64983. Factory modified
circuit breakers are required for this
application.

@ UL listing pending, refer to Westinghouse.
@ Use of cylinder lock may reduce interrupting rating of
circuit breaker. Refer to Westinghouse.
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April, 1987
New Information
Mailed to: E, D, C/29-100A

Westinghouse Electric Corporation
Distribution and Control Business Unit
Components Division

Beaver, Pennsylvania U.S.A. 15009

Type EHD: 15-100 Amperes
Types FDB, FD, HFD, FDC: 15-150 Amperes
Types FW, HFW, FWC: 10-160 Amperes

Supplement to Ffame,Book

semesc

F-Frame

29-101

Page 0.1

Molded/Case
Circuit Breakers

Printed in U.S.A.

Please refer to Frame Book 29-101, dated
January, 1985 and make the following
corrections:

Page 4 Table 1-1

® The UL489 interrupting capacity rating of
the FDC circuit breaker at 600 Vac is
35,000 amperes rather than 50,000
amperes.

® The IEC 157-1 interrupting capacity of the
FDC and FWC circuit breakers at 500 Vac
is 35,000 amperes rather than 50,000
amperes.

® The 250 Vdc interrupting ratings of the
HFD, FDC, HFW and FWC circuit breakers
is 22,000 amperes in all cases.

Page 4 Molded Case Switch
® The nonautomatic type molded case
switch has been cancelled and will not be
offered as part of the F-Frame Series C
product line.

® Footnote ® rather than footnote ©®
applies to the last sentence of the first
paragraph under this heading.

Page 12 Line and Load Terminals
Delete Style 624B100G20. This terminalfis
no longer available.

Page 22 Table 5-2

Delete the following catalog numbers:
FD2010, FD3010, FD4010, HFD2010,
HFD3010, HFD4010, FDC2010, FDC3010,
FDC4010.

Page 23 Table 5-6
Delete all Type EHD(N) catalog numbers:
EHD1100N, EHD2100N{EHD3100N.

Page 23 Table 5-7
® Delete 1-pole Type EBC(K) catalog num-
bers: FDC1100K, FDC1150K.

® Delete all Type#D{N) catalog numbers:
FD11@@N, FD2100N, FD3100N, FD4100N,
FD1150N, FD2150N, FD3150N, FD4150N.

Page 23)Line and Load Terminals
o Delete Style #624B100G20.

® ‘Egotnote ® should read UL listed for
copper wire only.”

Page 23 Terminal Shields

The style numbers of the standard terminal
shields are incorrect as shown. Correct as
follows:

Page 26 Vari-Depth Handle Mechanism
Style;Anumbers should be superseded as

follows:

Old Style Number

New Style Number

Number Incorrect Correct

of Poles Style Number StylefNumber
1 625B229G03 625B229G06
2 625B229G02 625B229G07
3 625B229G01 625B229G08
4 625B229G05 625B229G09

373D958G05 373D958G22
373D958G06 373D958G23
47A4446G21 504C323G03
47A4446G16 47A4446G36
47A4446G15 47A4446G37

Page 24 Panelboard Conhecting Straps
Delete Style Numbers£673B142G06 and
673B142G07.

Page 24 Plug-in Adapter
Mounting plate [stylé numbers are incorrect.
Correct asffGllows:

lncorrect Correct

Style Number Style Number
2-Pole 176C511G01 176C511HO1
3-Pole 507C047G01 507C047H01

Page/26 Undervoltage Release Mechanism
Catalogsnumbers for dc UVRs are incorrect.
Correct catalog numbers are shown below:

Undervoltage Release Mechanism

Page 26 Special Handles
Style 504C323G01 shquld be changed to
style 504C323G04.

Page 26 Handle Kits
These style numbers have been superseded
as follows:

Old Style Number

314C794G08
314C794G03

New Style Number

314C794G10
314C794G09

Page 27 Type AMT Handle Mechanism

For the Below Handle Fixed-Width With
Short Rod, catalog number AMTRB should
be changed to AMTR.

Voltage Connection Type and Location
(R:c";‘r!;q 7 18-inch Pigtail Leads Terminal Field Installation
50/60 Hz) Block Kits®
Same Rear® Opposite Same Pigtail Terminal
Side Side Side Leads Block
Catalog Numbers Catalog Numbers
Left Pole Mounting
9- 12 Vac UVH1LA02 UVH1LB02 UVH1LCO02 UVH1LTO02 UVH1LPO2K UVH1LTO2K
24 Vac UVH1LAO3 UVH1LB03 UVH1LCO03 UVH1LTO3 UVH1LPO3K UVHILTO3K
48- 60 Vac UVH1LAO5 UVH1ILBOS UVH1LCO05 UVHILTO05 UVHILPO5K UVHILTO5K
110-127 Vac UVH1LAO8 UVH1LB08 UVH1LCO08 UVH1LTO08 UVH1LPO8K UVHILTO8K
208-240 Vac UVHILAT UVH1LB11 UVHILC11 UVHILT11 UVHILP11K UVHILT11K
380-480 Vac UVH1LA15 UVH1LB15 UVH1LC15 UVHILT15 UVHILP15K UVHILT15K
525-600 Vac UVH1LA18 UVH1LB18 UVHILC18 UVHILT18 UVH1LP18K UVHILT18K

12 Vdc UVH1LA20 UVH1LB20 UVH1LC20 UVHILT20 UVH1LP20K UVHILT20K

24 Vdc UVH1LA21 UVH1LB21 UVH1LC21 UVH1LT21 UVH1LP21K UVHILT21K

48-60 Vdc UVH1LAZ23 UVHILB23 UVH1LC23 UVHILT23 UVHILP23K UVH1LT23K
125 Vdc UVH1LA26 UVH1ILB26 UVHI1LC26 UVH1LT26 UVH1LP26K UVHILT26K
220-250 Vdc UVH1LA28 UVH1LB28 UVH1LC28 UVH1LT28 . UVH1LP28K UVHI1LT28K
Right Pole Mounting®@

9- 12 Vac UVH1RAO02 UVH1RB02 UVH1RC02 UVH1RTO02 UVH1RP0O2K UVH1RTO02K
24 Vac UVH1RAO03 UVH1RBO3 UVH1RCO03 UVH1RT03 UVH1RPO3K UVH1RTO3K
48- 60 Vac UVH1RAO05 UVH1RBO05 UVH1RCO05 UVH1RTO05 UVH1RPO5K UVH1RTO05K

110-127 Vac UVH1RA08 UVH1RB08 UVH1RCO08 UVH1RTO08 UVH1RPO8K UVH1RTO8K
208-240 Vac UVH1RA11 UVH1RB11 UVH1RC11 UVHIRT11 UVH1IRP11K UVHIRT11K
380-480 Vac UVH1RA15 UVH1RB15 UVH1RC15 UVH1RT15 UVH1RP15K UVH1RT15K
525-600 Vac UVH1RA18 UVH1RB18 UVH1RC18 UVH1RT18 UVH1RP18K UVH1RT18K

12 Vdc UVH1RA20 UVH1RB20 UVH1RC20 UVH1RT20 UVH1RP20K UVH1RT20K
24 Vdc UVH1RA21 UVH1RB21 UVH1RC21 UVH1RT21 UVH1RP21K UVHIRT21K
48-60 Vdc UVH1RA23 UVH1RB23 UVH1RC23 UVH1RT23 UVH1RP23K UVHIRT23K
125 Vdc UVH1RA26 UVH1RB26 UVH1RC26 UVH1RT26 UVH1RP26K UVH1RT26K

220-250 Vdc UVH1RA28 UVH1RB28 UVH1RC28 UVH1RT28 ‘ UVH1RP28K UVH1RT28K

@ Not listed with Underwriters Laboratories, inc. for field installation.

@ Standard mounting location.
® Standard pigtail exit location.








