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Fig. 1—Type LG Circuit Breuker for Draweut Mounting
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INSTRUCTIONS FOR

TYPE LG CIRCUIT BREAKERS
MODELS D AND E

INTRODUCTION

These instructions apply to Type LG circuit
breakers having serial numbers with the prefix
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 hreaker
which may be either manually or electrically oper-
ated, depending upon the application. A three-
pol;. electrically operated circuit breaker is shown
in Fig. 1.

APPLICATION

The Type LG circuit breaker is designed for use
on circuits where the interrupting requirements
approach the interrupting ratings shown in Table

, and where the continuous current requirements
are as shown in Table L. _

The Type LG circuit breakers may be used as a
main circuit breaker for a system, as a bus-tie cir-
cuit breaker between sources of electrical power,
and as a feeder breaker if the interrupting require-
ment and the continuous current requirements war-
rant it

RATINGS

The Type LG circuit breakers can be fumnished
in the ratings listed in Table I.

TABLE I RATINGS

Type of Continuous Rating Rating
Mounilng Amperes Vol
ENCLOSED 2000 to 6000 A-C 600 A-C
“URELITES"” 2000to0 5000 D-C 250 D-C
2000 to 6000 A-C 600 AC

LIVE FRONT 2000to 5000 DC 250& 750 D-C
8000 to 10000 D-C 250 D-C _
DEAD FRONT 2000t 6000 A-C 600 AC
200010 5000 DC 250 & 750 DC

The inlem:pﬁ:g ratings for Type LG circuit
breakers are listed in Table 1L

TABLE I INTERRUPTING RATINGS

‘packing material.

' number, and
missing parts

Interrapiing
Type of Continuous Rating Rating
Oparation Amperes Amperes
2000- 3000 A-CorDLC 75,000
ELECTRICAL  4000- 6000 A-CorD-C 100,000
8000-10000 D-C 100,000
MANUAL NOT TO EXCEED
LIVE FRONT 4000 A-C, 5000 DC 10,000
MANUAL NOT TO EXCEED
DEAD FRONT 4000 A-C, 5000 D-C 50,000

RECEIVING, HANDLING. AND STORAGE

Each circuit breaker, before leaving the I-T-E
Circuit 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 m{{ damage or
loss was sustained during transit. injury or
rough handling is evident, file a damage claim at
once with the carrier and promptly notity 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 le
after receipt. If unpacking is delayed, culty
may be experienced in making a claim for dam-

ages nol 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 list before discarding any
9 - any lhct!;t:go of material is
discow ., prom notify nearest repressn-
tative of the I-T- éircuit Breaker Company. In-
formation specitying the purchase numbez, crate
numbers of the damaged or
d 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 plaged in service for
some time.

If the circuit breaker can not be installed in its
permanent location, and it is necessary to store
the t:kguipxmau:n, the following precautions should

en.

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 1o prevent
dirt or foreign substances from setiling on the
movable parts and electrical contact surfaces.

DESCRIPTION

JThe T LG circuit breakers are manually or
electric operated against heavy springs lo-
cated back of the contacts and in the operating
mechanism and linkage. During i jon and
maintenance periods, electrically operated circuit
breakers may be closed manually by a removable
maintenance closing bar. Pantograph or truck
mounted circuit breakers should be either in the
“TEST" position or withdrawn from the switch-
board. The circuit breaker contacts are opened by
m:ﬁng springs when a roller. latch is re-
i either by Eunhing the manua] trip button
or automatically
the breaker is equipped.

Basically, each pole consists of a main current
carrying solid bridge protected by intermediate
and u.n:ﬁ.nd.«';.i contacts, The complete pole, mounted
in an individual frame or housing, is operated
through a doubletoggle system from either a
manual operating e or closing solenocid. The
frame or housing encloses a direct-acting series
trip device which is adjusted easily and accurately.

Multi-pole circuit breakers 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 mech-
anism through a horizontal bar, A single latch
with trip-free mechanism is mounted in the pole
unit which carries the operating arm or handle. A
buffer is mounted in the upper part of the operating
arm to absorb thé momentum of the mechanism at
the end of the cpening movement. :

For electricall]lr operated breakers, the closing
solenoid assembly is mounted on the lower por-

tion of the circuit breaker panel. The auxiliary
devices necessary for elechrical operation are
mounted on or adjacent to the solenoid. .

y any trip device with which

MAIN CONTACTS

The movable bridge (43, Fig. 2) consists of a
solid copper bar to which silver-alloy inserts are
brazed. gwo bridges, their associated springs and
travel limiting pins, are assembled in a bracket to
form a complete contact unit. One or more contact
units may be attached to each bridge arm and are
brought into contact with the upper and lower sta-
tionary main contacts by a force-multiplying sys-
tem of toggles.

INTERMEDIATE CONTACTS

The stationary and movable intermediate con-
tacts (4 and 47, Fig.-2) are faced with silver-alloy
blocks and provide a secondary path for the cur-

- rent. These contacts should always open after the

main contacis but before the arcing contacts.

ARCING CONTACTS

The stationary and movable arcing contacts (3
and 48, Fig. 2) are faced with silver-alloy blocks.
The arcing contacts should always open last and
close first. If the arcing contacts “make” after the
the intermediate contacts, excessive burning of the
main and intermediate contacts may result. In addi-
tion 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 i and maintenance of the
contacts. The arc chute consists of an assembly of
ingulating barriers which confines the arc within a
limited insulaied area. Magnetic blowout irons
placed on the outside of the arc chute side plates
are magnetized as the arcing contacts open. The
magmetic field thus set up forces the arc into the
extinquishing 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
utoalrorh thokicx;eticue:ergy‘oi the bridge arm
assembly as it rea open ition. The as-
sembly con.li.‘lhof.:g:uﬂn withpp%:cuoibnko
Hning on iis upper and lower surfaces, and a
crank that acts as a brake shoe. The force of the
brake-houhdeﬁvadfromasg:ngwhichis

compressed by the impact from ridge arm
assembly.
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14 Manual Trip Linkage % A Lateh 46 Ter
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_ Fig. 2—Type LG Circuit Breaker, Electrically Operated
. Side Section View



OPERATING MECHANISM

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 togg]e link which pivols 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.

Trp Free Construction

e

Yhe 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 aicing contacts touch,

A roller on the throw-in arm is engaged by the
main latch which pivols 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 which pivots on the main laich and
. engages a latch plate secured to the throw-in arm.

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

The latch tripper is pivoted to the housing and
carries the tripper bar which is actuated by the
tripping device. The operation of any protective
device thersfore moves the tripper bar. Movement
of the tripper bar disengages the latch which re-
sults in the circuit breaker tripping.

Therefore, the tiipping action is as follows: (A)
the tripper bar moves the tri against the
auxiliary latch and diserigages it from the latch
plate. (B) This causes the main latch to slip off
the roiler and the breaker opens. (C) The stud
onthoc:ronﬁnqamrelmuthohooktrigqerand
al::hws o throw-in arm to be lifted to engage the
latches.

AUXILIARY SWITCH

The auxiliary switch (12, Fig. 4) is used pri-
marily to protect the coil of a shunt trip device b
opening the trip coil circuit. The auxiliary swit
may also be used to control indicating lamps and
interlocking or alarm circuits. '

The Type L auxiliary switch instruction bulletin
number is listed in the bibliography at the back of
this bulletin. Copies of this instruction bulletin will
be furnished on request.

CONTROL RELAY

The Type R-14 control relay (19, Fig. 2), fur-
nished only on electrically operated circuit break-
ers, has tga heavy duty contacts required to
conirol the relalively large current drawn by the
solenocid closing coil,

The instruction bulletin number for the control
relay is listed in the bibliography at the back of
this bulletin. Copies of this instruction bulletin will
be turnished on request.

RELAY CUT-OFF SWITCH

The relay cut-off switch (“bb” switch) (14,
Fig. 4) is a two contact T L auxiliary switch
ueed o de-energize the pick-up coil of the control
relay at the end of the solenoid plunger’s closing
stroke. '

The instruction bulletin number listed for the
Type L auxiliary switch in the bibliography at the
b;t;khof this bulletin also applies to the “bb"
switch. - -

INSTALLATION

The Tyge' LG circuit breakers are adjusted,
tested, and i ed before leaving the factory.

- However, it is possible that unusually rough han-

dling during transit or severe operatin? conditions
after installation may have loosened bolted parts or
changed some of the adjustments. Refer to the
MAINd TENANCE andadADI‘US;haTmT bolecﬁons for
adjustments and procedures that ma ro‘?u.lmd.

CAUTION: DE-ENERGIZE THE PI{IMA.H AND
CONTROL CIRCUITS BEFORE INSTALLING THE
CIRCUIT BREAKER OR ANY RENEWAL PARTS.

LOCATION ' ' .

Indoor circuit breakers should be installed in
clean, dry place which is free from destructive
action of acids, alkalies or gases, and where good
ventilation can be secured. Oien type circuit
breakers should be mounted high enough to pre-
vent injury to the tor during an automatic

of the br , and it should be s0 lo-
cated that it will be readily accessible for cl

-and inspection. Ample space must be provid
. above the circuit breaker to insure proper operation

and to t damage to other equipment from
arc tions when opening under fault.




The T LG circuit breakers that are individu-
ally enclosed in a stesl housing (Urelite) may be
installed in any convenieni location. Because of its
weight, the Type LG Urelite is designed for floor
mounting but it can be wall mounted if adequate
structural steel supporta 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 lge rear of the breaker panel, the
studs, and all rear switchboard wiring. Under these
conditions, the purchaser must make his own ar-
:::iement for enclosing the bus work and breaker

Dead Front

Exclusive of Urelite, a dead-front mounting con-
sists of a meta] enclosed, dead-front switchboard.
In this type of mounting, each circuit breaker is
enclosed in an individual compartment having a
flat front sheet or formed door for a front cover.
The Type LG circuit breaker, in the switchboard
com ent, may be stationary mounted, panto-
graph mounted, or truck mounted.

'l%e instruction bulletin numbers applying to
pantograph mounted and truck mounted circuit
breakers are listed in the bibliography at the back
of this bulletin. Copies of these instructions will
be furnished on request.

Live Front

In live front mounting, the insulating base of
the circuit breaker is stationary mounted to steel
supports without benefit of any type of enclosure
or protective cover. However, in some installations,

live front circuit breakers are mounted in enclos-
ures or switchboards fumished by the purchaser.

FLECTRICAL CONNECTIONS

Before making any electrical connections, every
precaution must be taken to see that all leads
which are to be connected to the circuit breaker
are de-energized.

All leads must be fastened securely to the ter-
minals and tightly clamped to the connection
studs. All joinits must be clean, bright, and free
from dents and burrs. All nuts on the current-car-
rying studs must be securely bolted against the
terminal connection to obtain contact. The
nuts should tum 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 should be supported
propetly so that the circuit breaker is not 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 currentcar-
rying parts of the circuit breaker which in turn
must be adequate for the maximum continuous
current of the load.

Shunts for ammeters, resistors, or similar de-
vices which operate at relatively high tempera-
tures must be mounted far encugh away from the
circuit breaker so that they will not conduct heat
to the breaker.

Control Wiring--

The control circuit wiring should be in accord-
ance with the diagram accompanying the circuit
breaker. A typical connection and achematic dia-
gram for a< application is shown in Fig. 3. Typical
connection diagrams for d-c applications, or for a
specific application may be obtained from the I-T-E
Circuit Breaker Company.

FINAL INSPECTION

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

1. See thai the circuit breaker is properly
mounied and leveled on its supporting structure
( panels, structural iren 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 a‘iigmnent. and that good contact is made with
the breaker closed.

3. Inspect all insulated wiring to see that no
damage 1o 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 t breakers are mechanically
and i p free so that the circuit breaker
mechanism may be tripped in any part of the clos-
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noid closing ceil (CC) an

ing stroke by the operation of the tripping device.
As soon as ihe ucing contacis touch under fault
conditions, the tip 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

respactively.
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 boit.

It is characteristic of this type rectifier that, for
a definite load, the d-¢ 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
inglude in the circuit an adjusiable resistance that

y be reduced when necessary. _

For higher conirol voliages, 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 voits, 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 may have different

' characteristics than the unit being replaced and

cause unbalanced loading to occur.

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

Refer to the schematic diagram Fig. 3 when fol-
lowing the electrical closing procedure described
in the following section.

ELECTRICAL CLOSING

To close the T LG circuit breaker electri-
cally, puab the " E” button. This energizes
simulitaneously the pick-up coil (PC) and holding
coil (HC). The stronger of the two coils, the pick-
up coil, attracts the relay armature and closes con-
tacts CR-1, CR-2, and CR-3. (Note: Contact CR-4
is closed when the relay is de-energized and re-
mains closed when the armature is attracted to
the pick-up coil magnet). This energizes the sole-

d the solenoid plunger
moves toward its ¢ position. At the end of the
solenoid plunger's travel, the “bb" switch opens
and de-energizes the pick-up coil (PC). The relay
armature is then attracted by the magnet of the
weaker or holding coil (HC) and opens all the

CR contacts. The opening of contacts CR-2 and
CR-3 de-energizes the solencid closing coil (CC)
and completes the closing cycle.

If the moment “CLOSE" contact is held
closed or if a control switch having a maintaining
contact in the closing circuit is used, the circuit
breaker will not attempt to reclose if it failed on

" the first attempt due to some fault, The reason for

this failure 1o reclose is that the relay armature re-
mains atiracted to the magnet of the holding coil

since it is still energized, thus preventing the CR

contacts from closing. Therefore, a second atiempt
to close the circuit breaker can not be made until
the "CLOSE"” bution.is released or the control
switch is turned to the "OFF” ition which de-
energizes the holding coil and closes the CR-4
contact.

The control relay is now in its normal de-ener-
gized position and will not function to close the
circuit breaker until the “CLOSE"” button is eod.
This non-repeat feature of the control relay pre-
vents cyclic reclosing of the circuit breaker and
assures that the momentarily rated pick-up coil
receives only intermittent service.

ELECTRICAL TRIPPING

The Type LG circuit breaker can be electrically
tripped by pushing the trip button mounted re-
motely from the breaker. The circuit breaker may
also 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

actix)aq. series ‘connected or current ormer
g’he standard shunt trip device (11, Fig. 4) is
furnished on the following:

L.D-Ccurcui‘ uit 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 am and
under having either a Type OD-1 or Type OD-2
transformer overcurrent trip assembly.

The heavy duty shunt trip device is mounted on
the circuitvgroa.ker panel. They are furnished on
the following: , :

1. DC circuit breakers rated 8000 and 10000

amperes. :
© 2, AC circuit breakexs rated 5000 and 6000 am-

peres having either a Type OD-1 or Type OD-2
transformer overcurrent trip assembly.



' FRONT OF BOARD LEGEND

——- -- - - a — Auxiliary swilch contact closed when circuit

i breaker coniacts are closed.
4 * + b — Kuxiliary sawitch contact closed when circuit

breaker contacts are open.
bb — Contact closed when closing solencid plunger
}' —— }' 9 | in in non-operated mq ' plung
€C — Closing coil lunger remains in operated
! poaition lilp circuit breaker oponsp)“
oC oc [+1+] CR — Control nhy. breaker closing.

! .
I g—:. Closing control 7elay contacis—closed when
CRs pick-up coil is energised.

CR4 — Closing c¢ontrol l!llﬁ contact — open only

h when pick.y de-snergized and
\ holding ewil onnqiud.
# CA.C — Closs swilch contact.
! BQS\ 8 CE-T — Remots trip switch contact.
oY HC — Closing control relay holding ceil.
OC — Ovwercurrent trip ceil.
A—| CR

PC -~ Closing conirol relay pick-up coil.
' TC —. Trip coil,

NOTES

I—U'u I&S Jt14 stranded rockbestos wire (Spec.
P1) except as noted,
2--Adjuhhlo resistor t© be used am adjustment lor
aging of rectifier only.
! 3—For two-pole breaker amit left-haad pole.
4—"* Resistor when r;gulud by 220V. ({25 Cyc.) or
380-600V. {15 &
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. Fig. 3—Typical Diagram of Connection for Type LG Circult Breakers
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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-
tineous trip element. The device provides overload
protection with instantanecus short circuit protec-
tion. The standard range of overcurrent 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
bibliography at the back of this bulletin. Copies of
this instruction bulletin will be furnished on re-

quest.

TRANSFORMER OVERCURRENT
ASSEMBLY |

The transformer overcurrent trip assembly is
mounted on the solenoid assembly for electrically
operated circuit breakers, and panel mounted for
manually operated circuit breakers. The overcur-
rent devices furnished, depending on the circuit
breaker application, may be the adhesion type dual
magnetic overcurrent trip, Type OD-1 dual over-
current trip, or Type OD-2 dual selective overcur-
rent trip. The overcurrent devices are actuated by
the secondaries of current transformers which may
be mounted either on the load studs at the rear of
the breaker panel for stationary mounted circuit
breakers or in the primary bus for drawout
mounted circuit breakers.

Transformer overcurrent trip assemblies using
adhesion type dual magnetic overcurrent trip de-
vices are furnished on a-<c circuit breakers rated
4000 amperes and over.

Transformer overcurrent trip assemblies using
Type OD-1 dual overcurrent irip devices or Type
OD-2 dual selective overcurrent trip devices are
furnished on a<¢ circuit breakers rated 2000 am-
peres and over. .

The instructions for tranaformer overcurrent tri
assemblies with adhesion type dual magmetic

overcurrent trip devices are included in the dual
magnetic overcurent trip device (adhesion type)
bulletin listed in the bibliography in the back of
this bulletin. Instructions for transformer overcur-
rent trip assemblies with dual magnetic overcur-
rent trip devices (displacement type) are included
in the Type OD-1 and OD-2 overcurrent trip de-
vice bulletin listed in the bibliography. Copies of
these bulletins will be furnished on request.

Undervoliage Trip Device (A-C and D-C)

The undervoltage trip device is a combination of
an undervoltage unit and a spring trip mechanism.
The operating coil of this device is responsive to
a decrease in voltage below a predetermined value
of main circuit voltage. The dropout voltage, which
is not adjustable, is approximately 30 to 60 per
cent of the circuit voltage.

When it is required that the circuit breaker re-
main closed for a short interval following a voltage
failure, an adhesion type time delay device is
added. This device delays the operation of the
undervoltage trip device for approximately 3 sec-
onds at no voltage. :

The inatruction bulletin number for the under-
voltage trip device is listed in the bibliography at
the back of this bulletin. Copies of this instruction
bulletin will be furnished on request.

MANUAL 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 shest 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.

ectrically operated circuit breakers may be
manually cl by placing the maintenance bar
in the socket provided in the universal joint sup-
port. To close the circuit breaker, press down until
the contacis close,

MANUAL TRIPPING

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

- MAINTENANCE

The safety and succesaful functioning of the
connected apparatus depends upon the proper
operation of the circyit breaker. Therefore, it is
recommended that a maintenance program be es-
tablished that will provide for an inspection of the

¥
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circuit breaker at least once every six months and
immediately after to interrupt a fault.
CAUTION: TRIP THE CIRCUIT BREAKER AND
DE-ENERGIZE THE PRIMARY AND CONTROL
CIRCUITS BEFORE MAXING 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
ila interrupting capacity, or the contacts may be out
of adjustment. Check for correct contact adjust-
ment as described under ADJUSTMENTS.
Intermediate Conlacts

A slight amount of pitting is to be expected and
will not interfere with the operation of the inter-
mediate contacts. Occasionally it may be neces-
sary to remove small burrs with several light
wipes of a fine file. Always follow the contour of
the contacts and do not attempt to entirely elimi-
nate the pitting. Contact overlap must be main-
tained, that is, the contacts must open well after
and close before the main conlacts. Prevent any
filings from falling into the mechanism by covering
it with a cloth, After filing the contacts, carefully
remove the cloth and blow out any dust or parti-
cles that may have fallen into the mochamsm with
low pressure, dry air.

Arcing Contacts
A moderate amount of pitting is to be expected

and will not interfere with the operation of the

arcing contacts. It is seldom advisable to file or
smooth down the arcing coniacis. Severely pitted
or eroded contacts should be replaced and the
contact sequence carefully checked.

COIL REPLACEMENT

Solenoid Closing Coil

On some Type LG circuit breakers, it may be
necessary to remove some of the accessories

mounted on or adjacent to the sclenoid assembly
before proceeding to replace the closing coil.

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 end plate
(19), gasket (29), retaining washer (31), and
coil spacer (32). Do not remove plunger tube
end (27), guide tube (2), or plunger (4).

- 4. Remove the solencid closing coil (26). Take
care so as not {o damage the guide tube (2).

After removing the closing coil, inspect gasket
(29) for damage and replace with a new gasket
if necessary. Also, inspect the guide tube (2) and
remove any accumulation of dirt or oil.

Replace the closing coil and. re-assemble the
solenoid using the reverse of the above procedure.
It may be necessary {o remove the air check valve
(18) in order to properly “line up” the holes in
the end plate, gasket, and plunger tube end.

After replacing the closing coil and any other ac-
cessories that may have been removed, check for
short circuiis, grounds, and correctness of wiring
before operating the circuit breaker electrically.

ADJUSTMENTS

The Type LG circuit breakers are adjusted, in-
spected, and testied before leaving the factory.
However, it is poasible 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 compreased
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. Measurs 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 leas than the 3/32 inch
(maximum) allowed, remove the contact bolts and
insert a thin shim at point “A"” Fig. 2. Tighten all
bolts afier making any adjustments.




RENEWAL PARTS

It is recommended that sufficient renewal parts When ordering renewal parts, address the near-
be stocked to facilitate proper maintenance and est Sales Office of the I-T-E Circuit Breaker Com-
replacement of parts. The quantity of parts and pany. Specify the type of circuit breaker, serial
items carried in stock should be based on the num- number, description of parts, and quantity re-
ber of circuit breakers in service and previous ~ quired. _

operating service.

These instructions do not purport to cover all details or variotions in equipment nor
to provide for every possible contingency to be met in connection with installation,
operation, or maintenance. Should further information be desired or should
particular problems arise which are not covered sufficently for the purchaser's
purposes, the matter should be referred to the I-T-E Circvlt Breaker Company.

BIBLIOGRAPHY

Title Bulletin No.
Dual Magnetic Overcurrent Trip Device—Adhesion Type ............................. ... ... IB-5408
Shunt Trip Devices .. ..... ... ... ... ... ... e 1B-5405
Type OD-1 and OD-2 Overcurrent Trip Devices . .................................. I8-1003-OD] & OD2
Type L Auxiliary Switch ........... ... ... ... IB-1003-AUX
Type R-14 Control Relay ... ... ... e e IB-5412
Undervoltage Trip Devices . ....... .. ... ... ... ... i IB-5406
Type LG Pantograph Mounted Circuit Breaker ............................. ... e IB-6000-L
Type LG Truck Mounted Circuit Breakers .................... .. ... .. ... IB-6000-LT
Key Interlocks on Type LG Pantograph Mounted Circuit Breakers. .. ......................... IB-6000-IL

The above listed instruction bulletins can be obizined by requesting
copies from the nearest Sales Office of the I-T-E Circuit Breaker Company.
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