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INSTRUCTIONS 
FOR THE INSTALLATION AND OPERATION 

OF 
ALLIS-CHALMERS TYPE LA-50 

LOW VOLTAGE AIR CIRCUIT BREAKER 
AND 

AUXILIARY EQUIPMENT 

PART I 
GENERAL INFORMATION 

A. Introduction. The type LA-50 air circuit breaker 
is one of a line of low voltage air breakers which may be used · 
in metal enclosed switchgear, on open type switchboards, or 
separately mounted in individual housings. The LA-50 breaker 
seri·es is composed of two ppere classes, the 1200 ampere class 
for continuous current ranges of 200 to 1200 amperes, and the 
1600 ampere class. The Ll-50 air circuit breaker has an interr­
upting capacity of 50,000 amperes and a maximum continuous 
current rating of 1600 amperes at 600 volts, 60 cycles. For 
information on other frequencies, the factory should be. 
consulted. All Ll-50 breakers are completely·aasembled, tested, 
and calibrated at the factory in a vertical position and must 
be so installed to operate properly. Customers primary connec­
tions should be adequately braced against the effects of short 
circuit currents to prevent overstressing the breaker terminals. 

B, Warranty, Allis-Chalmers LA-50 air circuit breakers 
are warranted to be free of detects in material and workmanship 
for a period of one year after delivery to the· original purchaier. 
This warranty is limited to the turnishing_o:r any part which·to 
our ;:satisfaction has been proven def'ecti ve �- Allis-Chalmers· will 
not in any case assume responsibility for allied equipment or··' 
any kind. 

C, Receiving and Inspection for Damage Eacb LA-50 
air circuit breaker and its associated apparatus !s carefully · 

checked, inspected, and packed at the factory by ·workman ex­
perienced in the proper handling of electrical equipment. 
Immediately upon receipt of this equipment, carefully remove �ll 
packing traces and examine parts, checking them against the 

· 

packing list and carefully noting any damages incurred i� t ra�ait. 
·I£ such is disclosed a damage claim should be filed at cmce 
with the transportation company and Allis-Chalmers notified. 
Keep instruction books and tags with the breakers. 

D, Storage. When breakers are not to be put into 
-immediate usa, they should be carefully wrapped or covered to 
provide protection frOM plaster or concrete dust and other 
foreign matter. Abrasive dust in the breaker can cause ex-
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CAUTIONS TO BE OBSERVED 
IN THE INSTALLATION AND OPERATION 
Of THE LA-50 AIR CIRCUIT BREAKER 

1. DO. NOT ATTEMPT TO OPERATE BREAKER OR INSERT IN 
CUBICLE UNTIL ALL PACKING TRACES HAVE BEEN REMOVED. 

. . 2. READ INSTRUCTION BOOK BEFORE MAKING ANY CHANGES· OR 
ADJUSTM:EN�S ON THE BREAKER. · 

3. DO NOT INTERCHANGE PARTS OF TRIP DEVICES • TO·DO SO 
MAY CHANGE CALIBRATIONS. 

4. ALWAYS OPERATE MANUAL CLOSING HANDLE QUICKLY AND 
DECISIVELY - TO HESITATE IN MID-STROKE .MAY CAUSE UNDUE BmtNING OF CONTACTS. 

5. CHECK CURRENT RATINGS AND SERIAL NUMBERS AGAINST 
SINGLE LINE DIAGRAM TO ASSURE THAT BREAKERS ARE 
PROPERLY LOCATED IN SWITCHGEAR AT INSTALLATION. 
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LIST OF ILLUSTRATIONS 
COVERING ALLIS-CHALMERS TYPE LA-50 

LOW-VOLTAGE AIR C!RCUIT BREAKER 
AND AUXILIARY EQUIPMENT 

Description 

Hydraulically Operated Breaker 

Manually Operated Breaker 

1200 Amp Contact Structure 

1600 Amp Contact Structure 

Operating Mechanism (Schematic) 

Wiring Diagrams 

Auxiliary Switch 

Secondary llisconnect 

Hydraulic Operator Assembly 

Limit Switch 

Shunt Trip Device 

Series Trip Device 

Thermal Trip ··Device 

Indicator Flag, Mechanical �ockout, 
.Bell Alarm S:witch, and Reset Button 
for Overcurrent Trip Devices . 

Series Trip Curves (Dual Magnetic) 
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'rime Curves·of Series Trip Elements 
(S.T., Lt. & Inst.) 

Thermal Trip Curves 

Undervoltage Trip Device 
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t e Installation, Care and Operation 
of Circuit Breakers and Accessories 

TYPE LA-50 
AIR CIRCUIT BREAKER 

BOO� BWX-6427 

These instructions are not intended to cover all 
deta�ls or variations that may be encountered in 
connection with the-installation, operation, and 
maintenance of this equipment. 
Should additional information be desired contact 
the Allis-Chalmers Mfg. Company. 

Jf{( 
All15·(HAIM ER5 M f6. (0. 
BOSTON WORKS • BOSTON ·· MASS. 
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Observe that the manual operating handle (2-17) 
returns from closed to neutral positions automatically by 
action of its return spring (2-14). 

Next open breaker by means of manual trip button (2-1) on front of breaker. The toggle linkage (2-37) will 
collapse, the contacts will move to the open position freely 
and rapidly, and the closing mechanism will reset, ready for 
the next operation. Operating springs (2-4) assist in rapid 
opening of the contacts and actuate the resetting of the closing­
mechanism. 

c. Operating Mechanism Check. The operating mechanism 
is properly adjusted and tested at the factory, and ordinarily 
there should be no need for readjustment in the field. If for -
some reason, the mechanism fails to latch in the closed po�ition 
check to be certain that all trip devices are reset and not 

' 

interfering with the trip latch {2-31). The trip latch should 
be free to return to its latching position; If the trip latch 
is free and the mechanism still fails to latch, check to be 
certain that there are no binds or interferences in the mechanism 
and that all links and latches are fully reset. If breaker is 
still unstable, the trip latch reset spring (2-30) may be 
adjusted to increase its reaction against the latch (refer to 
Maintanance Check List, Part IV, Section C). However, before 
changing any adjustments be certain that the trip latch engage­
ment is sufficient, as outlined in the maintenance check list. 

D. Trip Units and Accessory Devices. These items 
also should receive a thorough check prior to placing breaker 
in service to be certain that adjustments are proper and parts 
are not damaged. Refer to Parts V and VI of the instruction 
book for the description of adjustments and functions of these 
devices. 

E. Pantograph and Trip Interlock Adjustment. This 
applies only to cubicle mounted breakers of the drawout type. 
As a closed breaker is racked into position it should trip 
shortly after it passes the "test position" indicator; At tl;UB 
poi�t. the control circuits will be made, but the primary con­
nections will be open, and it will be impossible to close the 
breaker until it reaches the "operating position" indicator. 
Continue racking breaker in and close it when the operating 
position is reached. Closing should not be affected by the 
interlock mechanism. Then', as the closed bre�ker is racked out 
towards the test position, after approximately·5/l6 inches 
travel the breaker should trip. At this point, disconnect 
fingers (l-14) will still be in·full contact with the stationary 
stud, and it will be impossible to close the breaker again until 
the test position is reachedo If the mechanism does not function 
as described, refer to the cubicle instruction book for correc­
tive �djustments. 
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Thus link (15) will move to the left and open the breaker 
contacts (3) and (4). When the mechanism reaches the open 
position, link (l3)·is released from link (19) and the mecha­
nism is reset by spring {20) to the open position as shown in 
Fig. 5. 

Fig. 4 shows the mechanism in the trip-free position. 
Since.latch l5) and levers {6} and (?)are released, center (D) 
is not temporarily held as in.a normal closing operation. Thus 
when link ll3) rotates counterclockwise, spring reaction holds 
center (23) fixed and link {14) rotates counterclockwise about 
center (23). Thus, although link (13) goes through its complete 
stroke, link (15} does not move and the breaker contacts will 
not close. This action can take place during any part of the 
closing stroke, causing contacts to immediately return to the 
open position even though the hydraulic operator remains 
energized or the manual closing stroke is completed. 

B. Contacts. The contact structure for the 1200 
ampere class LA-50 is shown in Fig. 2a. The contact structure 
for the 1600 ampere class LA-50 is shown in Fig. 2b. The 
160 0  ampere class contact structure is the same as the 1200 
ampere class contact structure except for the addition.of an 
extra pair of primary disconnect contacts and additional 
conductor material in the contact structure. 

The contacts on the LA-50 breaker consist of main 
current carrying contacts and arcing contacts. They are 
arranged such that contact make and break is by means of the 
arcing contacts, while the main contacts are not subjected to 
a�cing. Arcing contact surfaces are clad with a silver tungsten 
arcing alloy which greatly reduces mechanical wear and arc 
erosion. The positive wiping action of the arcing contacts, as 
well as the properties of the contact material, prevents weld­
ing and sticking when interrupting high currents. This insures 
long satisfactory service. 

Another feature of the contact structure is the "blow­
on" effect produced by the physical configuration of the moving 
member. This is best shown schematically as in Fig. 5. The 
current path, when main contacts only are parted, is from the 
arcing contact (5-3) to pivot point (I), and thence completely 
around the loop of the main contact to pivot point {F). The 
mechanical forces produced by current flowing in such-a path 
tend to hold the arcing contacts solidly in contact·, both in 
opening and in closing, and thereby prevent premature or un­
controlled contact parting or bounce. Both the stationary and 
the movable arcing contacts have arc runners which lead the 
arc away from the contact surfaces. This prolongs contact life 
as well as aiding arc interruption. 
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When
,

the Y contacts close the X relay and hydraulic pump m ot or 
are deenergized, but the Y relay will remain energized as long 
as the control switch is held closed.· Thie prevents "pumping" 
or repeated attempts to close. The control switch must be 
opened before another closing attempt is possible. The hyQraulic 
pump motor and the X relay coil are designed for intermittent 
duty and must not be permitted to rem�in energized any longer 
than is necessary to close the breakero The XY relay scheme 
accomplishes this automatical+y. Figo (6) shows a �ypic�l 
wiring diagram. Although varj.ations ma.y be necessary�· o:r other 
control elements added, to suit a specific app;Lication, pbe 
basic XY relay arrangement will usually be aa describedo· 

E. Trip Units and Accessory pE)vices • .  J)eecription 
and function of' these ltap)S· are covered in' Parts ·V and VI or 
the instruction book� 

PART IV 
MAINTENANC� . ADJUSTMENT, AND REPLAC_EMENT 

A. General. Occasional checking and c.l, eaning · of the 
breaker will promote long and troublefree service. Oiling and 
greasing should be done with care because excess oil and.grease 
tend to collect dirt which ih time might make operation aluggish 
and affect the dielectric strength of insulating members. Always 
refer to the instruction book before removing parts or changing 
adjustments o A recheck of the installation inspecti'on (Part II) 
during maintenance will indicate the overall general con<i;J.t,ion 
of the breaker. 

B. Periodic Inspection. A periodic inspection·and 
servicing should be included in the breaker maintenance routine . 
A semi-annual inspection is usually sufficient, however, in 
cases where unfavorable atmospheric conditions exist, more 
frequent inspections are recommended. In any case, thE,! total 
number of breaker operations between servicing should not exceed 
500 for the LA-50 breaker. The maintenance check list (Section 
C )  will provide a ready and con venient guide to a thorough and 
understanding inspection of the breakero Servicing will be 
facilitated if a tag is attached to each unit listing date, 
operation counter reading, ·date of next inspection, counter 
reading at next inspection, and serviceman's signature • .  

C. Maintenance Check Listo The following items are 
listed for convenience irt maintaining the equipment in the best 
possible condition. By periodica�ly checking and maintaining. 
these items, the breakers will provide the con\inu�d sati�factory 
service of which they are capableo 
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.. 
positioning slotted end of spring (2-30) - clockwise to decrease 
tripping force, and counterclockwise to increase the tripping 
force. 

Trip latch {2-31) engagement on secondary trip lever 
(2-36) roll should be 1/8" to 3/16". Measurement is from the 
leading edge of trip latch face to.the line of contact on the 
latch face. Adjustment is obtained by the positioning of a 
fixed stop in the mechanism frame . 

a. Trip latch roll adjustment. Trip latch roll on 
screw (2-29) should have 1/32" to 1/64" clearance to trip block 
(2-34) with the trip block against its atop. Adjustment i s  
obtained by positioning screw {2-29); 

9. Reset button. The reset button (14-6) is adjusted 
to provide l/16" to 1/6" clearance between reset lever (14-10) 
on the breaker and trip device reset lever (14-17) with the 
reset shaft (14-l) on the trip device in the tripped position. 

10. Operation counter. The operation counter (2-16) 
when supplied is actuated by the open-close indicator (2-18) 
and is adjusted such that the counter arm has some overtravel 
when breaker is open. 

· 

11. Limit switch. With breaker in closed and latched 
positio1'1, the upper conta·cts (10-8) (10-9) of limit switch (10-3) 
should have l/)2h follow-up after contact make. Adjustment is 
by use of shims (10-7} between switch and mounting pad. 

12. Hydraulic operator assembly. The hydraulic 
operator assembly ( Fig . 9) is mounted on the operating mechanism 
frame (2-19) and held in position by mounting screws l9-4). 
Energization of the motor (9-S) causes pump l9-l4) to move 
hydraulic fluid from the reservoir (9-13) through the pump and 
connecting table (9-16) into cylinder (9-2) under pressure. 
This hydraulic fluid under pressure moves plunger l9-3) up 
against closing cam ram pin (9-9) which in turn closes.the 
breaker. The vertical motion of.the plunger compresses plunger 
return spring (9-15) which returns the fluid back through the 
connecting tube into the reservoir. 

Should readjustment be necessary, the following 
procedure �hould be used. With the breaker in the closed 
position, rotate closing hindle to take up all free motion in 
h andle, a clearance of 1-1 16" to 1-3/32 " .shoUld· be maint.ained · 
between the end of plunger (9-3) and contact surfacp of clos ing 
cam ram pin (9-9). Remove or add shim (9-5) to maintain this 
adjustment. After this adjustment has been.made, there should 
be a minimum of 1/64" clearance between main closing cam (9-1) 
and clo sing cam overtravel stop (9-10)(Fig. 9 dimension "A"). 
With the breaker in the open position there should be a minimum 
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H. Trip Units and Accessory Devices. For maintenance, 
adjustment, and replacement of these devices refer to Parts V 
and VI of the instruction book, where detailed instructions will 
be found. 

I. Operating Mechanism (Manual). The manually operated 
mechanism is fastened to the breaker panel frame by eight screws 
(2-21). Shims (2-22) are used to adjust main contacts (see · 
section IV- C-5) and must not be changed for any other reason. 
The operator may be removed from the breaker by disconnecting 
breaker operating link (2-39) and removing four screws (2-21), 
carefully noting amount of shims (2-22). After reassembly, pay 
particular attention to trip latch adjustments and main contact 
adjustments to be certain they have not changed. Check mecha­
nisms for ease of operation and freedom from binds. 

J. 0 eratin Mechanism H draulic • The hydraulic 
operating mec anism is exactly the same as the manual mechanism, 
with the addition of hydraulic cylinder and accessories to 
accomplish the closing operation. The manual closing means is 
retained, as in the manually operated breaker. The operating 
mechanism and hyd�aulic mechanism can be removed as a unit as 
described in Section IV - I,·after disconnecting the clQsing 
motor and limit switch leads. Should the hydraulic mechanism 
be removed from the operating mechanism, it must be carefully 
readjusted on assembly as outlined in Section IV - C-12. A 
D. C. motor is furnished for use with a direct current source. 
When the breaker is to be operated from an alternating current 
source, an A.C. motor is furnished. Thus, rectifiers and aging 
resistors are not required. 

PART V 
PROTECTIVE DEVICES 

A. Series Overcurrent Trip Device Assembly Adjustment 
and Calibration. Series overcurrent trip devices used on low 
voltage breakers function to trfp the breaker whenever the 
current through the breaker exceeds a predetermined value. This 
device includes a series coil, magnetic circuit with two arm­
atures, and a sealed oil time delay device. This arrangement 
is varied somewhat on current· rat_ings above 600 amps. on the 
LA-50, and the LA-75 breakers, in that the trip device coil is 
not tied to the lower contact structure, but is linked to an 
inductive series coil mounted on the fixed bus in the rear of 
the breaker. Figure 12 shows the arrangement of the functional 
components of this device and F�gures 15, 16 give the inverse 
time delay charactertstics. 

The trip elements available in the varibus categories 
of series trip devices are three in number and calibrated in 
the following ranges. 
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plunger varies the force applied to the time delay device by 
changing the lever ar� and also changing the stroke required 
for tripping. Each time band, maximum, intermediate or minimum, 
is marked by a white band indicating the mounting point for the 
time delay device plunger. All of the band locations are 
progressive and if desired, intermediate settings may be made 
between the calibrated points for finer selectivity. 

The pickup calibration of the armatures is selected 
by rotating knob (12-2) which moves the calibration label (12-3) 
to the required setting. Adjustment of the calibration label 
increases or decreases tension in the pickup spring and is  
factory calibrated for values of pickup current. 

INSPECTION AND ADJUSTMENT 

The series trip device should be inspected prior to 
being put in service to see that the pickup calibration an d 
time delay band selections are in accordance with the applica­
tion requirements. This device leaves the factory with the 
following standard settings unless otherwise specified in the 
purcha se order: Long time delay element is set at 100%.pickup 
on the intermediate time delay banda S hort time delay element 
is set at 75o% pickup on the intermediate time delay band. 
Instantaneous trip element is set at BOO% pickup. Selections 
other than those already made to the device do not require 
further testing in that the unit is completely calibrated at 
the factory. The current rating of the series coil is stamped 
on the breaker Nameplates and should be checked in applications 
involving varied cur rent ratings. 

MAINTENANCE AND REPLACEMENT 

The individual phase series trip device assemblies 
are mounted on a common base and must be removed from the 
breaker for maintenance or replacement as one assembly. To 
remove this assembly, detach the assembly mounting bolts (2-271 
and screws (2a-24) holding the series overcurrent coils (12-7) 
to the contact structure. NOTE: ON THOSE APPLICATIONS ABOVE 600 AMPERE COIL RATING,.THE OVERCURRENT COILS ARE LINKED TO 
INDUCTIVE SERIES COILS MOUNTED IN T HE .REAR OF· THE BREAKER, AND, 
THESE COIL LEADS MUST BE DISCONNECTED TO REMOVE THIS ASSEMBLY. 
Having removed the assembly from·the breaker each single phase 
assembly can then be detached from the common base by the · 

removal of four mount ing screws {14-15) and the reset shaft{l4-�. 

To remove series coil (12-7) which does not require a 
single phase disassembly1 detach the four mounting screws {12-5) 
holding core assembly (lG-8) in - place and slide the complete · 

c ore assembly out of the device. The series coil will then slide 
off the core leg and can be assembled in the reverse steps. 
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condition exists in t he series coil (13-12), it causes a similar 
overcurrent in the secondary coil (13 -9) due to the transformer 
action in the fixed armature (13-16). This overcurrent condition 
in the secondary coil generates heat to  the spiral wound. bi­
metallic element (13-3)  by means of the nichrome wire heater 
coil (13-2) which surrounds this element. The heat generated 
in the heater coil (13-2) causes the free end of the.bimetallic 
element (13 -3) to rotate along with cam (13-5) which is fastened 
to it, On overloads, the rotation of cam (13-5) is sufficient 
to release the thermal trip armature (13-19) which was previous�y 
restrained by roller (13 -7) working against. this cam. Upon 
being released, the thermal armature rotates on shaft (13-10) 
so as. to close the air gap through which it is ele·ctromagneti­
cally attracted to the core assembly (13-13). As the thermal 
armature (13-19) closes this gap it picks up and engages th e 
trip block (2-34) at trip screw {13-14) and acts to trip the 
breaker as previously described in Section III ·- A of the 
operating mechanism. The breaker having tripped the core 
assembly (13-13 ) is no longer energized which aliows the thermal 

.arm�ture to be returned to its latched position by return spring 
(13-18). A short time interval may be required to completely 
reset cam (13-5) after trip cycle is completed due to cpoling of 
bimetallic element, 

Because of the inherent long time delay of this device 
it is equipped with an instantaneous trip armature {13-21) which 
provides high-overload protection, This inst·antaneous trip 
armature is factory set so as to trip the breaker whenever there 
is an overload of 8 to 12 times normal coil current. 

Trip screw (13-14) on thermal trip armature (13-19) is 
removed for those applications which require the thermal armature 
to sound a bell alarm on overcurrent conditions, "but not trip the 
breaker. Under these conditions the instantaneous trip armature 
(13-21) must have the trip screw (13-14) properly adjusted for 
high overload protection, For details concerning reset of the 
bell.alarm see Section VI -.C under bell alarm. 

INSPECTION AND ADJUSTMENT 

The thermal magnetic trip device should be inspected 
prior to being put in service in the same manner as the series 
trip device to check that the pickup calibration is in accordance 
with the application requirements, The thermal trip device 
leaves the factory with the following standard settings unless 
otherwise apecified in the purcnase order: 

Thermal magnetic trip element is set at lOo% Eickup 
calibration. Instantaneous trip element is set at 800� pickup. 
The thermal magnetic trip element may be adjusted without further 
testing as this element has been factory calibrated over ita 
full range, but the instantaneous element would require calibra­
tion to change ita pickup value. To adjust instantaneous pickup, 
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contact switch is used to interrupt its circuit immediately 
after the breaker is tripped. Each electrically operated 
breaker is equipped with a shunt tripping device for remote 
control. This device is mounted on a bracket on the left side 
of the mechanism frame as shown on Fig. l. It includes a coil, 
magnet armature and return torsion s�rings. Energization of 
the co il (ll-3) causes armature (11-2) to pickup and engage 
trip bar (11-4) thereby tripping the breaker. The torsion 
springs (11-l) are used primarily to return the armature to a 
neutral position after the breaker trips. Little or no mainte­
nance or adjustment is required on this device. To check, move 
the armature to the pickup position and note that the trip bar 
has moved the trip latch as explained in Section III Paragraph A 
under operating mechanism. 

B. Auxiliary Switch Attachment. The auxiliary switch 
Figure 7 is of the rotary type and is sturdily constructed. 
This switch is mounted on the operating mechanism frame and 
functions by direct connection to the breaker mechanism. Elec­
trically operated breakers are provided with 2 "a" and 2 "b" 
(7-4} contacts in this switch, mounted on the left side of the 

mechanism. Provisions are available for the mounting of an 
identical switch on the reverse side. "a" switches are closed 
when the breaker contacts are closed, and "b" switches closed 
when breaker contacts are open. The auxiliary switch contacts 
are factory set for "a" and "b" position, but may be inter­
changed in the field by reassembling the rotor element (7-1) as 
desired. A m oulded bakelite cover l7-3) which snaps on can-be 
easily removed for contact inspection. 

c. Bell Alarm Switch Attachment. The bell alarm 
switch (14-8) functions to close an alarm circuit upon automatic 
overcurrent tripping of the breaker, or by special application 
may indicate an overcurrent condition by sounding an alarm wi�h­
out tripping the breaker. This switch is a single pole double 
throw switch mounted on the outer phase trip device. The bell 
alarm switch is actuated by lockout lever (14-9) which .rotates 
with reset shaft {14-1). The rotation of the reset shaft is 
d escribed under "series trip flag indication" Section V Para­
graph C. The rotation of lockout lever (14-9) trips toggle 
spring (14-16) which holds this lever in the tripped position 
until reset button (14-6) is actuated to reset the reset shaft. 
It must be noted that the bell alarm switch is reset only by 
manually actuating the reset button {14-6). Replacement of the 
bell alarm switch requires only the removal of two mounting 
screws holding switch to the trip device. On reassembly c heck 
to be certain that alarm will .sound when lockout lever {14-9) 
is releasedo 

D. Mechanical Overcurrent Lockout Attachment. The 
mechanical lockout feature prevents the circuit breaker from 
being closed either manually or electrically after being tripped 
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moved and that the armature (18-13) slides freely to the breaker 
trip position without being energized. This device (with time 
delay) leaves the factory set at 2 seconds time delay, when the 
voltage drops to zero, unless otherwi�e specified. The time 
delay device is adjustable, but not calibrated, between 2;5 
seconds and . 5  seconds. This adjustment is obtained by loosen­
ing nut (18-10) and positioning time delay device (18-6) on 
bell crank (18-5) as shown in lFig. 9). The pick up and drop 
settings can be adjusted by loosening locknut (18-11) and adjust­
ing the pre-compression of springs (18-3) and (18-4).by turning 
adjusting nut (18-12). 

NOTE: After making this adjustment, a_ check snould 
be made to see that the armature still seats firmly on the pole 
head, otherwise the increased exciting current may·�ause ·the 
coil to overheat. � 

June 1955 
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ALLIS·CHALMERS � MAIIUFACTURIIIG COMPAIIY 
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ALLIS·CHALMERS � MAIUFACTURIIIG COMPANY 

AUXILIARY SWITCH 
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ALLIS·CHALMERS <S> MAIIUFACTURIJIG COMPANY 
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ALLIS·CHALMERS � MANUFACTURING COMPANY 

1l-£RMAL MAGNETIC OVERCURRENT TRIP DEVICE 
FIG. 13 
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ALLIS·CHALMERS <S> MANUFACTURING COMPANY 
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ALLIS·CHALMERS <$> MANUFACTURING COMPANY 

BREAKER RATING TIMES SCALE EQUALS CURRENT IN AMPERES 

FIG. 16 
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TI-£RMAL MAGNETIC OVERCURRENT 
TRIP DEVICE 

FIG. 13 
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ALLIS·CHALMERS <8> MAIUFACTURIIC COMPANY 
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ALLIS·CHALMERS � MANUFACTURING COMPANY 

CAM FOLLOWER--l 2 

FIG.IO 
LIMIT SWITCH 

CLOSED POSITION 
FEB. I I, 1955 71-240-136 

FIG. I I  
SHUNT T R I P  D E V I C E  

ATTAC H M E NT 
FEB. 24, 1955 71-240-138 
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ALLIS·CHALMERS <S> MAIUFACTURIIG COMPANY 
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t e Installation, Care and Operation 
of Circuit Breakers and Accessories 

TYPE IA-50A 
AIR CIRCJ'I!r BU.AKER 

BOOK EW:X:-6465 

These instructions are not intended to cover all . 
details or variations that may . be encountered .in · 
connection with the installation , operation , and 
maintenance of this equi pment. · · 

Should additional information be�. desired contact . .. , · 

the Allis-Chalmers Mfg .  Company . · · · · · 

4lli5·(H41M ER5 II f6. (0. 
B O S T O N W O R K S  • B O S T O N • M A S S .  
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ALLIS·CHALMERS � MANUFACTURI NG COMPANY 
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ALLIS·CHALMERS � MANUFACTURING COMPANY 

OOJm'EN'l'S (CON'!' •D. ) 

Part V. Protective Devices 

A. Series Overcurrent Trip Device AssemblY 
Adjustment and Calibration 

Inspection and Adjustment 
Maintenance ami Beplacement B. Thermal Magnetic Overcurrent Trip Device 

AssemblY 
Inspection and Adjustment 
Maintenance and Replacement 

Part VI. Accessory Attachments (Stand.ard) 

A.· Shunt Trip Attachment B. Auxiliary Switch Attacbment 

Part VII. Accessorz Attachment (Specia1) 
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Inspection and Adjustment 

PAGE NO. 

�0 
l1 
11 

l3 
lJ4.. 
l4 

l4 
15 

15 · 
lS 
16 
16 
17 

.· ', \ . .  

< .,::: ': - . . 

\ . - -

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



, 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



'• 

r: 

ALLIS·CHALMERS � MANUFACTURING COMPA NY 
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LIS� OF ILLUSTRATIONS 
COVERING ALLIS-CHALMERS TYPE LA-50A 

LOW VOLTAGE AIR CIRCUIT BREAKER 
AND AUXILIARY EQUIPMENT 

Description 

Hydraulically Operated Breaker 

Manually Operated Breaker 

Contact Structure 

Operating Mechanism (Schematic) 

Wiring Diagrams 

Amd J jaey Switch 

Secondar,y Disconnect 

Hydraulic Operator Assembq 

Limit Switch 

Shunt Trip Device 

Series Trip Device 

Thermal Trip Device 

Indicator nag, Mechanical Lock�Ut, ' 

Bell Alarm Switch, and Reset Battoll · · ·  
for Overcurrent Trip Devices 

· 

Series Trip Curves (Dual Magnetic) 

Series Trip Curves (Dual Selective) 

Time Curves of Series Trip EJ.-.nta «s. T. , tt. &. Inst. ) . . ·. 
· .. . . 

Thermal Trip Curves 

Undervoltage Trip Device 
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ALLIS-CHALMERS � MANUFACTURING COMPANY 

-

TYPE LA-50A 
AIR CIRCUIT BREAKER 

Illustration 184662 
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ALLIS-CHALMERS � MANUFACTURING COMPANY 

LA-50A AIR CIRCUIT BREAKER 

WITH UFTING DEVICE 

The LA-50A air circuit breaker is provided with a three point suspen­
sion system by means of the eye bolt in front center of breaker and the 
two lifting hooks in the rear of the breaker. This arrangement minimizes 
the rock and tilting action of the breaker during installation and main­
tenance of the equipment. The eye bolt is interchangeable between the 
LA-25A and LA-50A and one is supplied per item. The lifting yoke will be 
supplied with the switchgear. 
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ALLIS·CH ALMERS � MAIUFACTUR I I G  COMPA NY 

CAUTIONS TO BE OBSERVED 
IN THE INSTALLATION AND OPERATION 
OF THE LA-50A AIR ClRCUIT BREAKER 

1. DO NOT ATTEMPT TO OPERATE BREAKER OR INSERT IN CUBICLE 
UNTIL ALL PACKING TRACES HAVE BEEN REMOVED . 

2. READ INSTRUCTION EOOK BEFORE MAKING ANY CHANGES OR 
ADJUSTMENTS ON THE BREAKER. 

3, DO NOT INTERCHANGE PARI'S OF TRIP DEVICES - TO De SO 
MAY CHANGE CALIBRATIONS. 

4. AUIAYS OPERATE MANUAL CLOSING HANDLE QUICKI:r AND 
DECISIVELY - TO HESITATE IN MID-STROKE MAY CAUSE 
UNDUE BURNIW OF CONTACTS. 

5. CHECX CURRENT RATINGS AND SERIAI, NUMBERS AGAINS'l.. 
SINGLE LINE DIAGRAM TO ASStmE THAT BBEAIERS ABE 
PROPERLY LOCATED IN SWITCHGEAR AT INSTALUTIOH. 

6. CHECK THE ALIGNMEm' OF THE SECOHDABI DISCOmmcT 
FINGERS TO INSURE AGAINST MISALIGNMENT DUE TO 
POSSIBLE DISTORTION OF FINGER DURING SHIPMENT 
AND HANDLING. 

BWX-6465 
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INSTRUCTIONS 
FOR THE INSTALLATION AND OPERATION 

OF 
ALLIS-CHALMERS TYPE LA-50A 

LOW VOLTAGE AIR CmCUIT BREAKER 
AUXIUARY EQUIPMENT 

PARI' I 
GENERAL INFORMATION 

A. Introduction. The type LA-50A air circuit breaker is one of 
a line or low voltage air breakers which may be used in metal enclosed 
switchgear, on open type switchboards , or separately mounted in individual 
housings. The LA-50A breaker has a continuous current range of 200 to 1600 
amperes with an interrupting capacity of 50;000 amperes and a maximum continuous 
current rating of 1600 amperes at 600 volts , 60 cycles� For informatioD on 
other frequencies , the factory should be consulted(' All LA-50A breakers are 
completely assembled, tested, and calibrated at the factor,- in a vertical 
position and must be so installed to operate properly. Customers prima.l7 
connections should be adequately braced against the effects of short circuit 
currents to prevent overstressing the breaker terminals. 

B. Warranty.. Allis-Chalmers LA-50A air circuit breakers are 
warranted to be free of defects in material and workmanship for a period of 
one year after delivery to the original purchaser. This warranty is limited 
to the furnishing of � part which to our satisfaction has been proven 
defective. Allis-Chalmers will not in � case assume responsibility for 
allied equipment of � kind. 

C, Receiving and Inspection for Damage, Each LA-50A air circuit 
breaker and its associated apparatus is carefullf checked, inspected, and 
packed at the factory by workman experienced in the proper handline of elect­
rical equipment. Immediately upon receipt of this equipment , caretully remove 
all packing traces and examine parts,  checking them against the packing list 
and carefu.J.ly noting any damages incurred in transit. It such .is disclosed, 
a damage claim should be filed at once with the transportation c� and 
Allis-Chalmers notified. Keep instruction books and tags with the breaker. 

D. Storage . When breakers are not to be put into immediate use, 
they should be carefully wrapped or covered to provide protection trom plaster 
or concrete dust and other foreign matter, Abrasive dust in the breaker can 
cause excessive .friction and rapid wear. Breakers should not bc!J exposed to . 
the action of corrosive gases and moisture. In areas of high humidity or 
temperature .i'luctuations, space heaters or the equivalent should be provided. 
Circuit breakers should be handled carefully at all times. · Shock or jars in 
rough handling can cause serious damage. 

· · 
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PARr II 
INSTALLATION AND OPERATION 

A. Mounting. The LA-50A air circuit breaker is completely adjusted, 
tested, and inspected at the factory before shipment and -no additional adjust­
ment should be necessar,y when installing. However, a careful check should be 
made to be certain that shipment and storage has not resulted in damage or change 
of adjustment (See next paragraph) .  Circuit breakers should be instaJJ.ed in 
a clean, dr,y, well-ventilated place in which the atmosphere is free from 
destructive acid or alkali fumes. Mount open type breakers high enough to 
prevent injury to personnel either from circuit interruption or from moving 
parts during automatic opening of the breaker. Allow sufficient space to 
permit access for cleaning and inspection. Also allow sufficient clearance 
to insulating barrier above the breaker to prevent damage from arcing. 

B. Inspectio:m. Before being placed in service the breaker should 
be given a final inspection to be certain that adjustments and connections 
have not loosened in shipment or handling. Before insta111ng breaker, make 
certain it is in the open position and that all packing traces have been 
removed. After breaker is in position, close it manually to check proper 
functioning of the mechanism and contacts.  (CAUTION: MAKE SURE CIRCUIT 
IS NOT ENERGIZED). Jreaker should operate smoothl,y with increasing re­
sistance until � closed and latched. During the closing operation, 

1. .  observe that the contacts move freel;r without interference or rubbing between 
til .� movable arcing contacts (2a-l) and parts of the arc chute (2-25) . Continue 

to close and observe that the arc� contacts (2a-l) and · (2a-3 ) touch before 
the main contacts (2a-2) and (2a-ll) .  Observe that when ma:in contacts · touch 
that there is a positive wiping action which will produce a clearance at. the 
bottom of the contacts. 

NarE: - Refer to Part IV, Paragraph c ,  Maintenance Check List, !'or 
values ot adjustments and settings. 

Check to be sure that springs are not soUdJ.7 compressed. Arcing 
contact springs (2�22) and main contact finger springs (2&-10) and. (2&-13) 
in particular should have overtravel to insure against hard closina and over­
stressing ot the breaker parts. 

Observe that the manual operating handle {2-17) returns !'rom .  closed 
to neutral positions automaticall;r b7 action �1' its return spring (2-14). . 

Next open breaker by means of manual trip button (2-1) on tront o!' 
breaker. The toggle linkage (2-37) will collapse, the contacts 'Will move to 
the open position freel7 and rapidl71 and the clo� mecbaniam·1dJ.l. reset; 
read1' for. the next:. operation. Opening springs (2-4) assist in rapid opening 
of the contacts and actuate the resetting ot the closing mechanism. 

· 

c. Operating Mechanism · Check. The operating mechanism is properl,y 
adjusted and tested at the factory, and ordinaril;r there should be no _need for · 
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readjustment in the fieldu If, for some reason, the mechanism fails to latch 
in the closed position, check to be certain that all trip devices are reset and 
not interfering with the trip latch (2-31) .  The trip latch should be free to 
return to its latching position, If the trip latch is free and the mechanism 
still fails to latch ;  check to be certain that there are no binds or inter­
ferences in the mechanism and that all links and latches are � reset� 
If the breaker is still unstable, the trip latch reset spring (2-30) � be 
adjusted to increase its reaction against the latch (refer to Maintance Check 
List , Part IV, Section C ) .  However, before changing � adjustments be certain 
that the trip latch engagement is sufficient: as outlined in the maintenance 
check list, 

Dr Trip Units and Accessory Devices., These items also should 
receive a thorough check prior to placing breaker in service to be certain 
that adjustments are proper and parts ar� not damaged, Refer to Parts V and . 
VI of the instruction book for the description of adjustments and functions of 
these devices, 

E, Pantograph and Trip Interlock Adjustment, This applies onl7 
to cubicle mounted breakers of the drawout -type. As a closed breaker is . 
racked into position it should trip shortl7 after it passes · the "test position" 
indicator, At this point the control circuits will be made, but the pri.ma.r1' 
cormections will be open, and it will be impossible to close the breaker until 

,r:! it reaches the "operating posi-tion11 indicator.. Continue racld.ng breaker in 
and close it when the operating position is reached, Closing should not be 
affected b7 the interlock · mechanism. Then, as the closed breaker is racked out 
towards the test position, after approxilnatel7 5/16 inches travel the breaker 
should trip, At this point , disconnect fingers (l-14) will stUl be in full 
contact .with the station&%7 stud, and it will be impossible to close the breaker 
again until the test position is reached, If the mechanism does not function 
as described, refer to the cubicle instruction book for corrective ad.1ustments, 

F, EnerSizirur the Breaker, After completion of the ·installation 
inspection, · the breaker is rea� to be energized, The breaker and its com­
partment should be clean and all foreign material removed. Control wiring 
should be checked and insulation tested. The drawout tJpe breaker mq be 
racked into ;position in the cubicle and the station&rT t1J)e zzaq be moUAted 
in its permanent location. Once the breaker is energized. it should. not be 
touched, except for operating, since most of the component parte are &leo 
energized., · 

PARr III 
DESCR1Pl'ION AND FUNC'l'ION OF PARTS 

A, Operatins Mechanism. Refer to Figs, 31415, The oP-ratina . 
mechanism tranemits power from the 'h1draulic operator or the ·manual closing 
lever to the contact structure to close the breaker, _ It ie a trip tree · ­
mechanismJ that is , the breaker contacts are free to open at &n1' time if 
required, regardless o£ tlut position of the mechanism or the : force being applied. 
to it. · The manual and h7draullc operators are exact� the same, differing 
onlf br the addition of a hydraulic operating assemb� and. accessories. 
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Fig. 5 shows the breaker in the open position. Closing force is 
applied either by rotation of cam (l2) through action of manual closing lever 
(10) or by action of hydraulic plunger (8). In either case , link (l3) is 
rotated counterclockwise about fixed center (E) by action of lift pin {9). · 

The cam face on link (l3 ) acts against cam roll· (22)1 moving it to the right, 
and thus rotating link (14) clockwise about temper� fixed center (D) ·  
This action moves link (15)  to the right , thus closi!li ' breaker contacts �3) 
and (4) by a clockwise rotation about fixed center (FJ ;_ When the fUll closed 
position is reached, link (19) 1 which is spring biased, moves counterclockwise 
about temporar� fixed center (D) and props link (13) in the · operated position 
on pin (26) to maintain the breaker closed as shown in Fig. 3. The hydraulic 
plunger (or manual closing lever ) may now return to the neutral position. 

Ope¢.ng of the breaker · contacts is accomplished by the releasing of 
trip latch (5 ) .  Hefer to Figfl 3 .  Trip latch (5)  is rotated clockwise · about 
center (A.) by action of various trip devices or the manual trip button. Trip 
levers (6) and (7) which are biased latches, are thua released and permitted 
to rotate clockwise about centers (B) aDd (C) respective:cy-� Tempor&ri� fixed 
center (D) is now released and free to · maf'e  to the right, permitt� the force 
of the atatio11&17 main contact springs 1 sFings (21) 1 and springs (20) to move 
link (14) counterclockwise about cam roll (22) as a center. Thus link (15) 
will move to the left and open the breaker contacts (3 ) and (4). When the 

· mechanism reaches the open position; link · (lJ) · is released from lillk (19) ami ·  
the mechaniSDJl is reset by spring (20) to the open position as shown in Fig. 5-. . . 

Fig. 4 shows the mechanism in' the trip-tree position. Since latch (5) and levers (6) and (7) are released, center (D) is not temporari� held. 
as in a normal closing operation, but (K) now becomes the tempora17 center. 
Thu when link (13) rotates countercloCladse, · spring reaction llolda center· (X) 
fixed and link (l4) rotates counterclockwise about this center� There!oreA. 
although link (13.) goes through its complete stroke; link (IS) does not JIIIOft 
and the breaker contacts will not close. This action can take place during 
a.r:q part of the closing stroke, causing contacts to immediatel1' return to the 
open position · even though the h1draulic operator rem•1 ns energized or the manual cl.osing stroke is compl.eted. . . . 

B� Contacts. The contact structure on the · �SOA breaker conaiata 
o:t main current carrying contacts and arcing contacta. Th.q are arranged auch 
that contact make and break is by means of the arcing contacts 1 while the. main 
contacts are not subjected to arcing. Arcing contact surfaces are clad with 
a silver tungsten arcing alloy which great:cy- reduces mechanical wear and aro 
erosion. The positive wiping action o! the arcing contacts, as well as the 
properties of the contact material, · prevents welding and aticld.:lg when inter­
npting high· currents. This insures long satisfactor,r serTice. 

Another feature o! the cont-act structure is the "blow-em" effect produced by the physical configuration of the DIO"fing member, This is beat 
. shown schematicalJ.:T as in Fig. · s. The current path, when main contacts on:cy­
are parted, is !rom the arcing contact (5-3 ) to pivot point (I) ,  and thence 
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completely around th� loop of the main contact to pivot point (f) . The 
mechanic-al forces produced by current flowing in such a path tend to hold the 
arcing contacts solidly in contac-t , both in opening and in closing, and there­
by prevent premature or uncontrolled contact parting or bounce.  Both the 
stationary and the movable arcing contacts have arc runners which lead the 
arc away from the contact surfaces 9 This prolongs contact life as well as 
aiding arc interruption. 

The main current carrying contacts are silver plated for good 
conductivity over long periods of time. A positive wiping action also 
facilitates high conductivity and insures that the actual current carrying 
areas are maintain-ed smooth · and clean and ·free from pitting. or hammering. 
When the main contacts make, the first point of contac-t is at the lower end 
of contact finger (2a-ll) . Further motion causes this contact finger to rotate 
in its socket , causing the contact point to move up towards the "knee• of the 
eontact , and separating the initial contact point. 

Another set of fingers (2a-16) similar to the stationar,y main 
fingers eliminates the need. for a current carrying movable hinge joint. 
These fingers are always in contact and take no part in the operating sequence  
of  the breaker.. They too are silver plated and spring loaded to maintain a 
high conductivity at all times. 

a. Method of Arc Interruption. When the breaker is called upon 
to interrupt a current , the main contacts (2a-ll) and (2a-2) separate, trans­
ferring the .. current to the arcing contacts (2a-l) and (2&-3) without arcing. 
'l'he "blow-on• effect previous13' described holds the arcing contacts solidl7 
in contact until the desired parting time. When the arcing contacts part an 
arc is draw between the silver tungsten contact surfaces . Due to the inherent 
magnetic and thermal effects ot the arc, it will rap±dl.T JI2IDT8 upwards along the 
arc runners and into the arc chute (2-2S) where it is extinguished. Each as­
eemb� consists ot a double arcing contact group, each group world.q in a 
separate chamber in the arc chute. 'rh±s · pezm:Lts two parallel area to be dram 
on each phase ot the breaker, thereb7 reducing the current density ot each arc 
ID1 mald.ng it easier to extinguish the area. The chambers in the arc chute 
are eo vented into each other as to provide a uniform dielectric cOlldition in 
order for the uc to divide into the two parallel patha. In addition to eaaina 
uc interruption, the double contact arrangement aids in prolonF ng arcing 
contact longevity, 

D, Rel&:ys. Rela;rs are used on eydraulici.J.q operated breakers to 
control the closing power to the operating mechanism and to p�t remote or 
automatic operation ot the circuit breaker, Two rel.rs are used. !he X relar (1-4) is energized by' the control switch, or other meana 1 to connect the 
hydraulic pump motor to the control power source . . A seal :1n contact preVents 
p&l"ti&l operation and insures that a closing operation · will ,bi carried to com­
pletion even though the control switch mq be opened .· quicklT. . The I relq 
(l-7) acta as a cut-off' relay to deenergize the X relq at, the .proper time. 
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It is energized by the 11aa" switch and seals in through the X seal in contact 
and the control switch.. (The "aa" switch (Fig .. 10) is a mechanically operated 
contact which closes when the closing plunger approaches the completion of the 
closing stroke. ) When the Y contacts close, the X rel� and hydraulic pump motor 
are deenergized, but the Y rel� will remain energized as long as the control 
switch is held closed. This prevents "pumping" or repeated attempts to close� 
The control switch mnst be opened before another closing attempt is possible. 
The hydraulic pump motor and the X relay coil are designed for intermittent 
duty and must not be permitted to remain energized � longer than is necessar,r 
to close the breaker. The XI r.elay scheme accomplishes this automatically.. Fig .. 
( 6 )  shows a typical wiring diagram. Although variations may be necessary, or 
other control elements added, to suit a specific application, the basic XI relay 
arrangement will usually be as described, 

E,. Trip Units and Accessory Devices . Description and function of 
these items are covered in Parts V and VI of the instruction book� 

PAm' IV 
MAINTENANCE , ADJUSTMENT, ·AND REPLACEMENT 

A, General� Occasional checking and cleaning ot the breaker will 
promote long and troublefree service. Oiling and greasing should be done with 
care because excess oil and grease tend to collect dirt which in time might 
make operation sluggish and affect the dielectric strength ot insulating members� 
Alwqs re.t'er to the instruction book betore remo� parts or chang;' ng acljustments� 
A recheck o.t' the installation inspection (Part II) during maintenance will in­
dicate the overall general condition o.t' the breaker. 

B, Pe�ig�g Inspection. A periodic inspection and servicing ·should 
be included in t e re&ker m&intiZWlCe routine, A. sllld.-azmual inspection il 
uauaJ.lT auti'icient 1 however 1 in cases 'where unfavorable atmoapheric condi tiona 
exist,  more .frequent inspections are r.comiiC1d.ed, In &fl1 cue, the total 
number o.t' breaker operations between· sam� should not exoeecl SQO tor the 
LA-50A breaker" 'l'he maintenance checlc list (Section 0) w:U1 provide a rea� 
anc1 convenient suid.e to & thorough and. und.erst&nd.1q inapection ot the bre&lcer. 
Servicing will be facilitated. i.t' a tag ia attached to each unit listing date, 
operation counter reading, date o.t' next inspection, counter reading at next 
inspection, and serviceman •• signature. 

Os Maintenance Check List, 'l'he .t'ollowina it1111 are listed. .t'or 
convenience in maintaining the equipment in the best poaaible condition" � 
periodic&ll.1 checking and maintaining theae i tams 1 the breaker• will provide 
the continued satis.t'actoey service o.t' which they are capable. 

1. Cleaning. Remove all duet 1 dirt and foreign material. Wipe o.t'.t' 
excess oil and grease.. Wipe down insulation.. Olean cam .t'aces �· latch rolla 
and latch faces. Make certain that dirt or oxidized greue is not interfering 
with moving parts. 
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2. Connections . Check all hardware for tightness. Check for loose  
wiring connections and broken or abraided insulation. 

3. Contacts . Check main contacts for cleanliness and permanence 
of silver plating. (Main cont�cts should not be dressed.) Check arcing 
contacts for wear and arc erosion. Contacts should be replaced if arcing alloy 
shows indications of wearing through before next inspection. Arcing contacts 
should also be replaced if, with arcing contacts (2a-l) and (2a-3) just 
touching, a 1/8" dia .. rod cannot be passed between station&ry' contact fingers 
(2&-11) and movable main contact (2a-2) .  

4. Lubrication. Needle bearing are packed with a special lubricant 
and should need no further attention. Bearing pins and other sliding or rotating 
areas should be wiped with a light film of "Aero Lubriplate" (made by Fisk Co. ) . 
Lubrication should not be applied excessively and must be kept off insulating 
members , as it may affect dielectric ability and cannot be satisfactoril7 removed. 

5.  Contact Adjustment . Arcing contacts (2a-l) (2&-3) do not require 
adjustment. Main contacts (2&-11) (2a-2) are factory adjusted and should not 
require field adjustment unless parts have been disassembled. Adjustment is 
obtained by use of shims (2-22) between the operator frame (2-19) &Dd the breaker 
frame (2-26) .  Main contacts are in proper adjustment when there is a clearance 
of l/3211 to 3/32" between the bottom of the stationa17 main contact (2&-ll) 1 
and the face of the movable main contact (2a-2) 1 with the breaker fUll closed. 
All contact fingers (2a-11) should be in contact at the "knee• ot the contact 
and open at the bottom. Be certain! that there is a!tertravel in springs (2&-10) 
with the breaker tull closed. 

6. Arcing contact hinge tension. Spring washers '(2a-26) should 
be compressed to give a pull of 3-l/2 lbs. 1 to 4-l/2 lbs. 1 with arcing contact, 
just out of contact and arcing contact spring (2a-20) removed. Measurement 
can be made b;r attaching spring scale just below contact surtace and the pull 
applied approximatel;r perpendicular to contact surface. Adjustment is made b;r positioning nut (2&-28) on screw (2&-24) . · 

7. Trip latch adjustment. Trip latch (2-31) should have a tripping 
force of 2 to 3-112 oz. as measured at ri�t angles to a 3/4° radius (pnJJing 
in line with the centerline of screw (2-29) will fulfill this condition). Force 
� be changed b,y positioning slotted end of spring (2-30) - clockwise to decrease 
tripping force, and counterclockwise to increase the tripping force� 

Trip latch (2-31) engagement on secondary trip lever (2-36) roll 
should be 1/8" to 5/3211 • Measurement is from the leading edge or· trip latch 
face to the line of contact on the latch face. Adjustment is obtained b7 the 
positioning of a fixed stop in the mechanism frame. 

· 

8. Trip latch roll adjustment. Trip latch roll on screw (2-29) · 

should have 1/32" clearance, (adjusted to the nearest turn) . to trip block . · 
(2-34) with the trip block against its stop. Adjustment is � obtained b7 position-
ing screw (2-29 ) . . · . 

«-'� • •  
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. 9 . Operation counter. The operation counter (2-16) when supplied 
is actuated by the open-close indicator (2-18) and is adjusted such that the 
counter arm has some overtravel when breaker is open·. Adjustment made by 
position arm on count er. 

10.. Limit Switch. This switch is adjusted by tur¢ng the adjusting 
screw (10-3) so that the 11bb11 contacts of the limit switch (10-2) open just 
prior to the breaker latch position. 

11. Hydraulic operator asseml!nly � The hydraulic operator assembly 
· (Fig. 9) is mounted on the operating mechanism frame (2-19) and held in position 
by mounting screws (9-4) . Energizat"ion of the motor (9-8) causes pump (9-14) 
to move hydraulic fluid from the reservoir (9-13) through the pump and con­
necting tube (9-16) into cylinde!" (9-2) under pressure. This hydraulic fluid 
under pressure moves plunger (9-3) up against closing cam ram pin (9-9) which 
in turn closes the breaker. The vertical motion of the plunger compresses 
plunger return springs (9-15) which returns the fluid back through the con­
necting tube into the reservoir .. 

Should readjustment be necessar.y, the following procedure should be 
used. With the breaker in the closed position: rotate closing handle to take 
up all free motion in breaker, .a clearance of 21/32" to ll/16a should be 
maintained between the end of plunger (9-3)  and contact surface of closing 
cam ram pin (9-9) .  Remove or add shim (9-5) t o  maintain this adjustment. 
After this adjustment has been made 1 there should be a m1 ni mum of 1/16" 
clearance between main closing cam ( 9-1) and closing cam overtravel stop 
(9-10) (Fig. 9 dimension 11A11 ) o  With the breaker in the open position there 
should be a minimum of 1/3211 clearance between plunger (9-3) and closing cam 
ram pin (9-9) (Fig. 9 dimension ·"B" ) ..  The reservoir oU level should be 
maintained at approximately 3/411 below lip of the reservoir, use only Esso 
Co. Univis J-58 oil in hydraulic syst� 

NOTE: DO NOT FILL RESERVOIR UP COMPLEl'ELY. 

D. Movable Arcing Contact. The movable arcing contacts (2a•l) mq 
be replaced, after removing arc chutes (2-25 ) by removing hardware and spring · 

washers (2a-26) at the hinge joint of the arcing contact. In reassembling, make 
certain that the hinge tension is correct -as outlined in Section IV-C-6. 

Eo Stationary Arcing Contact . The stationaey arcing contact (2&-.3) 
may be replaced, after removal of arc chutes , merely by' removal of screw (2a-S ) .  
Replacement is obvious and no adjustment is required., 

F. Movable Main Contact. The movable main contacts � >(2a-2) mQ- · be 
replaced,p after removing arc chutes, as follows. IDosen screwS (2-46) ldlieh 
hold bearing plate (2-45 ) .  The bearing plate on both ends of · shaft (2&-20) 
must be loosened., Remove screws (2a-17) which hold cap . (2&-19) . on shaft. 
Slide cap of! shaft and rotate movable main contact by hinge . contact fingers 
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(2a-16) .  Since the h-inge joint contact fingers and the main contact are under 
pressure care must be used so · as not to score or damage the contact surface.  
Any single phase may be removed and it is not necessary to remove the outer 
phase to take out the center �hase. However, before the center phase cap 
can be loosened shield (2a-18) must be removed. In replacing the movable contacts 
be certain that the face of the movable main contact is lined up with stationar.y 
main contact block before tightening up the caps � 

G. Station Main Contacts .  To remove the lower hinge contact 
block (2a-l4 first remove movable contact assembly (2a-2) as outlined in 
Part IV-F , then screws (2a-8) .  To remove upper main contact block (2a-6) 1  
first remove movable main contact (2a-2) as outlined in Part IV-F 1 then 
screws (2-8 ) 1  permitting the contact block (2a-6 ) and stationary arcing contact 
(2a-3 ) to be removed as a group. Once the above members are removed, it is a 
simple matter to replace contact finger (2a-ll) and (2a-16) .  Remove fingers 
under a cloth or other shield to prevent springs from flying free. A screw 
driver may be used to work springs and fingers to the ends of the block !or 
removal. Be careful not to raise nicks or burrs or otherwise damage contact 
fingers.  Note that spring (2a-13) consist s  of a double (inner and outer spring, 
while spring (2a-l0) is a single spring. During reassembly of upper and lower 
contact blocks there are no particular adjustments to observe, however, align­
ment between the three phases is important to insure smooth operation. 

r
·- H. Tri'O Units and Accessory Devices. For maintenance ,  adjustment, 

'.1 > and replacement of these devices refer to Parts · V -and VI of the instruction 
book, 'Where detailed instructions will be found .. 

I. Operating Mechanism (Manual). The manually operated mechanism 
is fastened to the breaker panel frame by eight screws (2-21) . Shima (2-22) 
are used to adjust main contacts (see section IV-C-5) and. must not be changed 
for � other- reasono The operator may be removed from the breaker b;r disconnect­
ing breaker operating link (2.;.39) and removing four screws (2-21) , care� 
noting amount of shims (2-22) .  After reassembly, pa.;r particular attention to 
trip latch adjustments and main contact adjustments to be certain tl?-e;r have not 
changed. Check mechanisms for ease of operation and freedom from binds. 

J. Operating Mechanism (H:ydraulic) .  The hydraulic operating mech­
anism is exactly the same as the manual mechanism, with the addition of hydraulic 
cylinder and accessories to accomplish the closing operation. The manual closing 
means is retained, as in the manually operated breaker. The operating mech­
anism and hydraulic mechanism can be removed as a unit as described in Section 
IV-I, after disconnecting the closing motor and limit switch leads. Should 
the hydraulic mechanism be removed from the operating mechanism, it must be 
care� readjusted on assembly as outlined in Section IV - C-11. A D.C. 
motor is furnished for use with a direct current source. When the breaker 
is to be operated from an alternating current source, an A. C. motor is furnished. 
Thus , rectifiers and aging resistors are not required. 
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PART V 
PROI'ECTIVE DEVICES 

A,. Series CNercurrent Trip Device Assembly Adjustment and Calibration. 
Series overcurrent trip �evices used on low voltage breakers function to trip 
the breaker whenever the current through the breaker exceeds a predetermined 
value. This device includes a series coil, magnetic circuit with two armatures, 
and a sealed oil time delay device. This arrangement is .varied somewhat on 
current ratings above 600 amps... on the LA-50A, breaker, in that the trip device 
coil is not tied to the lower contact structure, but is linked to an inductive 
series coil mounted on the fixed bus in the rear of the breaker.. Figure 12 
shows the arrangement of the functional components of this device and Figures 
15,16,16A,l6B.,l6C , give the inverse time delay characteristics� 

The trip elements available in the various categories of series trip 
devices are three in number and calibrated in the following ranges. 

Long time delay element - f"or use in combination with the adjustable 
instantaneous trip and/or the short time delay element. '!'he pick up of the 
long time- delay element is adjustable in the field to 801100,1201140, or 160% 
pickup of the continuous current rating of the trip coil. Ca1jbrat;l._on _settings 

_in_excess of 100% do not permit the continuous current rating to exceed ·100% 
· · -

of the · series coil r�t�ng... 
-- ·· ·· - -- · - - - - - · ·  -· -- - - · - - -

Short time delay element - for use in combination w.ith the adjustable 
instantaneous element and/ or the long time delay element on selective trip 
systems. The pickup of the short time delay element is adjustable in the field 
to 500,750, and 1000% pickup of the continuous current rating of the trip coilft 

Instantaneous trip element - for use in combination w.ith the long and short time delay elements. The pickup of the instantaneous trip element 
is adjustable in the field between 500 and 1500% pickup of the continuous 
current rating of the trip coil. 

The series overcurrent trip devices are factory adjusted and calibrated 
and should not be disturbed in the field without proper equipment and lmowledge 
of the device. The operation of the long time delq element (12-15) is as 
follows : When the magnetic pull on the armature (12-15) increases sutficien� 
due to an overcurrent condition in the series coil (12-7) , the armature (12-15 ) 
will pick up and rotate about shaft; (12-4) . This magnetic attraction must overcome the tension in the pickup spring (12-20) and also displace the 
silicone oil in time delay device (12-14) from the lower chamber to the upper 
chamber through the accurately' controlled metering el•ent (12-12) . � � � armature closes the gap to the care (12-8) , it engages trip block �� and. : ' ·_ , 
trips the breaker.. When the breaker has tripped, the armature will reset 
against stop (12-10) due to tension in pickup spring. Quick reset · is prov:tded 
bu' means of the check valve (12-13) in time delq device. 
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The short time delay element (12-18) functions in the same manner 
as the long time element . The one major difference between the two elements 
is that the short time delay device (12-19 )  has a coarser metering element. 
The time delay devices for the long and short time delay elements are not 
interchangeable and are clearly marked in that the cover on the long time 
delay device is red and the short time delay device is green .. 

The time delay band adjustments for the two inverse time elements 
are adjusta�le by locating the plunger (12-1) of the time delay device in the 
proper mounting hole as marked on �he extensions of the trip elements .  To 
decrease time band mov� plunger locatio� closer to shaft (12-4) of armature 
and to increase move plunger away from shaft. This relocation of the plunger 
varies the force applied to the time delay device by changing the lever arm 
and also changing the stroke requi!"ed for tripping. Each time band , maximum, 
intermediate or minimum, is marked by a white band indicating the mounting 
point for the time delay device plunger. All of the band locations are 
progressive and if desired, intermediate settings may be made between the 
calibrated points for finer selectivity. 

The pickup calibration of the armatures is selected by rotating knob 
(12-2) which moves the calibration label (12-3 ) to the required setting. .Ad­
justment of the calibration label increases or decreases tension in the pickup 
spring and is factory calibrated !or values of pickup current . 

INSPECTION AND ADJUSTMENT 

The series trip device should be inspected prior to being put in 
service to see that the pickup calibration and time delar band selections 
are in accordance with the application requirements. This device leaves the 
taQt�n w1 tlL tha...folJ owi_"lg-�ett_ing:t. unless otherwise specified in 
the purchase order : IQng t:Une dela,y element is set at 100% pickup on the 
intermedi..lkte time dela,y band,. Short time delay element is set at 750% pickup 
on the intermediate time delq band. Instantaneous trip element is sej. at 
aoo� ·piCkuP& Selections other than those alre� made to the device do not 
reqUire further testing in that the unit i-s completely calibrated at the !act oey. 
The current rating o£ the series coil is stamped on the breaker Nameplates and 
should be checked in applications involving varied current ratings. 

MAINTENANCE AND REPIA CEMENT 

The individual phase series trip device are mounted on a coDIIJlon 
base and must be removed from the breaker for maintenance or replacement as 
one assembly,. The following procedure !or removing the series trip device 
and changing coils on LA-50A air circuit breakers · up through 600 amps .  should 
be usedo 

1. Remove the two screws (2-41) which hold one side of series coil 
to lower connector (2-41) . These screws can be loosened !rom 
the rea.J.' of the breaker. 

BWX-6465 -11-www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



2� Remove screws (2-42) which secure the lower connector ( 2-44) 
to the molded base� 

3. Pull lower connector (2-44) out through large window in molded 
base in rear of breakerv 

4. Remove the two screws (2-43 ) which fasten the other leg of 
series coil to the lower contact block (2a-l4) . 

5.  Remove the four assembly mounting bolts (2-27) which hold the 
base plate,  upon which the three phases of the trip device are 
mounted to the frame. 

5a. To remove a single phase unit by itself by-pass step ; .  Instead 
remove four screws (14-15 ) and then continue with step 6. 

6. Detach the four mounting screws (12-14) which hold the core 
assembly in place and lif't the core assemb:q (12-8) out of 
the trip device. Slide the coil (12-7) off the leg of the 
core and replace with the new coil. 

7. The device can be reassembled by reversing the preceding steps. 
Care mu.st be taken to insure that the two lower mounting screws 
holding the core in the ass�l.y' next to the armature shaft. be 
securely tightened before the top two screws. 

On the LA-SOA air circuit breakers 800 thru 1600 ampa the overcurrent 
coils are lirikeci to the inductive series coils mounted in the rear o! the 
breaker,, and these coil leada mnst be disconnected to remove the aeriea trip 
aasembJ.1'. To remove the series trip device and change coUs on LA.-50A air 
circuit breaker SOO ampa and above, disconnect the coil lead. in the rear of 
the breaker and then follow steps ; thru 7 previoualy mentioned. 

To remove time delq dnicea (12-14) or (19) remove either licle 
plate !rom the lingle phase asaembly 1 detach the time dela;r device plunger 
(12-l) from the trip armature and slide the device out ot the top · ot the 
uaembly. The time delq device is a na.led unit which ia tactor;r acijuatecl and cannot be repaired in the field. In like manner 1 the calibration labels 
(12-3) are alao factor,r calibrated for values of trip curreat and calibration 
label locking screw (12-25) shoulcl not be disturbed at -� time. Part a of 
individual devices, such as pickup springs and calibration label•� mut not 
be interchanged between devices, or calibrationa will be loat. 

· 

. . 
The individual armature trip screws (12-9) are factori set in ·a 

jig, and should not require adjustment on the breaker. Tl1e a4.1u.etmeuts of 
these armature trip screws mq be cheeked by closing the ·armature to l/8" · 

air gap at the lower edge of the face of the upper core leg at - Which point 
the trip screw should just engage the trip block (2-34). • ..• . . • ':- .. 
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B.  Thermal Magnetic Overcurrent Trip Device Assembly.; The thermal 
magnetic trip device is mounted and functions to trip the breaker in the same 
manner as the series overcurrent trip device, excepting that the time del� 
is accomplished by means of a thermal element . This device includes a series 
coil , magnetic circuit with two armatures , spiral wound bimetallic element, 
nichrome wire heater coil and a secondary coil. This arrangement varies in 
the same manner as the series overcurrent device for ratings on the LA-50A 
which uses the series inductive coil (See Paragraph A of Section V) . Figure 
13 shows the arrangement of the functional components of this device and 
Figure 17A illustrates the inverse time del� characteristics. 

Each thermal magnetic trip device is calibrated and tested prior 
to leaving the factory and should not be disturbed in the field without proper 
equipment and knowledge of the device. The thermal magnetic trip armature 

· 
pickup is adjustalUe in the field to 80, 100, and 120% pickup of the continuous 
current rating of the series trip coil. This selection is made b7 rotating 
knob (13-6) on the front of the device to the desired calibration setting. 
The device nameplate (13-4) attached to the front of the device has etched on 
it the time del� characteristic curves which enables the operator to easilr 
1 select the proper settings. &alibration settings in excess of lOQ% do not 
;permit the continuous current rating to exceed 100% of the series coU rating..: 
" 

The thermal magnetic trip armature (1.3-19) functions to trip the 
breaker in the follawing marmer: When an overcurrent condition aists in 
the series coil (JJ-12) 1 it causes a s1 m1J ar overcurrent in the seconclar7 
coU (JJ-9) due to the transformer action in the fixed armature (13-16) .  
'rhis overcurrent condition in the secondar7 coil generates heat to the spiral 
wound bimetallic element (1.3-.3) by' means · of the nichrome wire heater coil 
(JJ-2) which surrouncis this element. The heat generated in the heater coil 
(JJ-2) causes the free end of the bimetallic element (13-.3) to rotate i.long 
with cam (JJ-5) which is fastened to it. On overloacts, the rotation of cam (1.3-5) is sufficient to release the thermal trip armature (1.3-19) which was 
previouslr restrained by- roller (JJ-7) working �ainat this cam. Upon being 
released, the thermal armature rotates on shaft {JJ-10) so u to close the air 
'ap through which it is electromagnetic� attracted to the core uaemb� . llJ-JJ).  As the thermal armature (1.3-19) closes thi s  gap, it piclca up aDd 
engages the trip block (2-.34) at trip screw (JJ-14) and acta to trip the 
breaker as previouslr described in Section III - A of the operating mechani� 
The breaker havini tripped, the core asaemblr (1.3-JJ) is no longer energized 
which allows the thermal armature to be returned to ita latched position by­
return spring (JJ-18).  A short time interval mq be required to completeq. 
reset cam (l3-S) after trip cy-cle is completed due to cooling of lilimetallic 
�� -

. . . 

Because of th:e inherent long time del� of this device �t is equipped . 

with an instantaneous trip armature (1.3-21) which proVides high-overload · .  ·· 
protection. This instantaneous trip armature is factory set so as· to trip 
the breaker whenever there is an overload of 8 to 12 ti.Jues normal coil current. 
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INSPECTIO� AND ADJUSTMENT 

The thermal magnetic trip device should be inspected prior to being 
put in service in the same manner as the series trip device to check that the 
pickup calibration is in accordance with the application requirements�  The 
thermal trip device leaves the factory with the following standard settings 
unless otherwise specified in the purchase order : 

- Thermal magnetic tti)t. elem�nt_ is �e.t at lOO_!_p_ickuR_ calibration. 
�st���-�-C?U� tr��le��IJ:� . .  is ___ §_�atJ200% pickup. The thermal magnetic 
trip element may be adjusted without further testing as this element has 
been factory calibrated over its full range, but the instantaneous element 
would require calibration to change its pickup value. To adjust instantaneous 
pickup, loosen screws (13-22) and increase tension in pickup spring (13-20) 
to increase pickup and decrease tension to decrease pickup by rotating bracket 
(13-23 ) about locking screw (13-17) .  

MAINTENANCE AND REPLACEMENT 

The individual phase thermal trip device assemblies are mounted on 
a common base and fastened to the breaker in the same manner as the series 
trip device. This assembly requires the same procedure for removal and series 

· coil replacement as the s eries trip assembly. Refer to Section V - A "Series 
Trip Maintenance and Replacement" for detail instructions. Other parts of 
the device should riot be removed or disassembled since to do so will disturb 
the calibration. 

PART VI 
ACCESSORY ATTACHMENTS (STANDARD) 

A. Shunt Trip Attachment. The shunt trip ·attachment Fig. 11 is 
used to trip the breaker electrically from a remote position b,y closing ita 
circuit either manually through a control switch or automatically through 
relay contacts. Since the shunt trip coil is designed for a momentary" duty 
cycle, an "a" auxiliary' contact switch is used to interrupt. its circuit im­
mediately' after the breaker is tripped. Each electrically operated breaker is 
equipped with a shunt tripping device for remote control. This device is · 

motmted on a bracket on the lett side of the mechanism frame as shown on Fig. 
1. It includes a coilf magnet, armature and return torsion springs. Energiza­
tion of the coil (11-3 ) causes armature (ll-2) to pickup and en�age trip bar 
(11-4) thereb,y tripping the breaker. The torsion springs (ll-1) are used 
primarily to return the armature to a neutral position after the breaker · 

trips. Little or no maintenance or adjustment is required on this device. 
To check, move the armature to the pickup position and note that the trip 
bar has moved the trip latch as explained in Section III Paragraph A under 
operating mechanism. · · · 
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B. Auxiliary Switch Attachment. The auxiliary switch Figure 7 is 
of the rotary type and is sturdizy constructed,. This switch is mounted on the 
operating mechanism frame and functions by direct connection to the breaker 
mechanism., Electrically operated breakers are provided with 2 "a" and 2 "b" 
(7-4) contacts in this switch: mounted on the left side of the mechanism., 
Provisions are available for the mounting of an identical switch on the reverse 
side., "a" switches are closed when the breaker contacts are closed, and "b" 
switches closed when breaker contacts are open. The auxiliary switch contacts 
are factory set for "a" and "b" position, but may be interchanged in the field 
by reassembling the rotor element (7-1) as desired. A moulded bakelite cover 
(7-3) which snaps on can be easily removed for contact inspection. 

PART vn 
ACCESSORY ATTACHMENTS (SPECIAL) 

A. Bell Alarm Switch Attachment. The bell alarm switch (14-8) 
functions to close an alarm circuit upon automatic overcurrent tripping of 
the breaker, or by special application may �cate an o��current cQ� 
by sounding an alarm wi. thout tripping the bnalcer-.-=_- This switCh- isa

-
single 

pole double throw switch mounted on the outer phase trip device. The bell 
alarm switch is actuated by lockout lever (14-9) which rotates with reset 
shaft (14-1) . The rotation of the reset sha..t't is described under "Series 
trip nag indication" Section V Paragraph C. The rotation of _lockout lever 

r _ _ _ -
(14-9) trips toggle spring (�16) which holds this lever in the tripped 

• position until reset button (14-6) is actuated to reset the reset shaft. 
It must be noted that the bell alarm switch is reset onl.T by man� actuating 
the reset button (14-6).  Replacement of the bell alarm switch requires o� 
tlie removal of two mounting screws holding switch to the trip device. On 
reassembly check to be certain that alarm will sound when lockout lever (14-9) 
is released .. 

B. Overcurrent Trip Flag Indicator and Reset. The overourrent 
trip fiag indicator shows which phase or phases caused the tripping ot the 
breaker due to overcurrent or short circuit conditions. These. flags (14-7) 
are so arranged that as the trip armatures (1.4-20) close the gap on tripping, 
the armatures engage nag release shaft (14-21) which pivots about point 11A11• 
The engagement of the nag shaft by the trip armature causes the shaft to JDOTe 
out from under the hook point "B" on the nag {14-7) and release same at the 
instant the breaker trips. The target rotates in clockwise direction due to 
gravity and torsion spring (�3) which in turn rotates the reset shaft (14-1) 
by means of pin (14-2) .  Th e  pins (14-2) which rotate the reset shaft (14-1) 
are so located that only the phase or phases which caused the breaker to trip, 
release the nag. The nag is then visible at point "011 to the operator to 
indicate which phase caused the breaker to trip. To reset the !.lags, push 
reset button (14-6) , which actuates reset lever (14-7) to rotate reset shaft 
(14-1) , thereby resetting nags (14-7) at point "B" 1 providing that the 
overcurrent condition has been removed. 

· 
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�: The tripping of the flag on any phase of the trip dewice 
during tripping �cle does not lockout the breaker as the breaker may be 
closed without resetting flag system� 

c. Mechanical Overcurrent lockout Attachment .. The mechanical 
lockout feature prevents the circuit breaker from being closed either manually 
or electrically after being tripped by an overcurrent condition. This feature 
locks the trip mechanism in the trip free positiom and can be removed only by 
manually resetting reset butto� 

The mechanical lockout Fig. 14 is provided by adding lockout bar 
(14-18) to the breaker trip shaf't (14-22 ) in the mounting location provided 
on this shaf't (14-22) .  When an overload has tripped the breaker and the reset 
shaft (14-1) on th� trip device, as described under "series trip flag indication" 
Section V Paragraph c, the mechanical lockout bar (14-18) is held in the tripped 
position by lockout lever (14-9) .  This lever (14-9),  as explained under Section 
VI Paragraph c, is held in the tripped position by toggle spring (14-16) . This 
prevents the breaker trip latch (2-31) from resetting. Since the breaker is . 
mechanically trip free, it cannot be closed by aizy" means until the trip latch 
(2-31) is reset by actuating the reset button (14-6) to reset lockout lever 
(14-9) .  

D.. Undervoltage Trip Device.. The undervoltage trip attachment 
(Fig. 18) provides a means for automatically tripping the breaker when the 
voltage drops below a predetermined value� The device consists essential.l.y of 

- a solenoid with a coil for the specified voltage, a positive displacement 
silicone oil time device (which functions the same as those described under 
Part V - Protective devices) and necessary- Jinkage for tripping the breaker. 
This device is set at the factory to pickup and seal in if line voltage is SO% of normal voltage or above and will drop out if line voltage drops to 

ome value between 30 and 60% of normal line voltage. 

The undervoltage trip device (Fig. 18) is shown in the energized . 
position and functions to trip the breaker in the fol.lo� ma.nner ·- The 
energy produced by coil (18-l) of solenoid assembl3' (18-2) holds armatur.e (l.S-JJ) firmly against its pole head, and this armature through bell crank 
(JB-5) preloads springs (18-3) and (18-4) . When a drop in voltage occurs 
(below a predetermined value) ,  the force exerted on the bell crank .b.Y the 
springs overcomes the magnetic attraction on the armature, causing the ar.m­
ature to leave the pole head and trip the breaker.. The breaker is. tripped 
by hook assembly (18-7) engaging trip pin (18-8) on trip block (18-9) rotating 
this block counterclockwise which acts to trip the breaker as previous13' des­
cribed in Section III - A of the operating mechanisJik. The time del.q device 
(18-6) is fastened to bell crank (18-5) and acts to control the time in W:tch· 
the preloaded springs respond to trip the breaker ; For those app�cations )n · 
which instantaneous undervoltage trip is required� the time qelq, d.evice (J.S-6) 
is omitted. .·. ' ·.: .. . 

BWX-6465 -16-

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



INSPECTION AND ADJUSTMENT 

The undervoltage trip ·device should be inspected prior to being 
put in service to see that all packing traces are removed and that the arm-
ature (18-JJ ) slides freely to the breaker trip position without being energized� 
This device ( w:i. th time delq) leaves the factory set at 2 seconds time delay, 
when the voltage drops to zero, unless otherwise specified. The time delay 
device is adjustable, but not calibrated, between 2. 5 seconds and . 5  seconds� 
This adjustment is obtained by loosening nut (18-10) and positioning time delay 
device (18-6) on bell crank (18-5) as shown in (Fig" 9).  The pickup and drop 
settings can be adjusted by loosening locknut (lS-11) and adjusting the pre­
compression of springs (lS-3) and (lS-4) by turning adjusting nut (18-12). 

!fQI!: After making this adjustment, a check should be made to see 
that the armature still seats firmly on the pole head; otherwise the increased 
exciting current J:Dq cause the coil to overheat& 

Mq 1957 

Allis-Chalmers Mtg. CoD1p8.D1' 
Boston WOrks 
Boston, Mass. 
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1·-MOVAIIL£ ARCING CONTACT. 
2···110VABL£ MAIN CONTACT 
S-·STATIONARY ARCING CONTACT e ARC -N£R 
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5·-SCREW _ . 
&-··STATIONARY .._ CONTACT ILOQC 
7··· 

I·•· SCREW 
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I._ SCREW 

FIG. 2A 
LA- 50A 1600 AM P E R E  B R E A K E R  PA N E L  ASSEM BLY 
JANUARY 1, 1117 7HI40·07B 
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ALLIS-CHALMERS � MAIUFACTURIIIG COMPAIIY 
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ALLIS-CHALMERS � MAN U FACTU R I NG COMPANY 

AUXILIARY SWITCH 
FIG.7 

OCT. 19, 1956 71· 340·136 

CONTACT 

1..-----------·J 

SECONDARY DISCONNECT ASSEMBLY 

FIG .8 
FEB. I I , 1955 71· 340-063 www . 
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CLOSING CAM· · 
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CONNECTING--( 16 
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ALLIS-CHALMERS � MANUFACTU RI NG COMPANY 

PUSH BUTTON - 5 

FI G .  1 0  
TYPICAL L IM IT  SWITCH 

CLOSED POS I T I ON 
FE8.12,1957 71-240- 288 

FIG. I I  
SHUNT T R I P  D E V I C E  

ATTACHM ENT 
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INSTANTANEOUS ARMATLAE PICKI.P SPRN> .¥.......____ 
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TRIP DEVICE 

FIG. 13 
JUNE 6, 1957 7Hi40·083 

·-ARMATlf£ STOP 

[' (,:1 , .. l 
/ I SERIES I I / / @-- COIL I : ! _U_ _ _ __ _ _ � � .i... .. -· 

1 L_,. . ' . � 1-----r l 1 4 . . . _j 
A 

) CORE MO.Jo.ITING I I -- SCREW 

... 

-

Ei 

-

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



BELL ALARM SWITCH--{ I 

� 

FIG. 14 

14 1--ovERCURRENT TRIP DEVICE ASSEMBLY 

15 )--MOUNTING SCREWS 

NOTE : RESET BUTTON FURNISHED WHEN 
FLAG MECHANISM AND BELL ALARM 

ARE REQUIRED. 

I N DICATOR F L AG, MECHANICAL LOCKOUT, BELL ALARM SWITCH 
8 RE SET BUTTON FOR OVERCURRENT TRI P DEVICES 

f£1.11,1t!l5 71- &40-074 
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ALLIS·C HALMERS � MANUFACTURING COM PANY 
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ALLIS-CHALMERS � MANUFACTURING COMPA NY 
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ALL I S-CHALMERS � MANUFACT U RING COMPANY 
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ALLIS·CH ALMERS � MANUFA C T U R I N G  COMPA NY 
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6 )--TIME DELAY DEVICE ( SECTION SHOWN ROTATED 

90° FROM TRUE POSITION 
· fOR CLA R I T Y )  

5 }--BELLCRANK 

F I G. 1 8  
T Y P I CAL U N D E R VO L  TAGE TRIP D EVI C E  
JUNE 3, 1955 7 1- 4 4 0 - 0 3 1  

<' . 
· �  

-

-

-. ' 
� ·· • 

�,  
• 
.. 
.,. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



" , . .  , ; 
www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 




