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MODELS D AND E

INTRODUCTION

These instructions apply to Type LG circuit
breakers having serial numbers with the prefix

INSTRUCTIONS FOR O
TYPE LG CIRCUIT BREAKERS
L 4
TABLE II IN®ER G RATINGS
Interrupting
Type of ous Rating Rating
Operation mperes Amperes

D (Model D) or E (Model E).

Read these instructions thoroughly and care-
fully before installing or attempting to operate the
Type LG circuit breaker. The operator can prolong
the life and usefulness of this equipment by fol-
lowing these instructions.

After the circuit breaker is installed and operat-
ing properly, file these instructions in a convenient
place with any other drawings or switchgear data
pertaining to the installation.

The Type LG circuit breakers can be furnished
as a two-pole, three-pole, or four-pole breaker
which may be either manually or electrically oper-
ated. depending upon the application. A three-
pole, electrically operated circuit breaker is show

in Fig. 1.
APPLICATION @

The Type LG circuit breaker is desig
on circuits where the interrupting @€ ments
are as shown in Table L.

The Type LG circuit breakers ma% é
main circuit breaker for a systeff,"as@bus-tie cir-
cuit breaker between sourges af ele@trical power,
and as a feeder breaker if thé§ ting require-
ment and the continuous cyffent@gquirements war-
rant it. \

RATINGS
The Type LG circ kers can be furnished

in the ratings lis@ able 1.
RATINGS

Type of ontinuous Rating Rating

" Mounting Amperes Volis
ENCLOSE 2000to 6000 A-C 600 AC
“URELITES"” 2000 to 5000 D-C 250DC
2000 to 6000 A-C 600 AC

VE FE®NT 2000to 5000 DC 250&750DC
8000 to 10000 DC 250DC

FRONT 2000to 6000 A-C 600 AC

2000to 5000 D-C 250&7S50D-C

The interrupting ratings for Type LG circuit
reakers are listed in Table IIL.

- 3000 AC or DC 75.000

ELECTRICA 4000- 6000 A-C or D-C 100,000
00-10000 DC 100,000
MANU NOT TO EXCEED

LIVE 4000 A-C, 5000 DC 10,000
NOT TO EXCEED
NT 4000 A-C, 5000 D-C 50,000

RECEIVING, HANDLING, AND STORAGE
ach circuit breaker, before leaving the I-T-E
1

ircuit Breaker Company, is carefully inspected
and tested for proper operation, and then it is
crated by workmen who are experienced in the
proper handling and packing of electrical equip-
ment.

TRANSPORTATION DAMAGE

Immediately upon receipt of the circuit breaker,
examine the crates to determine if any damage or
loss was sustained during transit. If injury or
rough handling is evident, file a damage claim at
once with the carrier and promptly notify the I-T-E
Circuit Breaker Company. The I-T-E Circuit Breaker
Company is not responsible for damage of goods
after delivery to the carrier. However, the com-
pany will lend assistance in securing any adjust-
ment if notified of such claims.

HANDLING

Unpack the cirucit breaker as soon as possible
after receipt. If unpacking is delayed, difficulty
may be experienced in making a claim for dam-
ages not evident upon receipt.

Use care in unpacking in order to avoid bend-
ing, breaking, or damaging any of the circuit
breaker parts. Check the contents of each package
against the packing list before discarding any
packing material. If any shortage of material is
discovered, promptly notify the nearest represen-
tative of the I-T-E Circuit Breaker Company. In-
formation specifying the purchase number, crate

number, and part numbers of the damaged or ~

missing parts should accompany the claim.




STORAGE

When a circuit breaker can be installed immedi-
ately in its permanent location, it is advisable to do
so even though it will not be placed in service for
some time.

If the circuit breaker can not be installed in its
permanent location, and it is necessary to store
the equipment, the following precautions should
be taken.

1. Uncrate the circuit breaker as described un-
der HANDLING.

2. Store in a clean, dry place with moderate
temperatures.

3. Cover with heavy wrapping paper to prevent
dirt or foreign substances from settling on the
movable parts and electrical contact surfaces.

DESCRIPTION

The Type LG circuit breakers are manually or
electrically operated against heavy springs lo-
cated back of the contacts and in the operating
mechanism and linkage. During inspection and
maintenance periods, electrically operated circuit
breakers-may be closed manually by a removable
maintenance closing bar. Pantograph or trug
mounted circuit breakers should be either-in @
“TEST"” position or withdrawn from the s
board. The circuit breaker contacts are ope D
the opening springs when a roller latch is“ge-
leased either by pushing the manual trp
or automatically by any trip device wit
the breaker is equipped.

Basically, each pole consists of in Clrrent
carrying solid bridge protected bygy diate
and arcing contacts. The completeffpo¥e, mounted

in an individual frame or h is “operated
through a double-toggle syst either a
manual operating handle or in lenoid. The
frame or housing encloses @:t-acting series
trip device which is adjusted jlyyand accurately.

Multi-pole circuit brea
of all poles rigidl
insulated bar so t
tripping move
from the over

ve the closing arms
ied efher by a horizontal
th&gole€ move in unison. The
anypole is communicated
trigpcoils to the latch mech-
anism through a“W@griz6ntal bar. A single latch
with trip-free mechal#Sm is mounted in the pole
unit which carries the operating arm or handle. A
buffer is mountedjn the upper part of the operating

arm to abgorb the 'momentum of the mechanism at
the end_ofNthe opening movement.

For e ally operated breakers, the closing
sol sembly is mounted on the lower por-
ti the circuit breaker panel. The auxiliary
d necessary for electrical operation are

ted on or adjacent to the solenoid.

O

MAIN CONTACTS ’ S ’
The movable bridge (43. Fig. 2) consi a

solid copper bar to which silver-alloy inserts are
brazed. Two bridges, their associated springs and
travel limiting pins, are assembled in a BPacket to
form a complete contact unit. Op@¥or more contact
units may be attached to each B arm and are
brought into contact with th %d lower sta-

tionary main contacts by ajfo ultiplying sys-
tem of toggles.
INTERMEDIATE CONT

The stationary ble intermediate con-
tacts (4 and 47, Fig. 9 are faced with silver-alloy
blocks and providg a sécondary path for the cur-

rent. These ¢ t ould always open after the
main contac fore the arcing contacts.
ACTS

ry and movable arcing contacts (3
and)és. 2) are faced with silver-alloy blocks.
Th@ areing contacts should always open last and
c first. If the arcing contacts “make” after the

e TNjermediate contacts, excessive buming of the
fidipand intermediate contacts may result. In addi-
-é to opening last, the arcing contacts on all

poles of the circuit breaker should open at ap-
proximately the same instant.

ARC CHUTE

The arc chute (1, Fig. 2) is an efficient form of
the magnetic blowout structure, and is easily re-
moved for inspection and maintenance of the
contacts. The arc chute consists of an assembly of
insulating barriers which confines the arc within a
limited insulated area. Magnetic blowout irons
placed on the outside of the arc chute side plates
are magnetized as the arcing contacts open. The
magnetic field thus set up forces the arc into the
extinguishing chamber between the insulating bar-
riers where the arc is cooled and extinguished.

On steel enclosed circuit breakers, a hooded
barrier assembly is added which covers the en-
tire top and sides of the arc chutes.

BUFFER ASSEMBLY

The buffer assembly (11, Fig. 2) is arranged so
as to absorb the kinetic energy of the bridge arm
assembly as it reaches the open position. The as-
sembly consists of a buffer with pieces of brake
lining on its upper and lower surfaces, and a
crank that acts as a brake shoe. The force of the
brake shoes is derived from a spring which is
compressed by the impact from the bridge arm
assembly.
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Operating Arm Toggle Link
Operating Arm -

Buff mbly
Connéctor Bar

Visual Indicator Linkage
Manual Trip Linkage
Escutcheon

¥ront Sheet or Door

Shunt Trip Device
Connector Rod
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Tripper Bar
Air Check Valve

Control Relay 35S Solenoid Assembly

Return Spring (OQuter) 36 Dual Magnetic Overcurrent Trip Device
Return Spring (Inner) 37 Operating Spring (Center)
Shaft 38 Magnet

Th ow-in Arm 39 Operating Spring (Outside)
Main Latch Roller 40 Lower Terminal

Main Latch 41 Lower Bridge Contact

Main Latch Spring 42 Bridge Contact Bracket

Kick-off Pin 43 Bridge

Hook Trigger 44 Bridge Shim

Auxiliary Latch Plate 4S Upper Bridge Contact

Auxiliary Latch 46 Upper Terminal

Trigger Tripper 47 Stationary Intermediate Contact
Hook Trigger Latch Plate 48 Stationary Arcing Contact

2-Type LG Circuit Breaker, Electrically Operated

Side Section Yiew
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~ OPERATING MECHANISM

P

The operating mechanism, as shown in Fig. 2,
of the circuit breaker is a system of links forming
two toggles in series which provides high contact
pressure with relatively small operating force.
The bridge arm is pivoted near the panel and car-
ries the bridge arm toggle link which is con-
nected through a pair of horizontal operating links
to the housing.

A second system of toggles is made up of a
short operating arm toggle link which pivots on
the pin common to the bridge arm toggle link and
operating links and the pin through the inner end
of the operating arm. Both systems of toggles ap-
proach center when the circuit breaker is closed.
Springs from the operating arm toggle pin to the
bridge arm pivot pin assist the contact springs in
opening the circuit breaker.

Trip Free Construction

The circuit breaker operating arm and throw-in
arm are connected by a compound latch which
may be released during closing by any tripping
device after the arcing contacts touch.

A roller on the throw-in arm is engaged by the
main latch which pivots on the operating arm.

the roller. This action is normally prevented b

auxiliary latch which pivots on the main latch'Qmgd
engages a latch plate secured to the throwq\

The latch plate must be positioned so
approximately 0.020 of an inch between

face of the auxiliary latch and plate e
throat of the main latch is against th he
springs assist in engaging the latghes) andjstops

=)
=
o

are provided for limiting their xs .

circuit breaker is held in the clg8ed ition by
the hook trigger which pivots %row-in arm.
The hook trigger engages a M e which is
bolted to the right-hand hm@ hook is re-
leased during the opening th@ circuit breaker
when the kick-off stud stz cam surface of

the trigger.
1 to the housing and
bar ich is actuated by the
operation of any protective

vesdthe tripper bar. Movement
of the tripper bar @iséigages the latch which re-
sults in the circuit br€aker tripping.

The latch trippe
carries the trip
tripping devic

Therefore, the tripping action is as follows: (A)

the tripper bar “moves the tripper against the
auxiliary \gtch and disengages it from the latch
plate. is causes the main latch to slip off
the afld the breaker opens. (C) The stud
on ating arm releases the hook trigger and
a the throw-in arm to be lifted to engage the

’ la

) The angle of the latch surface forces it away frg |:’

O

AUXILIARY SWITCH
The auxiliary switch (12, Fig. 4) is \@ﬂ-
marily to protect the coil of a shunt trip de by

opening the trip coil circuit. The auxiliary switch
may also be used to control indicating lwps and
interlocking or alarm circuits.

The Type L auxiliary switch %ﬁon bulletin
number is listed in the bibliggr the back of
this bulletin. Copies of this irfSgguctiefl bulletin will
be furnished on request.

CONTROL RELAY

The Type R-14 contro ay (18, Fig. 2), fur-
nished only on electfigallydOperated circuit break-

ers, has the he contacts required to
control the relatigely Yarge current drawn by the
solenoid closi

u

The instrugfio, etin number for the control
is di j bibliography at the back of
i s of this instruction bulletin will

request.

cut-off switch (“bb” switch) (14,
a two contact Type L auxiliary switch

t the end of the solenoid plunger’s closing

e.

he instruction bulletin number listed for the
Type L auxiliary switch in the bibliography at the
back of this bulletin also applies to the "“bb"
switch.

INSTALLATION

The Type LG circuit breakers are adjusted,
tested, and inspected before leaving the factory.
However, it is possible that unusually rough han-
dling during transit or severe operating conditions
after installation may have loosened bolted parts or
changed some of the adjustments. Refer to the
MAINTENANCE and ADJUSTMENT sections for
adjustments and procedures that may be required.

CAUTION: DE-ENERGIZE THE PRIMARY AND
CONTROL CIRCUITS BEFORE INSTALLING THE
CIRCUIT BREAKER OR ANY RENEWAL PARTS.

LOCATION

Indoor circuit breakers should be installed in a
clean, dry place which is free from destructive
action of acids. alkalies or gases, and where good
ventilation can be secured. Open type circuit
breakers should be mounted high enough to pre-
vent injury to the operator during an automatic
opening of the breaker, and it should be so lo-
cated that it will be readily accessible for cleaning
and inspection. Ample space must be provided
above the circuit breaker to insure proper operation
and to prevent damage to other equipment from
arc conditions when opening under fault.




MOUNTING

Individually Enclosed

The Type LG circuit breakers that are individu-
ally enclosed in a steel housing (Urelite) may be
installed in any convenient location. Because of its
weight, the Type LG Urelite is designed for floor
mounting but it can be wall mounted if adequate
structural steel supports are used.

The Type LG Urelite includes a front enclosure
which covers the operating mechanism and con-
tact structure of the circuit breaker and a rear
enclosure or pull box. The pull box is designed so
that cutouts can be made in the sheet steel for the
introduction of conduit, buses, or bus ducts.

For some applications, the pull box is omitted.
This exposes the rear of the breaker panel, the
studs, and all rear switchboard wiring. Under these
conditions, the purchaser must make his own ar-
rangement for enclosing the bus work and breaker
studs.

Dead Front

Exclusive of Urelite, a dead-front mounting con-
sists of a metal enclosed, dead-front switchboar
In this type of mounting. each circuit breaker

enclosed in an individual compartment havi
flat front sheet or formed door for a front c@v

The Type LG circuit breaker, in the sy
compartment, may be stationary mo
graph mounted. or truck mounted.
The instruction bulletin number
pantograph mounted and truck m
breakers are listed in the bibliogra
of this bulletin. Copies of these
be furnished on request.

ons will

Live Front

In live front mountin
the circuit breaker is i
supports without ben y type of enclosure
or pretective cover. Howeger, in some installations,
live front circuit bre®kers¥are mounted in enclos-

shed by the purchaser.

ures or switchb 1
ELECTRIC TIONS

y electrical connections, every
be taken to see that all leads
connected to the circuit breaker

ulating base of
mounted to steel

All leads must be fastened securely to the ter-

minals agd tightly clamped to the connection

ds. Aa? joints must be clean, bright, and free

frogn dents and burrs. All nuts on the current<car-

studs must be securely bolted against the

minal connection to obtain good contact. The

s should turn freely on the studs and not be

forced. If the joints are not made correctly, dan-
gerous heating of the circuit breaker may result.

Cables and connections shou eq Supported
properly so that the circuit breake®is nofj subjected
to unnecessary strains.

To avoid overheating of the circuit breaker. the
connecting leads must have a  current-carrying
capacity at least equal to that of the current-car-
rying parts of the circ eaker which in tum
must be adequate gfor aximum continuous
current of the load.

esistors, or similar de-
vices which ope
tures must be
circuit breaker
to the break

Control 10

circuit wiring should be in accord-
e diagram accompanying the circuit

-c application is shown in Fig. 3. Typical
n diagrams for d-c applications, or for a
jc application may be obtained from the I-T-E

AL INSPECTION

The following inspections and tests should be
made after the circuit breaker has been installed
and all of its mechanical and electrical connections
completed.

1. See that the circuit breaker is properly
mounted and leveled on its supporting structure
(panels, structural iron or steel. steel frame, etc.).

2. Close the circuit breaker slowly by hand,
with the primary and control circuits de-energized.
noting whether the contacts are adjusted for cor-
rect alignment, and that good contact is made with
the breaker closed.

3. Inspect all insulated wiring to see that no
damage to the insulation has resulted during the
process of installing the circuit breakers.

4. Test the wiring for possible grounds or short
circuits.

5. See that all joints, whether bolted joints of
copper bars or soldered (or clamped) joints made
with wires or cables, are made correctly.

OPERATION

The manual and electrical operations are inde-
pendent of each other. Therefore. the interruption
of control power does not render the circuit
breaker inoperable, and the circuit breaker may
be kept in service as a manually operated device.

TRIP-FREE OPERATION

The Type LG circuit breakers are mechanjcally/
and electrically trip free so that the circuit breaker
mechanism may be tripped in any part of the clos-




: / . . - - -
_ 7 ing stroke by the operation of the tripping device.

As soon as the arcing contacts touch under fault
conditions, the trip device will operate the trip-
ping mechanism, releasing the tripping toggle, and
allow the opening springs to return the contacts to
the fully open position.

Circuit breakers equipped with undervoltage or
reverse current trip devices are also trip free un-
der undervoltage or reverse current conditions
respectively.

D-C SOLENOIDS FROM A-C SOURCE

The dry plate rectifiers, used for conversion of
alternating current to direct current, consist of a
series of alternate treated copper and lead washers
assembled on an insulated bolt.

It is characteristic of this type rectifier that, for
a definite load, the d-c voltage will decrease
slightly with age. This aging gradually disappears
so that the output finally becomes nearly constant.
To compensate for this change, it is customary to
include in the circuit an adjustable resistance that
may be reduced when necessary.

For higher control voltages. the series resistor
provides a means of compensating for aging and
reduces the a voltage to the rating of the rectifier.
On voltages above 220 volts, some resistance must
be kept in the circuit to prevent damage to the
rectifier.

In case of a failure or excessive heating of
unit of the rectifier, the whole group must b
placed because a new unit may have diffgre
characteristics than the unit being replace
cause unbalanced loading to occur.

Rectifier aging should never cause failu 1
control voltage. It will, however, incre h ni-
mum voltage on which the circuit Break® will
close. A small adjustment of the resjst ould

compensate for this condition.

Refer to the schematic diag ig. 3 when fol-
lowing the electrical closing & described
in the following section.

ELECTRICAL CLOSING

To close the Type ifiguit breaker electri-
cally. push the “ ton. This energizes
simultaneously tif€ pic coil (PC) and holding

er
el

coil (HC). Th the two coils. the pick-
up coil, attracts armature and closes con-
tacts CR-1. CR-2,
is closed when the relay is de-energized and re-
mains closed when the armature is attracted to
the pick-up coil sagnet). This energizes the sole-

ger's travel, the "bb" switch opens
rgizes the pick-up coil (PC). The relay
re 1s then attracted by the magnet of the
or holding coil (HC) and opens all the

CR contacts. The opening of contacts
CR-3 de-energizes the solenoid closing cfil (@C)
and completes the closing cycle.

If the momentary “CLOSE” contact 1 eld
closed or if a control switch having a maintaining
contact in the closing circuit is used, tbe circuit
breaker will not attempt to reclose if it failed on
the first attempt due to some f e reason for
this failure to reclose is thagth aj armature re-
mains attracted to the magn@fof holding coil
since it is still energized, venting the CR
contacts from closing. T a second attempt
to close the circuit br not be made until
the “CLOSE" button iS§gel€ased or the control
switch is tumed to F* position which de-

energizes the holgdi and closes the CR-4
contact.
The control re is now in its normal de-ener-

gized positi ill not function to close the
circuit bze e “CLOSE" button is pushed.

ature of the control relay pre-
closing of the circuit breaker and
tHe momentarily rated pick-up coil
intermittent service.

AL TRIPPING

Type LG circuit breaker can be electrically
@ed by pushing the trip button mounted re-

ely from the breaker. The circuit breaker may
o be tripped electrically by any of the following
devices.

Shunt Trip Device

The shunt trip device is used to trip the circuit
breaker electrically from a remote control point
without regard to the load conditions of the circuit.
The shunt trip devices furnished on the Type LG
circuit breakers vary with the current rating, and
with the type of overcurrent trip device (direct
acting, series connected or current transformer
trip ).

The standard shunt trip device (11, Fig. 4) is
furnished on the following:

1. D-C circuit breakers rated 6000 amperes and
under.

2. A-C circuit breakers rated 3000 amperes and
under having direct acting, series connected ad-
hesion type dual magnetic overcurrent trip devices.

3. A-C circuit breakers rated 4000 amperes and
under having either a Type OD-l or Type OD-2
transformer overcurrent trip assembly.

The heavy duty shunt trip device is mounted on
the circuit breaker panel. They are furnished on
the following:

1. D-C circuit breakers rated 8000 and 10000
amperes.

2. A-C circuit breakers rated 5000 and 6000 am-
peres having either a Type OD-1 or Type OD-2
transformer overcurrent trip assembly.
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Fig. 3—Typical Diagram of Connection for Type LG Circuit Breakers




The instruction bulletin number for the above
shunt trip devices is listed in the bibliography at
. the back of this bulletin. Copies of this instruction
bulletin will be furnished on request.

Shunt trip devices furnished as a part of a trans-
former overcurrent trip assembly are mounted to
the right of the overcurrent trip devices. This type
of shunt trip is furnished on a-c circuit breakers
rated 4000 amperes and over having an adhesion
type dual magnetic transformer overcurrent trip
assembly. For additional information on shunt trip
devices which are mounted on the transformer
overcurrent trip assembly, refer to the instruction
bulletin listed in the bibliography at the back of
this bulletin on adhesion type dual magnetic over-
current trip devices.

DUAL MAGNETIC OVERCURRENT TRIP
DEVICE—ADHESION TYPE

The dual magnetic overcurrent trip device (36,
Fig. 2) combines an oil film time delay device
having inverse time characteristics with an instan-
taneous trip element. The device provides overload
protection with instantaneous short circuit protec-
tion. The standard range of overcwrent tripping
value is 100 to 200 per cent of the continuous am-
pere rating of the circuit breaker.

The instruction bulletin number for the dual
magnetic overcurrent trip assembly is listed in the

quest.

TRANSFORMER OVERCURRENT TRIP
ASSEMBLY

mounted on the solenoid assembly for
operated circuit breakers, and panel mounf@d for
manually operated circuit breakers. rcur-

rent devices furnished, dependin e circuit
breaker application, may be thga ion type dual
magnetic overcurrent trip, Typ. My dual over-
current trip, or Type OD-2 d e&ive overcur-
rent trip. The overcurrent deflicesqare actuated by
the secondaries of current trafgfoghners which mav
be mounted either on th sfuds at the rear of
the breaker panel fgr s ndry mounted circuit
breakers or in the i bus for drawout
mounted circuit aker

Transformer rrept’ trip assemblies using
adhesion type etic overcurrent trip de-
vices are furnishe a-c circuit breakers rated
4000 amperes and over.

Transformer overcurrent trip assemblies using
Type OD-1 dual dvercurrent trip devices or Type

OD-2 duaNyselective overcurrent trip devices are
furnish a-c circuit breakers rated 2000 am-
peres,an I.

T ctions for transformer overcurrent trip

assemilies’ with adhesion type dual magnetic

bibliography at the back of this bulletin. Copies o
this instruction bulletin will be fumished on

The transformer overcurrent trip assel@
t Y

overcurrent trip devices are included in the
magnetic overcurrent trip device (adhesion
bulletin listed in the bibliography in the fbackqo
this bulletin. Instructions for transformer Qgergir-
rent trip assemblies with dual magnetic overcur-
rent trip devices (displacement type) are included
in the Type OD-1 and OD-2 overcurrené‘rip de-
vice bulletin listed in the bibliography. Copies of
these bulletins will be furnishe quest.

Undervoltage Trip Device (A -C)

The undervoltage trip dewi
an undervoltage unit an
The operating coil of th
a decrease in voltage &elo
of main circuit volt
is not adjustable
cent of the circuifgoltage

a combination of

g trip mechanism.

e is responsive to
predetermined value
ropout voltage, which

When it is ir&g that the circuit breaker re-
main closed f t interval following a voltage
failure, n type time delay device is
added. T e delays the operation of the
und device for approximately 3 sec-

tage.

ction bulletin number for the under-
device is listed in the bibliography at
{ this bulletin. Copies of this instruction
will be furnished on request.

AL CLOSING

Manually operated dead front circuit breakers
having a formed front door or Urelite mounted
breakers use a side rotating handle. To close the
circuit breaker, rotate the handle to the left with
enough force and speed so that the contacts close
smartly without having the parts slam against
their stops.

Manually operated live front circuit breakers or
dead front breakers having a flat front sheet are
furnished with a spade handle. To close the circuit
breaker, lift the spade handle until the latches en-
gage and then press down until the contacts close.

Electrically operated circuit breakers may be
manually closed by placing the maintenance bar
in the socket provided in the universal joint sup-
port. To close the circuit breaker. press down until
the contacts close.

MANUAL TRIPPING

To manually trip the circuit breaker, push trip
button (8. Fig. 4).

MAINTENANCE

The safety and successful functioning of the
connected apparatus depends upon the proper
operation of the circuit breaker. Therefore, it is
recommended that a maintenance program be es-
tablished that will provide for an inspection of the
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S Fig. 4—Solenoid Assembly for Type LG Circuit Breakers
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circuit breaker at least once every six months and
immediately after operating to interrupt a fault.
CAUTION: TRIP THE CIRCUIT BREAKER AND
DE-ENERGIZE THE PRIMARY AND CONTROL
CIRCUITS BEFORE MAKING ANY INSPECTIONS,
ADJUSTMENTS, OR REPLACEMENT OF PARTS.

CONTACTS

In general, any dirt or grease on the contacts
should be removed by wiping them with a cloth
saturated with carbon tetrachloride. Discoloration
of the contact surfaces is not harmful. The dark
brown tarnish that often appears may be removed
with silver polish.

Main Contacts

The main contacts should not show any signs of
serious burning. If they do, the arcing and inter-
. mediate contacts may be in bad condition, the cir-
cuit breaker may be opening at currents beyond
its interrupting capacity, or the contacts may be out
of adjustment. Check for correct contact adjust-
ment as described under ADJUSTMENTS.

Intermediate Contacts

the contacts and do not attempt to entirely, 1°
nate the pitting. Contact overlap must b
tained, that is, the contacts must open 1l T
and close before the main contactg, Pfevenf) any

filings from falling into the mechanis ring
c arefully

it with a cloth. After filing the co

remove the cloth and blow ou ust or parti-
cles that may have fallen into tl& nism with
low pressure, dry air.

Arcing Contacts

A moderate amousg of
and will not inte
arcing contacts.

ing is to be exper~ted
re Wit e operation of the
advisable to file or
smooth down t ontacts. Severely pitted
or eroded contact ld be replaced and the
contact sequence carefully checked.

COIL RERLACEMENT

Solenoi ing Coil
Omso Type LG circuit breakers. it may be
n y to remove some of the accessories

mounted on or adjacent to the solenoid asse@
before proceeding to replace the closing

Refer to Fig. 4 and,

1. Disconnect the closing coil leads.

2. Remove three socket head screws in end
plate (19).

3. Remove four nuts (20) and remove e’nd plate

(19). gasket (29), retaining (31), and
coil spacer (32). Do not unger tube
end (27), guide tube (2), or ¥ er (4).

- 4. Remove the solenoid #1308} oil (26). Take
care so as not to damage é Tde tube (2).

After removing the cYggin@s€oil, inspect gasket
(29) for damage andyrep with a new gasket
if necessary. Also, j e guide tube (2) and

remove any accugfiul of dirt or oil.
Replace the clo8ing coil and re-assemble the

solenoid usin everse of the above procedure.
It may o remove the air check valve
(18) in roperly “line up” the holes in
the e sket, and plunger tube end.

ing the closing coil and any other ac-
at may have been removed, check for
s, grounds, and correctness of wiring
rating the circuit breaker electrically.

ADJUSTMENTS®

% Type LG circuit breakers are adjusted, in-

A slight amount of pitting is to be expected an
will not interfere with the operation of the int
mediate contacts. Occasionally it may be ne

sary to remove small burrs with several @l
wipes of a fine file. Always follow the contou

spected, and tested before leaving the factory.
However, it is possible that rough handling during
transit or abnormal usage may cause a change in
some of the adjustments.

- The individual tripping devices may be adjusted
as described in the respective tripping device bul-
letins listed in the bibliography at the back of this
bulletin.

CONTACTS

The upper and lower contacts of the bridge
should bear against the contacts on the terminal
blocks so that the contact springs are compressed
3/32 of an inch (maximum) in addition to their
initial compression.

To determine the compression of the contact
springs, slowly close the circuit breaker until the
main contacts just touch. Measure the distance
from the bridge arm (6. Fig. 2) to the panel. Com-
plete the closing operation and again measure the
distance from the bridge arm to the panel. (This
measurement should be taken at a point midway
between the upper and lower contacts on the
bridge). If the movement is less than the 3/32 inch
(maximum ) allowed. remove the contact bolts and
insert a thin shim at point “A” Fig. 2. Tighten all
bolts after making any adjustments.




RENEWAL PARTS

It is recommended that sufficient renewal parts When ordering renewal parts, ad@ressgthe near-
be stocked to facilitate proper maintenance and est Sales Office of the I-T-E Circ

uit§Breaker Com-
pany. Specify the type of circuit b er, serial
number, description of parts, and quantity re-

quired. ¢

These instructions do not purport to cover all details or variati quipment nor
to provide for every possible contingency to be met in conn ith installation,

operation, or maintenance. Should further informati e ‘desired or should
particular problems arise which are not covered su ntly?for the purchaser’s
C

purposes, the matter should be referred to the Im it Breaker Company.

replacement of parts. The quantity of parts and
items carried in stock should be based on the num-
ber of circuit breakers in service and previous
operating service.

Title

Bulletin No.
Dual Magnetic Overcurrent Trip Device®gAdiesion Type ..................... P IB-5408
Shunt Trip Devices ............... S e e e e e 1B-5405
Type OD-1 and OD-2 Overcurrent TEP BEVIBES . . ... ... ... oottt anaeannnnnn IB-1003-OD1 & OD2
Type L Audliary Switch ....... D (R IB-1003-AUX
Type R-14 Control Relay .. .. O ........................................ e IB-5412
Undervoltage Trip Devices \ ...................... P IB-5406
Type LG Pantograph M v &ircuit Breaker ... .. ... I_B-SOOO-L
Type LG Truck Mounte t Breakers .. ... ... ... IB-6000-LT
Key Interlocks on T G Pantograph Mounted Circuit Breakers. ........................... 1B-6000-1L

' e above Ested instruction bulletins can be obtained by requesting

pies from the nearest Sales Office of the I-T-E Circuit Breaker Company.

L 4
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( ‘ INSTRUCTIONS FOR OPERATION AND

O

MAINTENANCE OF TYPE LG CIRCUIT BREAKERS

GENERAL CONSTRUCTION

Basically each pole consists of a main current
carrying solid bridge, protected by secondary and
arcing contacts. The bridge is removable and re-
placeable. The complete pole, mounted in an
individual frame or housing, is operated through a
double toggle system from either a manual oper-
ating handle or solenoid. The frame or housing
encloses a direct-acting series trip device which
can be adjusted easily and accurately.

Multi-pole circuit breakers, in which Fig. 1
shows a section view, have the closing arms of all
poles rigidly tied together by a horizontal insulated
bar so that the poles move in unison. The tripping
movement of any pole is communicated from the
overcurrent trip coils to the latch mechanis
through a horizontal insulated bar. A single latch
with trip-free mechanism is mounted in the po
unit which carries the operating arm or handle.
buffer is mounted in the upper part of the opera
arm to absorb the momentum of the mechanism a
the end of the opening movement. This de

the possibility of bouncing an
the arc.

portion of the circuit breaker pa
consists of a horizontal solenoj

aker operates
through an auxiliary s . control relay
energizes the solenoid cl®sin@yg¢oil, and a b b"
switch operates the elay.

SAFETY PRECA

Before making an tments or replacements,
make certain control circuits have been
de-energiged. irfuit breaker is drawout type
mountedy in chboard, withdraw breaker

y st position. If breaker is rigidly
-epergize bus and disconnect cables
ere is a power source on the load
jury that may be caused by unex-
pected operation. The heavy mechanical members

operated by strong springs are restrained by
ensitivé® latches.

IN CONTACTS

The main contacts, Fig. 1, consist of solid copper
bars to which silver alloy inserts are brazed. Two
bars, together with their associate springs and
travel limiting pins are assembled in a bracket to

L 4
it. One or more contact
bridge arm and are
upper and lower
ing system of toggles.

form a complete contact
units may be attached

brought in contadipw
terminals by a force i

the final closing of the

cts should bear against the
that the contact springs are
an inch in addition to their

Adjustments.
breaker, the méi
terminal blogks
compressed

initial co .

To d the compression of the contact
spring ly close the breaker until the main
cont then measure the distance from the

to the panel. Complete the closing
and check the measurement of the
rm away from the panel. (This measure-
should be taken at a point midway between
per and lower contact blocks.) If the contact
pressure is light, remove the contact unit bolts and

sert a thin shim at point “'a,"” Fig. 1. Tighten all
bolts after making any adjustments.

Maintenance. The main contacts should not show
any serious burning. If they do, the arcing arA
secondary contacts are probably in bad condit

or the circuit breaker is opening at curre.
beyond its interrupting capacity. A very slight
burning or “'pitting’’ does no harm. It is caused by
the current path through the main contacts having
a lower resistance than that through the secondary
or arcing contacts.

The dark brown tarnish that often appears is
silver sulphide, caused by coal smoke or gas in the
air. Silver polish may be used if the surface is very
dirty. We do not recommend the use of file or
sandpaper on these contacts.

Overheating. The standards for circuit breakers
permit a temperature rise at the terminals of 30°C.
above an ambient or room temperature of 40°C.
An additional 15°C. is permitted in enclosed
switchgear.

On the Fahrenheit scale, a temperature rise of
54°F. above an ambient or room temperature of
104°F. is permitted.

Overheating is often caused by a loose connec-
Hon between the circuit breaker and the bus, or a
loose bolted or soldered joint at a cable terminal.

It is important not to letloose joints feed heat into a
breaker. One way to detect a possible source of
overheating is to take the millivolt drop between
the contacts. Pointed terminals carrying a low
voltage direct current are applied on each side of
the contacts and the drop in thousands of a volt is
read on a millivoltmeter. This drop should not
more than ten millivolts.
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-~ SECONDARY CONTACTS

The secondary contacts (Fig. 1) in type LG
circuit breakers provide a secondary path for the
current and are of a blow-on construction. Second-
ary contacts should always open after the main
contacts, but before the arcing contacts.

Maintenance. Slight buming of the secondary
contacts is not harmful. Any slight burns may be
removed by careful use of a fine file. When fine-
filing secondary contacts, their overlap must be
maintained, that is, they must still open well after
and close before the main contacts. If not, their
usefulness is lost. Be careful not to let any filings
get into the bearings or other parts of the breaker.
Place a piece of cloth under the contacts and catch
the filings in this cloth. If possible, blow out the
breaker with dry air from an air hose after the
work is done.

If the secondary contacts are badly burned
away, the contacts should be replaced, and the
sequence of contact to ‘“make” and “‘break”
carefully checked.

ARCING CONTACTS

The arcing contacts (Fig. 1) are also of blow-on
construction and have a wiping action. Arcing con-
tacts should always open last and close first when
the breaker is opened or closed. If the arcin
contacts make after the secondary contacts,
cessive burning of the main and secondary m
result. In addition to opening last, the arcing -
tacts on all poles of the breaker should open abo
the same instant.

Maintenance. It is seldom advisable t
otherwise smooth down arcing contact

erate amount of burning is to be éx

does not interfere with proper perfor % adly
burned arcing contacts should begfepl
sequence of contacts carefully cRe¢k

The arc chute (Fig. 1) u Qe LG circuit

breakers is an efficient for e magnetic blow-

out structure. In thisQstr magnetic vanes,
mounted outside inghla riers on each side
of the contacts, areffnagmeti upon opening of the

arcing contacts, fiedd set up by the current
forces the arc in xtinguishing chamber.
Thick plates in the mber cool the arc and
create a turbulent gas condition which forces a
cooling draft across the arc core. Arcing time is
shortened; ghe arcis confined; pressure of gases
created by arc is reduced, and heavy currents
are safel led in small space.

ARC CHUTES

lqo(&
29

LOW VOLTAGE SWITCHGEAR

On steel enclosed breakers, a hooded b eo

assembly covers the entire top and sides of the ar
chute assembly.

It will be necessary to remove arc chutes to reach
the arcing contacts. Before putting back the arc
chutes, inspect them for any loose, brokén or
burned parts. Liners and side plat urn away in
severe service, particularly on dfc uits, and
may need replacing. When Cc ghutes are
installed, be sure that they are ttached to

the circuit breaker panel by aftaching studs.

OPERATING MECHA

The operating mecha
is a system of links { i
provide a high caqgtact
small operating forc

g. 1) of the breaker

o toggles in series to
essure with relatively

he bridge arm is pivoted
using and carries a short
connected through a pair
e upper part of the housing.

A second of toggles is made up of a
second pivoted on the pin common to the
two nd the inner end of the operating
arm. syStems of toggles approach center when

the a ps closed. Springs, from the operating
arm gle pin to the bridge arm pivot pin, assist
of the contacts in opening the breaker

gle latch mechanism may be used for all

. A tripper bar is provided to transmit the

movement of any protective device to the main
latch to trip the breaker.

rip Free Construction. The breaker operating
arm and the throw-in arm are connected by a
compound latch which may be released by any
tripping device at any time during closing (that
the contacts are touching).

A roller on the throw-in arm is engaged by the
main latch pivoted on the operating arm. The angle
of the latch surface forces it away from the roller.
This action is normally prevented by the auxiliary
latch pivoted to the main latch, which engages a
latch plate secured to lugs on the throw-in arm.

This plate must be so positioned that, when the
throat of the main latch is against the roller, there is
approximately 0.020 inch between the surface of
the auxiliary latch and plate. The springs assist in
engaging the latches, and stops are provided for
limiting their movement. The circuit breaker is
normally held in the closed position by the hook
trigger, pivoted on the throw-in arm. The hook
trigger engages a latch plate which is bolted to the
right hand housing. This hook is released during
the opening of the breaker, when the kick-off stud
on the operating arm strikes the cam surface of
the trigger.

-

{
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DESCRIPTION

BRIDGE ARM TOGGLE LINK
OPERATING LINK

OPERATING ARM TOGGLE LINK
OPERATING ARM

BUFFER SHOE

BUFFER SLIDE

CONNECTOR BAR

MANUAL TRIP BUTTON

TRIP BUTTON & CLOSE SWITCH BRACKET
CLOSING ARM RETURN SPRING
MANUAL CLOSING SHAFT
DEAD FRONT SHEET

THROW.IN ARM

MAIN LATCH ROLLER

MAIN LATCH

MAIN LATCH SPRING

DESCRIPTION
KICK.-OFf STUD
HOOK TRIGGER
AUXILIARY LATCH PLATE
AUXILIARY LATCH
TRIGGER TRIPPER
HOOK TRIGGER LATCH PLATE
TRIPPER BAR
COIL POT SUPPORT
DUAL MAGNETIC OVERCURRENT TRIP
OPERATING SPRING (Center)
MAGNET
BRIDGE CONDUCTING TAIL
OPERATING SPRING (Outside)
LOWER TERMINAL
LOWER BRIDGE CONTACT
BRIDGE CONTACT BRACKET
BRIDGE
BRIDGE SHIM
UPPER BRIDGE CONTACT
UPPER TERMINAL
SECONDARY CONTACT (Stetionary)
ARCING CONTACT (Stetionary)

Fig. 1--TYPE LG CIRCUIT BREAKER

Side Section View
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The latch tripper is pivoted to the housing, and
carries the tripper bar which extends between the
breaker poles and is actuated by the tripping
devices. The operation of any protective device
therefore moves the tripper bar. Movement of the
tripper therefore will disengage the latch during
closing or when closed.

The tripping action is therefore as follows: (A)
the tripper bar moves the tripper "against the
auxiliary latch and disengages it from the latch
plate, (B) this causes the main latch to slip off the
roller and the breaker opens, (C) the stud on the
operating arm releases the hook trigger and allows

. the throw-in arm to be lifted to re-engage the
latches.

MANUAL CLOSING

Side Rotating Handle. Grasp the handle, then
rotate left with enough force and speed so that the
contacts close smartly without having the parts
slam against-their stops. ‘

Maintenance Bar or Spade Handle. Lift the bar
or handle until the latches engage, then press down
untl contacts close.

MANUAL TRIPPING

To manually trip the circuit breaker, push th
trip button below the ‘'close’’ button as shown

Fig. 2.
ELECTRICAL CLOSING

The direct current solenoid assembly as
in Fig. 2 is located and mounted direc
lower area of the circuit breaker pafel.
devices as a control relay, shunt 4ri i
switch, and a ."bb’” switch are at
solenoid housing and its support. lhe
connections for these devices
Fig. 3.

The complete solenoid has bled so as
to provide a direct electrical cl@sing by mechanical

linkage to the circuit brea
To Close Electricallg, p
shown in Fig. 2. Upo eS8im§ this button switch,

“close’’ button as
the ''b b’ switch breaking the pick-up coil
circuit of the co ich in turn energizes
the solenoid opera

To Trip Electrically¥the shunt trip as shown in
Figs. 2 and 4 provide a direct electrical means of
tripping the breaker from some remote tripping
point. Further description of this device can be

found in section headed SHUNT TRIP.
Coil ent. Refer to SAFETY PRECAU-

’
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TIONS before attempting any replacement ra
tion. Disconnect coil leads from binding

Remove end plate with plunger tube plug by re-
moving four nuts from pole piece studs. Remove
gasket, leaving tube and plunger in place. ‘llow
six inches from end plate for removal clearance of
coil. Care must be taken when r ing coil to

prevent damage to guide tubef
After removing the coil, inspe uide tube,
removing any accumulation o ofpil. Lubricate

plunger with a light oil an lean. Grease
all pins, replace coil, attach coi ds, washer and
gasket. Align guide tube p h tube. Replace
end plate, and four nuf§y with®their lockwashers,
and tighten securely.
After replacing ¢
grounds or wron
electrically. Ref

the wiring for shorts,
m of connections, Fig. 3.

SOLENOIDS

nite load, the d-c¢ voltage will decrease

with age. This aging gradually disappears

o the output finally becomes nearly constant.

o compensate for this change it is customary to

include in the circuit an adjustable resistance that
ay be reduced when necessary.

For higher control voltages, the series resistor
provides a means of compensating for aging and
reduces the a-c voltage to the rating of the rectifier.
On voltages above 220 volts some resistance must
be kept in the circuit to prevent- damage to the
rectifier.

In case of a failure or excessive heating of any
unit of the rectifier, the whole group must be re-
placed, because a new unit and an old unit have
diHerent characteristics and an unbalanced load-
ing will occur.

Rectifier aging should never cause failure on full
control voltage. It will, however, increase the
minimum voltage on which the circuit breaker will
close. A small adjustment of the resistance should
compensate for this condition.

CONTROL RELAY

The non-repeat control relay as shown in Fig. 2
has heavy duty contacts which are generally re-
quired to control the relatively large circuit drawn
by the closing coil. Standard control switch con-
tacts are not designed to handle the currents
reguired for closing.
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Inasmuch as this circuit breaker is electrically
dp free, the breaker contacts may be tripped to
open position at any point in the closing stroke
of the solenoid. As long as the solenoid coil re-
mains energized, the solenoid plunger will con-
tinue its motion to fully operated position regardless
of whether circuit breaker contacts have been
tripped open or not.
Further information for this control relay can be
found in Bulletin 46813 on request.

SHUNT TRIP

The shunt trip device shown in Fig. 4 is used to
trip the circuit breaker electrically from a remote
control point without regard to the load conditions
of the circuit.

A U-shaped magnet is energized by a coil of
fine wire. An armature is pivoted on one of the
magnet poles, and is attracted to the other pole to
trip the circuit breaker latch. A spring normally
holds the armature against a stop, providing a fixed
air gap from the magnet. During its final move-
ment, the armature moves a trip link which dis-
engages the latch.

An insulated auxiliary switch is in series with the
shunt trip coil. This switch is closed when the
circuit breaker is closed and breaks the circuit
when the breaker opens. The circuit may be
energized for any source of suitable voltage. A
normally open push button is connected in series
with the coil for remote tripping.

TIONS before attempting any replacement ope

2 LOW VOLTAGE SWITCHGEAR
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Calibration Adjustments. The air gap betwee
armature and magnet is a maintained gap set at th
factory. The range in calibration is obtaine
varying the pull of springs when knob slidgs in
slot of plate. To adjust the overcurrent trip value
loosen knob and sliae to right or left until poin

is opposite desired current setting on calibration
plate and tighten knob. P

If the circuit breaker trips under starting loads,
an increase in time delay setting is
increase in overcurrent setting.qli
is governed by the amount o
contact between the adhesivg
of cup.

The lowest setting that
breaker to remain closed ung
should be used. Zero givRs i
and 3 indicates maxi

An instantaneous
allow armature to tn
the delaying act
rent approximat

fformal conditions
SIntaneous tripping
delay.

ing is compressed to
e circuit breaker without
adhesive discs. At cur-
es circuit breaker current

rating a-c a -c, spring is compressed by
pull of arma e armature may then move
upward ircuit breaker. Adjustment for
instantan is made at the factory and should

TRA&) MER OVERCURRENT TRIP
ansformer overcurrent trip  device shown
in®F may be either instantaneous, or dual trip

isdevice is standard on a-c breakers above
000 ampere capacity and is actuated by the

lled on the load side rear of the circuit breaker.

Coil Replacement. Refer to SAFETY PREc\secondaries of current transformers usually in-
e

tion. The coil may be removed by withdrawin
armature pin and taking out the armatur
insulating coil retainer and washer hold th

in position.
L 4

DUAL MAGNETIC ovzacumaﬁﬁ

RIP

The dual overcurrent trip devic owdyin Fig. 5
is a combination of the insta e and time
delay overcurrent trip features, froviding moderate
overload protection with instant short circuit
protection.

The device is mounged
panel directly benea
responds. Since all
opening and cl

hB circuit breaker
whose current it
igidly connected for
se of the tripping
device on one po e action of all poles.
On continuous ove s, an armature fastened
to a pivoted arm is attracted to a magnet. After a
predetermined time delay, adhesive disc separates
from the adhesive @urface of cup, allowing the
armature, tdhich the disc connected by plunger

les a

post, to ward and trip the circuit breaker.
The stand ge of overcurrent tripping value
is fro rcent to 200 percent of the con-
tinugus\ampere rating of the circuit breaker.

These devices are used for direct tripping of
circuit breaker where relatively small power is
required, or where a spring trip is used to dis-
engage the circuit breaker latch. An adjustment is
provided for changing the armature air gap so that
the tripping currents may be varied over a 100 to
200 percent range. The armature is provided with
an adjustable device for delaying the tripping
action on momentary overcurrents.

The Dual Overcurrent Trip as shown in Fig.
6 (b) consists of a horizontal magnet core extending
from its panel and is surrounded by a coil which is
connected to a current transformer located back
of the breaker panel.

At each end of the magnet core, pole pieces ex-
tending downward to two armatures, one straddling
the other. Springs lift the inside armature at its
pivot to prevent vibration on a-c currents. The
outer end of the armature is adjustably supported
and a calibration plate is marked in tripping
currents.

The outside armature will trip the breaker in-
stantaneously on approximately 12 times the full
load current or on short-circuit. This armature
pivots about its own pin and is independent of the
time delay device.
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CALIBRATION PLATE

CALIBRATION POINTER
CALIBRATION KNOB (Ovxi. Setting )
S|

ET SCREW
CALIBRATION XNOB ( Time Delay Sewing )
TIME DELAY OWL CUP
ADHESIVL DISC
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8 PLUNGER POST

S INSTANTANEOUS SPRING
10 ARMATURE SPRING

1 ARMATURL ARM

12 ARMATURE

L& MAGNET

Fig. S—DUAL MAGNETIC OVERCURRENT TRIP FOR

TYPE LG CIRCUIT BREAKERS
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1! The inside armature pivots about its pin and is With the breaker closed, trip laer N

connected by linkage to the upper adhesivedisc in  allowing it to stop against stop s & Al
the oil cup. The armature is restrained by the action  trip rod (1), so that breaker just tfips, then take
of the time delay device, and therefore the breaker one turn more and lock.

remains closed during the starting period of an Set trip screw (7) Fig. 6 (b) so that breaker will

overload. If the overload continues beyond a safe . . : : .

: a1 &l 8 - e o trip with 0.015 inch feeler and not trip with 0.025
poxnti the tOﬂ trik . ruptténte,‘al:}c;mgg t]l:e m}sllc:e inch feeler at point ''c’’ for instaffanecus armature
armature ‘o sirixe a pin, and [rip the breaker. NOl€ . ,yertravel. After makingginstantaneous trip adjust-

LOW VOLTAGE SWITCHGEAR @t

the time delay setting is calibrated at the factory — -

and is not adjustablegin the field. g;ntsd TheCk trippin 1 of push pin- for
A vertical pin common to both armatures slides e de a‘y. ) 4

in a slot in the outer pole piece transmits the final Operating sprin g- 6 (a) must be used as

armature movement to the auxiliary tripper. The supplied and sho e altered.

auxiliary tripper bar, rotating clockwise (viewed

frox_n the ﬁght) releases a latch yvhich being under Maintenance- Delay. The oil cups should

spring tension forces a connecting stud downward  be removed®yeryi%six months and the cup and

to cause a rotation of the tripper bar. suction djgeyc ed with carbon tetrachloride.

linkage from the operating arm of the circuit They shotld be filled until the suction disc is just
breaker upon closing. cove ounce is specified. Too little oil will

Latch Trip Adjustments. With the circuit sul device having no time delay action.

The latch tripping mechanism is reset by spring  Replace fhe s and refill them with fresh oil.

breaker closed, adjust screw (3) Fig. 6 (a) so that il will cause erratic time delay and oil

the breaker just trips, then back out screw 114 own out through the plunger opening

turns. over.
Adjust stop screw (4) so that there is approx ssible, always use oil furnished or recom-
mately 1 /32 latch clearance at point "'a’’. Adjust n ménded by the manufacturer. When fresh oil is
(5) so that when the circuit breaker is eased o ded, send breaker name plate data with order
there will be 1/16 inch clearance at point '‘b to factory.
~
. : I/'_%’? ,, INDEX DESCRIPTION INDEX DESCRIPTION
e P 1 TR ROD s  ADJUSTING NUT
,,,,-'(‘ ; 2 LATCH LEVER 6 OPERATING SPRING
s> © 3 ADJUSTING SCREW 7  TRIP SCREW
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Fig. 6—TRANSFORMER OVERCURRENT TRIP FOR
TYPE LG CIRCUIT BREAKERS
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INDEX DESCRIPTION

.UNDERVOLTAGE TRIP (AC AND D
The undervoltage trip device as in Fi
combination of an undervoltage umt&

trip mechanism.

The device consists basically wmg
component parts a U-type magnet spnng
arm, two spring assemblies, volt

The time delay assembly as sfown gonsists of an
oil cup, which includes an adhe jSc connected
by linkage to the armature.

The spring trip mechan
tached to the left side o
is linked to the cir
operating link.

Under ordinary

located and at-
oltage unit and
r by a reset and an

conditions the arma-
ture is sealed against gnet pole faces. When
the operating voltage Wdrops to approximately
60%-30% of normal the magnet releases the
armature. V'S

The armafure pivots about its pin and moves
counter-clgckWise by a force generated by two
springs, ave an initial tension when the
breake ned. Further tension is applied by

SEE S
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.

]  OPERATING LINK 8  TIME DELAY AD 1S  SPRING ARM HINGE PIN
2  ARMATURE 9 TIME DELAYC D 16  RESET SPRING
3 con 10  LATCH SPRD 17 RESET SPRING LINK (Upper)
4 MAGNET I1 LATCH 18  LATCH LEVER
S  RESET LINK 12 RESET K (Lower) 19  SPRING ARM
6 LATCH LEVER PIN 13 TRP sp
| 7  TIME DELAY PLUNGER POST 14 LATC
Fig. 7—UNDERV RIP AC & DC FOR Dwg. 511418
TYPE L c 1T BREAKERS

the rotation of the spring arm about its pin when
the circuit breaker is closed.

The spring trip is reset by linkage from the
breaker operating link. Upon a voltage drop, the
armature is released and opens under spring
tension. A pin on the lower arm of the armature
strikes against a latch which in turn pivots about
its pin to release the latch lever. The latch lever
being under spring tension forces down a tripping
link which in tum rotates the tripper bar thus open-
ing the circuit breaker.

The time delay cup, when used, takes care of
momentary voltage dips, gives an approxnnate
delay of 7 seconds.

Coil Replacement. Refer to SAFETY PRECAU-
TIONS before -attempting any replacement opera-
tion. To remove the coil, itis necessary to disconnect
the operating and reset link and time delay plunger
post head. (Time delay i used.) Pull the pivot pins
to remove the spring arm and armature. Remove
the coil support screws and remove coil support.
After disconnecting coil leads, remove coil from
magnet core.

SPARE PARTS

mended that sufficient spare parts be carried in stock to enable the operators of circuit
to promptly replace any worn, broken or damaged parts. Should renewal parts be required,
ulletin RP-1102-LG. The figure indexes in this bulletin are for instruction description only.
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