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_l_N_ST_R_UC_T_IO_N __ B_O_O_K_l_2�5_o ____ , ____ ���---------TY_P_E_L_X_C_I_RC_U_IT __ B_RE_A_K_ER ___ 

INSTRUCTIONS FOR INSTALLATION OPERATION AND MAINTENANCE 

OF TYPE LX CIRCUIT BREAKERS AND U-RE-LITES 

INTRODUCTION 

This Instruction book should be read and Its con· 
tents followed fgr thelnstollc:�tion, operation and main­
tenonce of type LX circuit breakers . Thi1 book should 
be flied in a convenient ploce together with all infor­
mation relative to switchgear. By following these 

instructions, the operator con prolong the life and 

usefulness of the equipm•nt. 

GENERAL .MOUNTING CONSTRUCTION 

"U·RE·LIT&" is the term opplled to an I· T-E circuit 
breaker enclosed within a steel box. The contacts may 
be closed or opened by a handle on the outside of the 

enclo1ure. The box may be ea•lly removed for inapec­
tion of the apparatus. 

U·RE·LITES are PULL-BOX MOUNTED when they 

are supported on a back box so that they can .be ••· 
cured to. a wall or column. U-RE-LITES are P.ANI:L 
MOUNTED when the circuit breaker base or mounting 
frcame is secured to a panel with the studs extending 
through for back connection. 

TRANSPORTATION 

All types of LX switchgear prior to shipment, are 
careful ly tested, Inspected and crated at the factory. 

Every crate is plainly marked at convenient places 
with crate number and position. When size or other 
reasons make it necessary to divide the equipment for 
shipment, the unit number of the particular equipment 
enclosed Is also marked on the crate, along with Its 
wei;ht. 

Immediately upon receipt of the switchgear an ex· 
amination should be made for any damage, or lou 
•u•talned during transportation. Ch•ck the contenh 
against the packing list before discarding any pack· 

ing material. If any shortage of material is discovered, 
notify the nearest 1-T-E Circ�o�it Breoker Company 
Offlce or Representative at once. 

If it is found that the shipment has been damaged 
through Indications of rough handling, claim for dam­

age ahould be flied at once with the carrier, and the 

I· T-e Cl[cult Breaker Company promptly notlfled. In· 
formation as to the damaged parts, part rHJmber, crate 

number, purchase order number, etc., should accOm· 
pony the claim. 

The 1-T·E Circuit Breaker Company Is not r•aporulble 
for damage after delivery of goodt to the carrier. 
However, if this . C:ompany is notified of such claims, 

· there are forms avollable to lend aulstance In securing 
any adjustment. 

UNPACKING 

U-R&MLIT&S I Pull box mounted), The peeking ccase 

for a pull box mounted U-RE·LITE Is shown In sect ion 
(Figure 2). Felt and corrugated paper aet as eushlons 

and protect the enameled •�o�rfoces. To remove the 

case cover and the padded blocking boards, attach 
a rope aling under the handle and lift the bree�ker 

from the case. CAUTION: Be sure that the rope sling 

rest• up o;oin•t the handle and dots not Interfere with 
the protruding clo1lng mechanism trigger. 

--$1�1P THII 1101 U� 

flO. 1-TYP! LX PULL lOX MOUNTID U·RI·LITI 

IN PACKING CASI. 

U·RE·LITES I Panel mounted). The pgcking case for 
o ponel mounted U·RI:·LITE is shown in Figure 3. Felt 

ancl corrugated paper act as cushions ond protect the 

enameled surfaces. The breakers are $hipped with 
their pon�s vertical. Turn atenclled side of the c:ase 
up before unpacking. To remove the circuit breaker 

from the pocking ca••· remove the stenciled 1ide, at· 
tach a rope sling under the handle ond l ift the breaker 

from the case. CAUTION: Be 1ure that the rQpe sl ing 
rests up a;ain•t the handle and does not Interfere 
with the protruding closing mechanism trigger. 
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MAY 17 '90 10: 4 7 ABB SERVICE C0�1F'ANY CLEVELAND P.S 

TYPE LX CIRCUIT BREAKER tGEAR 

OPEN TYPE CIRCUIT BRIAKER� Open type circuit 
breakers are pocked In the caee skown in section 
I Fi;�o�re 3\. The breokeu ore 1hlpped with their 
panels vertlcol . Turn atenclled &Ide of caae up before 
unpacking. To remove the circuit breoker from the 
packing caae, r•move the stencile d side, attach a rope 
sling to the connector bar ( Figt.�re 4 I and lift the· 
breaker from Itt pc:�cklng case. 

PIG, •-oPIN · TYf'l LX CIIC:UIT ... AKII 
IN PAClCINO CAU. DWQ, 

ACCESSORI!S; Some of the circuit breaker device• 
req�o�ire supplies and acceuories. If these are neces· 
sary, they will be found fecurely attached to the ap· 
paratua . Care should be taken to see that they are 
removed and held in 1tock for the installation of the 
circuit breaker : 

STORAGE: If It Is found necessary to store the equip. 
ment for any length of time, the following precautians 
should be taken. 

( 1) Uncrate the breaker, examine and make sure 
no loote part• are mining or l•ft In the pack· 
lng materigf, 

I 2) Cover any P,Cirt of the circr.�lt breaker um:ep· 
tlble to rust with heavy oil or grease. 

13 I Store In a clean dry place with moderat• tem· 
perature and cover with heavy wrapping paper 
to prevent deposits OT dirt or foreign matter 
from settling on movable parts ond electrical 
contact surfaces. 

SAFETY Plt!CAUTIONS 

Before making any adlustments c:�r repla�•m•nh, 

make certain that oil c;ontrol circuits hove been DE· 

INSTRUCTION BOOK 1250 

ENeRGIZED. If the circuit breoker Is rigidly mounted, 
DE-ENERGIZE bus. Disconnect cables from leads, if 
there it a pawer 1aurce on th• load side. 

INSTALLATION 

U·RE·UTIS I Pull box mounted I. In making the In­
stal lation of the pull bax mount•d type, the circuit 

breaker should be removed from the pull box to facll· 
ltata mount ing and pulling of cables. The circuit 
breaker is held in the welded pull box frame by four 
Y," bolts. Care should be tCi ken In removing the 

breaker to eliminate poulble damage to the auxiliary 
switch, or the overcurrent device. 

With the circuit breaker removed, the pull box 
shou ld be mounted with the cover latch at the bottom 
using four '1111 diameter bolts. Care should be taken 
to see that the supporting surface is even and approxi­
mately vertical. Protect the breaker from dirt ar dam­
age during ln6tallatlon of pull bo.x and c;obles. When 
the pull box is mounted properly and .the cables ore 
pu lled Into poaltlon, the circuit breaker and panel may 
be lifted into Its proper position. 

The cables ore connected through" lu;s which ore 
supplied as standard equipment , The circuit breaker 
•hould then be plac;•d In the frame and securely fast· 
ened with four 1f2" bolts. 

U·R!-UTIS I Panel mounted l, OPEN TYPE CIRCUIT 

8REAKERS1 The panel mounttd U-Re·Ljte and open 
type circuit breaker• are mounted on slate ponels. 
This panel I• suitable for mounting on the customer's 
supportin; frame-work or ateel panel. The aupportlng 
frame-work, either pipe or steel panel, should be pre­
pared in accordance with working drawings furni•h•d 
with the circuit breaker. The panel is mounted on the 
supporting frame by four Y2" -diameter bolts. The 
cover must be removed from the U·Re•Lite circuit 
breaker before in•tallatlon. 

WIRING 

MANUAL OPERATED: The wiring of the main circuits 
should be In exact accordance with the diagram ac· 

companying the breaker, Core should be token to see 
that the line cable• ar'e connecred to the upper studs. 
Proper lugs are furnished with the pull box mounted 
type U·Re-Lite•. 

ELECTRICALLY OPERATeD TYPE: In addition to the 
main wiring the control circuits must be installed in 

exact accordance with the diagram. Adequate size 
wires should be u1ed in the control circuits to Insure 
proper oparotlon , 
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MAY F '90 10: 48 ABB SERVICE COt·lF'ANY CLEVELAt'lD 

INSTRUCTION BOOK 1250 

The pull box Qr mounting frame must be properly 
connected to a oood ground. A lug i• provided on 
the left side of the pull box for this purpose. 

GENERAL 

The circuit breaker may have one, two, three, or 
more pole• which are opened and closed timultane· 
ously . A •Ingle throwing arm closes the breaker and 
a single latch mechonltm holda the brec:rker clos•d 
regardleu of the number of pol••· The operating arms 
of all poles for multlpole bregkers are rigidly tied to­
gether by an Insulating ;onnector bar, 

MAIN CONTACTS 

DESCRIPTION1 The bridge con•i•ting of spring cop· 
per laminations Initially streued betwe•n plgtes, en­
gage• the upper and lower contacts to carry the food 
current. This bridge is mounted on a bridge arm 
pivoted between a pair of housings and Is moved in 
and out of engagement by a force multiplying system 
of tOQgl... The bridge is secured to the bridge arm by 
two cap screws which hold it agc:rlnst adlu•ting shim 
plot••· · 

MAINTENANCI!: Durlno the Anal closing movement 
of the breaker, the inner laminations 'of th• bridge 
should slide 3/32" along the �o�pper and lower con­
tacts and the entire area shou'ld be angaged, If the 
wipe It leu than thla, due to witar, remove the bridge 

and place a shim between the· bridge and the bronze 
plate, If this wipe Is not corrected, the bridge may 
heat enough to destroy the spring of the copper, nee· 
euitating the intta llatlon of a new bridge. Co not use 
abrasive or metal polish on contact., wipe with 0 clean 
rag, moistened with corbon tetra-chloride, The voltage 
drop between the stationary contacts should be 6 to 10 
millivolts when the breaker is carrying its roted load. 

SHUNT AND ARCING CONtACI'S 

The stcatlonary •hunt contact consists of a formed 
copper plate which serve• also 1:11 a conductor and 

support for the arcing contact. The arcing contact Is 
welded to the shunt contact which In turn Is bolted 
to the top of the upper terminal. 

The moving shunt contact and arcing coi\tact are 
supported by levers mounted In thit upper end of the 
contGct arm. Flexible conductors cgrry the current to 

the shwnt and arcing contacts. 

MAINTENANCI: Sever• .operating conditions may 

result in u.ceulve burning of the arc qu.encher: and. 

of the arc ing and shunt contacts. Arc quenchers that 

have been badly burned by arcing should: be 'ret:� laced . 
To replace stationary shvnt and arcing contoch, re· 

F'.5 

TYPE LX CIRCUIT BReAKER 

move arc quencher, 11ip iron core �rom behind 1hunt ,, 
c:ontocts, ana remove ottaching screw by paulng \, 
•crew driver through hole• In top of •hunt contact. 

To replace moving shunt and arc:lng contacts, re· 
move two pins through Aanges In the upper · end of 
contact arm and two screws through bc:rck of arm . 
The arcing contact and the support and conductor to 
whi'h It Is welded must be replaced os a unit. The 
1hunt contact is attoc:hed to Itt support by two screws. 
In replacing the arcing contact spring note that It Is 
attached to the conductor wa1her plate by a •crew 
which flts over Q pro!ectlon In back of the arcing 
contact support. 

The shunt contact spring It attached to the contact 
support by a screw which may be removed ofter the 
contact is removed, and to the contact arm by 0 
single •crew. 

OPERATING MECHANISM 

(Refer to Figure -4.) It is required with a circuit 
breaker that all pole• ,clo" •;md open simultaneously. 
Therefore the poles connected by a connector bar in· 
sure• this alrnultoneous operc:rtlon. 

As one external force Is applied for c:loslng, and 
one latching mechanism is required, these particular 
functions are encloae.d In the conttruction of only one 
pole for multi-pole breakert. The non-operating poles 
contain only the arcing structure, main current cc;�rry• 
lng ports, over-current trip devices, and togg le aystem 
associated with these pol••· The operating pale con· 
tolns In addition to the parh, auociated with a non· 
operating pole the closing arm, operating arm, and 
the latching and tripping membert. 

With a trip-free breaker, it is neceuary to be able 
to trfp the breaker open, regardleu of the po•itlon of 
the closing handle. To accomplish this, two latching 
1ystema are used. One fotchlng system is auocigted 
with freeing the operating from the closing mechan· 
i1m. The other latching 1yltem Is detigned to hold the 
breaker in the final doaed position . 

To cloae the breaker, the manual closing handle Is 
first lifted to allow the trip free trigger to engage the 
trip free trigger roller. The trip free trigger tripper 
falls In place which locks the trip free trigger In posi· 
tion over a roller. 

When the handle b pressed down, it becomes nee:· 

euary thgt the operating arm c;aatlng to which roller 
Ia attached, follow the motion of the closing arm to 

which the trip free triiger tripp�r Is attached. ihe 
operating arm a�;ting os o part of the toggle ,ystem, 

co-operate with a toggle to force the bridge arm 

Page o4 
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ARC QU£NCHER 

ARCING CONTACTS 

SHUNT CONTACTS 

UPPER MAIN CONTACT 

BRIDGE 

SHIM PLATES 

LOWER MAIN CONTACT 

OPENING SPRING 

BUFFER 

OPERATING ARM 

CONNECTOR BAR 

FL.EXIBL.£ CONDUCTOR 

LATCH PL.ATE . 
TRIP FREE TRIGGER ROLLER 

MANUAL Ct.OSING HANDL� 

MANUAL. Cl.OSI NG ARM 

TRIP FREE TRIGGER 

TRIP FREE TRIGGER TRIPPER 

HOOt< TRIGGER 

TRIGGER TRIPPER 

MANUAl.. TRIP BUTTON 

OVERCURRENT TRIP ARMATUR.C . 
OVERCURRENT TRIP MAGNET 

TIME DEL.AV POT 
L.OVIIER TERMINAL. 

FIG. oC-TYPI LX CIRCUIT IUAKI!R. ARC QUiiNCNSR, 
CONTACT$, M!CHANISM AND OVIiiCUIIINT TRIJt DIYICI! 

( 
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INSTRUCTION BOOK 1250 

towards a dosed contact position. The bridge arm 
pivoted on a pin is shown with a flex ible conducto�. 

At any point of the closing stroke, the trip free 

trigger tripper may be mode to release the trip free 
trigger, and the trip free trigger roller to free the tog· 
;le system from the closing arm. At the end of the 

clos ing stroke, when the contacts are fully engaged, 

the hook trigger mounted on Cl stationary pin engages 
o latch plate. Until the hook trigger engages the latc.h 

plate, the handle could be backed off allowing the 

contacts to open, aa slowly as the handle Is moved 

(this proc:edure may damage the breaker). With the 

hook trigger engaged the breaker may be opened 

only through the unlatching of the trip free mechanism. 
The breaker may be tripped from a closed position, 

by the action of the trigger tripper on the trip free 
trigger tripper. The trigger tripper is carried on a plY· 

oted Insulated tripper bar which extends the entire 

width of the breaker, This tripper bar may b e  oper· 
oted on the overcurrent armature auoclated with any 

one of ·the poles, the manual trip button, or by any 
aux iliary devices, such as a shunt trip, undervt?ltage 
tr ip, or reverse current trip. 

Whe!'l the breaker trips open from a fully closed 
position, the hook trigger remains engaged with the 
latch plate, which locks the manual closing arm In a 
down position. 

During an opening motion, however, a pin on the 
operotlng arm strikes the hook trigger which unlatches 

the latch plate and frees the closing arm. The closing 
arm may be lifted to r eengage the trip free latching 
mechanism and the operating arm. 

All latches are inspected at the factory, No ad· 
justments should be required. 

The buffer located on the operating arm, operates 
as a seff-energi:ting friction stop. 

MAINTINANCE; Curing Inspection be sure that all 
parts are free with no gummed oil on the pint, springs 
active, and cotter pins in place . See that latch surfaces 
ore smooth and the tripper bar connections are tight. 

CLOSING OPERATION 

MANUALLY OPERATED CIRCUIT BREAKERS; To close 
the open type circuit breaker, lift the handle to its 
llrnit ond then press down with encu,1gh force and 
speed to close the breaker tmCirtly but w ithout •lam· 
mlng. A manual trip button is provided on all manu. 

ally operated breakers. 
To close the U-Re·llte type circuit breaker, lift 

trigger beneath handle, ratate handle clockwise to 
permit latches to engage, then counter-clockwise to 

P.8 

TYPE LX CIRCUIT BREAKER 

close. The breaker It tripped manually by lift ing the 

trigger beneath the U-Re·Lite handle and rotating 
handle clockwise. 

A brea ker equipped with back-up trip will trip if th� 
clo1in; motion of the hand le it not continuous anci 
smooth. A breaker that has opened on operation of 
back-up trip rnay be reclosed if the closing motion ls 

continuous. Do not, however, mistake automatic: el•c· 

trlc:al tripping for tripping on back- up trip. 

ELI!CTRICALLY OPI!RATED CIRCUIT BR&AKI!RS1 Type 
LX circuit breakers can be fvrnlahed fQr electrical oper­

a.tlon. Solenoid mechanisms are standard and when 
. 

the control voltage is CI·C are equipped with proper 
rectifiers. 

All solenoid mechanisms are equipped with olr 

cushion checks to control speed of closlno and Impact. 
The mechanifms are mechanically trip free from the 
circuit breaker at any point of the cloalng stroke . Elec· 
trically operated breakers are equipped with a non­
repeat trip fr .. relay, Also included are: a shunt trip 
device for remote tripping of a timed "b" switch to 

operate the trip free relay and a aix·contCict auxiliary 
switch. 

OVERCURRiiNT TRIP DEVICE 

DESCRIPTION: The overcurrent trip may be instan• 
taneous or with time delay. Refer to Figure 5. 

A conductor pauet from the lower stationary main 

contact around a laminated magnet and through the 
panel to the current ttuds. A laminated armature fas· 
tened on a pivot arm is attracted to the magnet . An 
extension of the pivoted Clrm itrikes the tail of the 
trigger tripper to open the breaker. 

The surfaces of both the sucker and the cup bottom 
ore In the shape of a two blade fan so that the sur· 
faces are orrly partly In contact. Oil in the cup causes 
the sucker plate to be '"trained momentarily when 
an overload occurs. The knob serves to turn and lock 
the cup In position. 

MAINTENANCE: The normal air gap between the 
armature and the magnet r. adjusted by clamp block 
sliding in•the horizontal slot of the calibration adjust· 

ing plate. 
Marks on the front of the •upportlno ring Indicate 

the time delay position. Zero• ;ive• Instantaneous 

tripping and three gives maximum time delay. When a 

heavy duty time delay is furnished, the full areal of 
the sucker and cup are engaged and no time adlust· 
ment is provided , 
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TYPE LX CIRCUIT BREAKER INSTRUCTION BOOK 1250 

8efore putting breaker into service, clean cup and 
sucker thoroughly with a volatile solvent, To dlsa•­
semble the cup remove tho lock screw, loosen the knob, 
and unscrew the cup from the ltd. Do not change 

screw odluatment between sucker and armature arm, 
Be careful not to damage surfaces as the delaying 
action will be changed. When reauembling be sura 
that holes are In perfect alignment, Insert in the lock 
screw hole the proper oil from the container 111pplled 
and replace the lock screw. A half ounce of oil iJ 
aufflcient. �� the calibration pointer at the. proper 

..----MAGNET 

�---ARMATURE 

tripping current, turn the cup to the desired time delay 

index and clamp. 
The time delay cup should be cleaned once a year 

otherwise Its service might be impaired. When fresh 
oil Is required send circuit brea\er nc:sme plate data 
with order for new oil to factory. 

SPARE PARTS' It is recommended that sufficient 
spare parts. be carried In stock to enable the operator• 
of circuit breaker. to promptly replace any worn, 
broken or damaged partt. Should renewal part• be 
required, refer to Renewal Part• Bull•tin 46917 ·A, 

, 
, . 

ARMATURE ARM 

PaQe 1 

CALIBRATION PLATE----....,_,_ 

I'IG. 5-TYI'I! LX OVEICURIIiNT UIP WITH 
tiMI DeLAY. 

PWO. 11JU 

t 

("' 

( 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 




