INSTRUCTIONS
FOR THE INSTALLATION AND OPERATION
: OF
ALLIS-CHALMERS TYPE LA-50
LOW VOLTAGE AIR GIRCUIT BREAKER
AND
AUXILIARY EQUIPMENT

PART I
GENERAL INFORMATION

A. Introduction. The type LA-50 air Gireuit breaker
1s one of a Iine of low voltage air breakers which jmay be used
in metal enclosed switchgear, on open type switchboards, or
separately mounted in individual housings. &he LA-50 breaker
serlies is composed of two ampere classes, the 1200 ampere class
for continuous current ranges of 200 to 1200 ‘amperes, and the
1600 ampere class. The LA-50 air circult breaker has an interr-
upting capacity of 50,000 amperes and a ‘waximum continuous
current rating of 1600 amperes at 600™welts, 60 ¢ycles. For
information on other frequencies, the factory should be. .
consulted. All LA-50 breakers are ompletely assembled, tested,
and calibrated at the factory in a“yertical position and must
be 80 installed to operate properly.% Customers primary conneé¢-
tions should be adequately braced/against the effects of short
circuit currents to preventjoverstressing the breaker terminals.

‘ B, Warrant Allis-Chalmers LA-50 air circuit breakers
are warranted to pe iree of defects in material and workmanship
for a period of one year/fafter delivery to the original purchaser.
‘This warranty is limited"to ,the furnishing of any part which to
our matisfaction has beenyproven defective, Allis=Chalmers will
not 1? zny case assume\responsibility for allied equipment of
any kind.

C, Recoiving and Inspection for Damage, Each LA-50
air circuit breaker and its associated apparatus is carefully
checked, inspected, and gacked at the factory by workman ex-
gerienced in s#he proper handling of electrical equipment.
lmmediately upon receipt of this equipment, carefully remove all
packing traces~and examine parts, checking them against the
gacking list and carefully notinf any damages incurred in transit.

f such\i# disclosed, a damage claim should be filed at once
with the tranaportation company and Allis-Chalmers notified.
Keep instruction books and tags with the breakers.

D, Storage. When breakers are not to be put into
immediate use, they should be carefully wrapped or covered to
provide protection from plaster or concrete dust and other
Ioreign 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

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

| READ INSTRUGTION BOOK BEFORE MAKING ANY CHANGB3 OR
'ADJUSTMENTS ON THE BREAKER.

DO NOT ‘INTERCHANGE PARTS OF TRIP DEVICES = TO DO SO
MAY CHANGE CALIBRATIONS.

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

* CHECK CURRENT RATINGS AND SERTALNUMBERS AGAINST

SINGLE LINE DIAGRAM TO ASSURE THAT BREAKERS ARE
PROPERLY LOCATED IN SWITCHGEAR AT INSTALLATION.
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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 tfhe,closing.

mechanism.

C. Operating Mechanism Check. The operat¥ng mechanism
is properly adjusted and tested at the factory, and ordinarily
there should be no need for readjustment in the fheld. If, for -
some reason, the mechanism fails to latch in the, closed position
check to be certain that all tri€ devices arg heset and not ?
interfering with the trip latch (2-31). Théitrip latch should
be free to return to its latching positioné%, 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, Séctden C). However, before
changing any adjustments be certainsthat the trip latch engage-
ment is sufficient, as outlined /AAnhthe maintenance check 1ist.

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 toaPamts V and VI of the instruction
book for the description(of ‘adjustments and functions of these

devices.

E. Pantographwand Trip Interlock Adjustment. This
applies only to cubiclesmounted breakers of the drawout type.
As a closed breaker s racked into position it should trip
shortly after it passes the "test position™ indicator. At this
point the contrel circuits will be made, but the primary con- .
nections will be“epen, and it will be impossible to close the
breaker untilf it ¢reaches the "operating position" indicator.
Continue raekings/breaker in and close it when the operating
positiondis reached. Closing should not be affected by the
interlo¢k mechanism. Then, as the closed breaker is racked out
towards the fest position, after approximately-5/16 inches
travel the ‘breaker should trip. At this point, disconnect
fingers (1-14) 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 reached. If the mechanism does not function
as(described, refer to the cubicle instruction book for correc-

tiwve, gd justments.,
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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 (13) is released from link (19) and the mecha-
nism is reset by spring (20) to the open position as shown i

Fig. 5.

Fig. 4 shows the mechanism in the trip-free position.
Since latch %5) and levers (6) and (7) are released, center®(D)
is not temporarily held as in.a normal closing operatioen. Thus
when link (13) rotates counterclockwise, spring reaction holds
center (23) fixed and link (14) rotates counterclockwise about
center (23). Thus, although link (13) goes throughyits complete
stroke, link (15) does not move and the breaker comtacts 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 operatorwremains
energized or the manual closing stroke is completed.

B. Contacts. The contact structure for the 1200
ampere class LA-50 is shown in Fig. 24a%, The contact structure
for the 1600 ampere class LA-50 is shown“in Fig. 2b. The
1600 ampere class contact structurelis, the same as the 1200
ampere class contact structure excepthfor the addition of an
extra pair of primary disconnect contacts and additional
conductor material in the contacta structure.

The contacts on the LA450  breaker consist of main
current carrying contacts andjarcing contacts. They are
arranged such that contacti make and break is by means of the
arcing contacts, while the ma8in contacts are not subjected to
arcing. 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”ofwthe 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 produwcedsby the physical configuration of the moving
member. This is best shown schematically as in Fig. 5. The
current pathg,when main contacts only are parted, is from the
arcing contact #(5-3) to pivot point (I), and thence completely
around the, 16op of the main contact to pivot point (F). The
mechandical forces produced by current flowing in such.a path
tend €0 hold the arcing contacts solidly in contact, both in
openingtand 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 awdy from the contact surfaces. This prolongs contact life
asywell as aiding arc interruption.
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When the Y contacts close, the X relay and hydraulic pump motor
are deenergized, but the ) 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 hydraulde
pump motor and the X relay coil are designed for intermittent
duty and must not be permitted to remain energized any longer
than is necessary to close the breaker. The XY relay scheme
accomplishes this automatically. Fig. (6) shows a typicgl
wiring diagram. Although variations may be necessary, opmother
control elements added, to suit a specific application, the
basic XY relay arrangement will usually be ag describedw,

E. Trip Units and Accessory Devices. - Bescrdiption
and function of these jtems are covered in Parts -V and,VI of
the instruction book. :

PART IV o
MAINTENANCE, ADJUSTMENT, AND REPLAGEMENT

A. General. Occasional cheéking\and cleaning 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 in time might “make operation sluggish
and affect the dielectric strength ,of insulating members. Always
refer to the instruction book before/ nemoving parts or changing
adjustments. A recheck of thegfngtallation inspection (Part II)
during maintenance will indicate/ the overall general condition
of the breaker.

B. Periodic Inspeéction. A periodic inspection and
servicing should be included/in” the breaker maintenance routine.
A semi-annual inspection4s usuaily sufficient, however, in
cases where unfavorable atmospheric conditions exist, more
frequent inspections areyrecommended. 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 peadyrand convenient guide to a thorough and
understanding inspection of the breaker. 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 ‘tnsSpection, and serviceman's signature. .

C.4 Maintenance Check List. The following items are
listed for “convenience in maintaining the equipment in the best
possible condition. By periodically checking and maintgining
these items, the breakers will provide the continued satisfactory
service of%which they are capable. =

-
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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.

8, Trif latch roll adjustment. Trip latch™roll on
screw (2-29) should have 1/32" to 1/64" clearance t6 jurip block
(2=34) with the trip block against its stop. Adjustment is
obtained by positioning screw (2-29),

9. Reset button. The reset buttong(li=6¢) is adjusted
to provide 1/16" to 1/8" clearance between reset“lever {14-10)
on the breaker and trip device reset lever ,(l4=l7) with the
reset shaft (li4=1l) on the trip device in the tripped position.

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

11. Limit switch. Withmbreaker in closed and latched
position, the ugger contacts (10-8)010-9) of limit switch (10-3)
should have 1/3 follow-up dAftericontact 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 {9-4).
Energization of the mot©or_(9-8) causes pump (9-14) to move
hydraulic fluid from the reservoir (9-13) through the pump and
connecting table (9=16) tnto cylinder (9-2) under préssurs.
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 spring (9-15) which returns the fluid back through the
connecting tube, Into the reservoir.

Shouldsreadjustment be necessary, the following
procedure should be used. With the breaker in the closed
position,srotate closing handle to take up all free motion in
handle, a,clearance of 1-1716" to 1-3/32" should be maintained
between the end of plunger (9-3) and contact surfacg of closing
cam ram pin (9-9). Remove or add shim (9-5) to maintain this
adjustmént, After this adjustment has béen made, there should
be & minimum of 1/64L" clearance between main closing cam (9-1)
andwclosing 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 wilX
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 disconmpectin
breaker operating link (2-39) and removing four screws. {2-21 s
carefully noting amount of shims (2-22). After reasSembl¥y, pay
particular attention to trip latch adjustments andmain%contact
adjustments to be certain they have not changed. Chleck mecha-
nisms for ease of operation and freedom from binds,

J., Operating Mechanism (Hydraulic)..mTheshydraulic
operating mechanism is exactly the same as th'e manual mechanism,
with the addition of hydraulic cylinder and,aceessories to
accomplish the closing operation. The manualWyclosing means is
retained, as in the manually operated breaker, The operating
mechanism and hydraulic mechanism can be\removed as a unit as
described in Section IV - I, after diSeonnecting the clqgsing
motor and limit switch leads. Shouldd the hydraulic mechanism
be removed from the operating mechamnism,”it must be carefully
readjusted on assembly as outlined4in Section IV - C-12. A
D.C. motor is furnished for use with™a direct current source.
When the breaker is to be operatied from an alternating current
source, an A.C, motor is fursiished. Thus, rectifiers and aging
resistors are not required.,

PART V
PROTECTIVE DEVICES

A. SeriesgOvercurrent Trip Device Assembly Adjustment
and Calibration, , Series overcurrent trip devices used on low
voltage breakers function to trip the breaker whenever the
current through s#£fe breaker exceeds a predetermined value. This
device includes‘a series coil, magnetic circuit with two arm-
atures, and agsealed oil time delay device. This arrangement
is varied ,gomewhat on current ratings above 600 amps. on the
LA-50, and thewlA-75 breakers, in that the trip device coil is
not tied to the lower contact structure, but is linked to an
inductivesseries coil mounted on the fixed bus in the rear of
the breakerd Figure 12 shows the arrangement of the functional
components of this device and Figures 15, 16 give the inverse
time delay characteristics.

The trip elements available in the varivbus categories

of\sSeries trip devices are three in number and calibrated in
theifollowing ranges.
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plunger varies the force applied to the time delay device by
changing the lever arm 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,sele€ted
by rotating knob (12-2) which moves the calibration ‘kabels (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 dnspected prior to
being put in service to see that the pisgkup/calibration and
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
purchase order: Long time delay elementvis set at 100% “pickup
on the intermediate time delay band. Short time delay element
is set at 750% pickup on the interxmediate time delay band.
Instantaneous trip element is set /at, 800% pickup. Selections
other than those already made™o the device do not require
further testing in that thefunit is completely calibrated at
the factory. The current gating of the series coll is stamped
on the breaker Nameplates and Should be checked in applications
involving varied current gFatings.

MALNTENANCE AND REPLACEMENT

The individual“phase series trip device assemblies
are mounted on a ¢ommon base and must be removed from the
breaker for maintenance or replacement as one assembly. To
remove this assembly, detach the assembly mounting bolts (2-27)
and screws (2a=24)wholding the series overcurrent coils (12-73
to the contact sstructure. NOTE: ON THOSE APPLICATIONS ABOVE
600 AMPERE “GOIL.RATING, THE OVERCURRENT COILS ARE LINKED TO
INDUCTIVE SERIES COILS MOUNTED IN THE .REAR OF THE BREAKER, AND:
THESE COIL/LEADS MUST BE DISCONNECTED TO REMOVE THIS ASSEMBLY,
Having removéd the assembly from the breaker each single phase
assembly can then be detached from the common base by the '
removal of four mounting screws (lh4-15) and the reset shaft({lL-1).

. To remove series coil (12-7) which does not require a
single phase disassembly, detach the four mounting screws (12-5)
bolding core assembly (12-8) in place and slide the complete
core 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 the series coil (13-12), it causes a similar
overcurrent in the secondary coil (13-9) due to the transformen
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 previously
restrained by roller (13-7) working against this cam., Upon
being released, the thermal armature rotates on shaft (13-10)

80 aseto close the air gap through which it is eletctromagneti-
cally attracted to the core assembly (13-13). Adzthe’thermal
armature (13-19) closes this gap, it picks up and engages the
trip block (2-34) at trip screw (13-14) and agts %o 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 whdch allows the thermal
armature to be returned to its latched pesition by return spring
(13-18). A short time interval may be required to completely
reset cam (13-5) after trip cycle isdtompleted due to cooling of
bimetallic element,

Because of the inherent léng time delay of this device
it is equipped with an instantangous ‘trip armature (13-21) which
provides high-overload protection, |This instantaneous trip
armature is factory set so ag to trip the breaker whenever there
is an overload of 8 to 12 td4mes 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 c¢onditions 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
be%l‘alarm see Section VI - C under bell alarm.

INSPECTION AND ADJUSTMENT

The thermal magnetic trip device should be inspected
prior to beingput in service in the same manner as the series
trip device towvcheck that the pickup calibration is in accordance
with the application requirements. The thermal trip device
leaves theyfactory with the following standard settings unless
otherwise specified in the purchase order:

Thermal magnetic trip element is set at 100% pickup
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 its
full range, but the instantaneous element would require calibra-
tdon to change its 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. 1. It includes a coil,
magnet, armature and return torsion springs. Energization of
the coil (11-3) causes armature (11-2) to pickup and engage
trip bar (11-4) thereby tripping the breaker. The torsion
springs (11-1) are used primarily to return the armaturéto a
neutral position after the breaker trips. Little or nogmainte-
nance or adjustment is required on this device. Iwo, check, move
the armature to the pickup position and note that the trip bar
has moved the trip latch as explained in Sectiom Il1L' Paragraph A
under operating mechanism.

B, Auxiliary Switch Attachment. ,Theszauxiliary switch
Figure 7 is of the rotary type and is 8turdily constructed.
This switch is mounted on the operating mechanism frame and
functions by direct connection to thegbreaker mechanism, Elec-
trically operated breakers are provided“with 2 "a"™ and 2 "b"
(7-4) contacts in this switch, mounted en“*the left side of the
mechanism. Provisions are availablenfor®the mounting of an
identical switch on the reverse side. W"a" switches are closed
when the breaker contacts are clegsed,"and "b"™ switches closed
when breaker contacts are open., The auxiliary switch contacts
are factory set for "a" and "b! pesition, but may be inter-
changed 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 contactWinspection.

C, Bell AlarmgSwitch Attachment. The bell alarm
switch (14-8] functionsg tfoclose an alarm circuit upon automatic
overcurrent trippinggof the breaker, or by special application
may indicate an oyercurrent condition by sounding an alarm with-
out tripping the breaker. This switch is a single pole double
throw switch mounted “en the outer phase trip device. The bell
alarm switch iSyactuated by lockout lever (14-9) which rotates
with reset shaft l4-1). The rotation of the reset shaft is
described undér "geries trip flag indication" Section V Para-
graph C. The notation of lockout lever (14-9) trips toggle
spring (14+4167)¢which holds this lever in the tripped position
until reésetybutton (14-6) is actuated to reset the reset shaft.
It must be™moted that the bell alarm switch is reset only by
manuallyfactuating the reset button (14-6). Replacement of the
bell alarmfswitch requires only the 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.

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
delayg 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 loosen=
ing nut (18-10) and positioning time delay device (18-6) on

be%l crank (18-5) as shown in %Fig. 9). The pick up and drop
settings can be adjusted by loosening locknut (18-11l) and adjust-
ing the pre-compression of springs (18-3) and (18-4).b§¥ turning
adjusting nut (18-12).

NOTE: After making this adjustment, a chéck,should
be made to see that the armature still seats firmly/on the pole
head, otherwise the increased exciting current may;cduse the
coil to overheat. - v '

Allis-Chalmers Mfg. Company
Boston Works
Boston, Mass.,

June 1955

BWX-6427 -19-



SHUNT TRIP - X"RELAY

(7)-v° RELAY

VIEW SHOWING RELAY MOUNTING
(LEFT HAND VIEW)

~5ex;

Au;(lu..rl::Y--@\‘ /@--(smm:)
swi P AUXILIARY
-l SWITCH

o . / i
RELAY ‘K H ks kerassna?
LT R3¢t i b=y
SWITCH )
s A =
.y‘uuv--@\ <l
: -\

INTERLOCK -~
TRIP BAR

oI

—————

=

B <

- HYDRAULIC CLOSING —“MoToR
DEVICE ~ CYLINDER NAMEPLATE
& PLIRGER

(10)--UNDERVOLTAGE H
TRIP
PROVISION=- RS
FOR PADLOCK

———((9)-~ HYDRAULIC| CLOSING

DEVICE = \MOTOR
@ PUMP. ASSEMBLY

all

|

DIA HOLE PROVIDED

FOR BRKRLIFT

+*

31

INDICATING LIGHTS --(13)
a PUSH BUTTON

Ay

ey
b ne - wa

Q_,-_z-:u

FIG-I

HYDRAULICALLY OPERATED

2-28-55

BREAKER

71-540-024

\- THESE TERMINALS

--ovsncumsnr SECONDARY

NOT FURNISHED ON
BRKRS 1200 AMPS
a BELOW

<= PRIMARY
DISCONNECT

ANVAWO) SNIUNLIVIANVW &> SUIWIVHI-SITIV



P NP B ST

ALLIS-CHALMERS ¢5> MANUFACTURING COMPANY

4

acl
s

®
0
)
&o
Q:)l\.

Free s
iiori |} w 4
.Ml‘k,f\f/@
W12

X

S

33

MANUAL TRIP & RESET BUTTON
PROP LATCH SPRING

PROP LATCH

OPENING SPRING

LATCH PIN

MAIN CLOSING LINK

UFT PIN

YOXE

LOCIONG SCREW

BREAXER PACLOCK ULATCH
MANUAL QLOSNG CAM OVERTRAVEL STOP PN

. MANUAL CLOSING CAM

UNK
CLOSING HANDLE RETURN SPRING

PRRRYBEIED

N
B @

g ot g g g

-
o
N
b g
P
; ]
=i
+
1
'
]
th
1
Nk
i
)
4
A
[ J
-4
i
[
[
ol
I
[
[
[
<A1 .
'
.
v
.
..,‘L-

i _":\T“ i
2N
x/%? f

ed
-

\

CAM FOLLOWER

OPERATIONS COUNTER (WWEN REQUIRED)
UANIAL CLOSING HANOLE

OPEN-QLOSE INDICATOR

OPERATING MECHANISM FRAME
INDIGATOR LINK

SCREW

CONTACT AOJUSTING SHIM

FRONT BARRIER

. PHASE BARRIER

ARC CHUTE

PANEL ASSEMBLY
1200 AMP PANEL SEE FIG 20
2000 AMP PANEL SEE FIG 2b

FIG 2

MANUALLY OPERATED

APRIL 3, 1933

21

E2-3

SCREW

OVERGURRENT TRIP DEVICE )

TRIP LATOH ADJUSTING SCREW & MANUAL TRIP
LATCH ADJUSTING SPRING (ACTUATED BY (D))

3Q TRIP LATCH ADJUSTING SPRING

gEe

TRIP LATEH *
PRIMARY TRIP LEVER
MANUAL TRIP & RESET SPRING

34. TRIP BLOCKX

w

5

g EE HE

MANUAL TRIP BLOCK
SECONDARY TRIP LEVER
MAIN TOGGLE LiNk
ROCIONG LINK

CONTACT OPERATING LEVER
CAM FOLLOWER

BREAKER

T1-540-030



1-~-MOVABLE ARCING CONTACT 13-—~HINGE CONTACT SPRINGS 25---SCREW

2---MOVABLE MAIN CONTACT . 149--- SCREW 26—JUMPER

3--- STATIONARY ARGINGGONTACT & ARC RUNNER 15---HINGE CONTACT BLOCK 27— SERES COIL (COILS 200 TO 600 AMP RATING)
4---FRAME 16---HINGE CONTACT FINGER 28—SERIES COIL{USED WITH.INOUCTIVE SERIES COIL)
5--- SCREW 1 7---RETAINING RING & HINGE PIN 29--INSULATING TUBE

6---SGREW 18---MAIN OPERATING SHAFT 30-—~INSULATING TUBE

7--- STATIONARY MAINCONTACT BLOCK 19---CONTACT OPERATING LEVER 3I—NUT

8---SCREW 20-~ARCING CONTACT SPRING

9---LOWER STUD CONNECTOR 21---ARCING CONTACT INSULATION

10---MAIN CONTACT SPRINGS 22-—SPRING WASHER

1 {---MAIN CONTACT FINGER 23~--RETAINING WASHER

12---SHIELD 24---SCREW

®

© 0O

r b /@
,C‘:'\r- ----------- | Sl Sindd i | St :‘(:'.-"
o ! H H ")
et ; | s /@
o § 4o
'I '&r h - 1{% SECTION A-A
H ] 5 ul [
m O N ")‘:
00 ft.’ri
(R i 4 !
EQ': @it :n' :cOi/. @
o) | 2 .
| tq [
f [} 1y ! M & |
B e l
:r:;’. U A ::L____"E ﬁq'::"/@
| [}
sl e ©
f [ [ l: ! !
5 | ! @
Al B i @
et 13 Y | )
1 T3 lolf £ @ ®

/

TR

OO0

OO

E)_.___-__
{o

(9 @ @

(800 YO 1200 AMPS) o (200 TO6 00 AMPS.)

JUMPED SNRANGEMENT

FIG.2A
1200 AMP BREAKER PANEL ASSEMBLY

APRIL) 13,1955 71-340-036

ANVAWO0) INIINLIVINNVNW @ SYINIVHI-SITIV



>_._.__m.n=>_.3muu Q MANUFACTURING COMPANY

fm/»

-
\— 4

71-540-037

28--SERIBE COIL (USED WITH INDUCTIVE SERIES COIL)

31— SCREW
32--SCREW

33--TuBE
34—8RIDGE

SECTION A-A
2!
20
9
8
32

FI1G.2B
1600 AMPERE BREAKER PANEL ASSEMBLY

2 . 3
4 mmmmm
2 xC 423
§g§iiage o
[
an
3 mmummmmnm
SIS
SO wo
N
|
“ .
! ) H
- $ - = J ( . <
| ‘ [ Y . VO 2
] —Il [ ] g 2
|
L :
_ § 3
I ° a
| T
| nmw = 8
-— 855 8 ,:8
“ mwm z mvm
i 52 3 855
MMY > MWT
| 'FI S N 11
crhdr-- 13548 bcdszsc
ST IILERILIRIIS
S8 Lihibidaadze




7
g
" STATIONARY
— i @ AACIG CONTACT:
e : )-~svavionany
;3 MABI CONYACT

(5

‘—nxto CENTER
O—caac centen
O —caunor

@ ~-FIXED TO MEMBER

3 “TRIP FREE POSITION

(o
{
w
%

\ . o
FIG-3 . FIG-5
CLOSE POSITION SCHEMATIC DIAGRAM OF OPEN POSITION
T YPE "LA" OPERATING MECHANISM
MARCH |, 1955 71-540-025 '

ANVAWO) INIINLIVIANVW G SEIWIVHI-SITIV



ALLIS-CHALMERS ¢5> MANUFACTURING COMPANY

__________________________ S
—— N ————— —4————— l— —————— = I

! cS L.CS 1.08
[ | Ic I_Lc TT
. Sy w
§ T \'rz @ @ i 454
: IEP! % R Y i
é LI )
RN

X3 Tvi d
el | D
e =) [ D~=<€ '\ .

—_———e .
7

TYPICAL WIRING DIAGRAM FOFi
HYDRAULICALLY OPERATED BREAKERS

FIG. 6

SERIES
TRIP COI

3R G

Y

<]

A A/

> INDUGTIVE | ~
SERIES COILS
< |5
| <
S -

800'AMPS & ABOVE

11T
7

71819 20

111

AC.B. -
%”F‘%’ |
\SERIES
TRIP COILS
12
600 AMPS & BELOW

TYPICAL WIRING. DIAGRAM FOR
MANUALLY OPERATED BREAKERS

FIG. 6 A
MARCH 1,1955

71-340-077



ALLIS-CHALMERS & MANUFACTURING COMPANY

"A' CONTACT(2

P comrey N
=il B w

STATIONARY
- "CONTACTS
ROTOR ELEMENT

J
=
[

ot
A4

|

i

L]

ol 1

o| \.
=-]E 4

ol (r——HIR

) N
T 11
1 %
U
AUXILIARYYSWITCH
FIG7
/"\ /‘\ /‘\ ﬂ B CONTACT FINGE
A T O T A R 8 SPRIN
] TERMINAL-@ [
®]  SECONDARY BLOCK-1)
: L.—.-—Jr“\.__;&t:
b ] - - l_ 1 "'f‘:-%"l—]
IE;; : ) l l—:]

SECONDARY DISCONNECT ASSEMBLY
FIG.8



CONNECTING__
TUBE @

- H
L
o S 1 /
K %}
H .

ING CAM OVER

CLOS
L TRAVE
———— —

—
-

L. STOP

(7N ‘
’%’J
A

I

o PR

/@--mop LA'F(!,H PIN

| (3)-CLOSING CAM RAM PIN

RESERVOIR--
®\\\
PUMP~~.\

/G}-wun CLOSING CaM PLUNGER RETURN..

-

i

LSO IIIIIY
4 ££5

(==
—F‘/_,_’—q::——\~/~“
S
L A

4

T )

)

t-\l
H
sl
Sl
3L

By (T

=

T

S -

BREAKER OPEN POSITION

smu-@/

MOUNTING_(Z
SCREWS
/| PLUNGER QUAD RiNG; 1!

'CYLINDER.8& PLUNGER. 2

ASSEMBLY

FIG.9

S

HYDRAULIC OPERATOR

MARCH 3, 1355

ASSEMBLY

71-440-029

2772

0 .MOTOR & PyuP

-PROP LATCH

{ BREAKER CLOSED POSITION

g

ANVAWO) ININALIVIANYW & SHIWIVHI-SITIV



ALLIS-CHALMERS ¢ MANUFACTURING COMPANY

9 JAA" STATIONARY CONTACT

qs)ﬂowxaus CONTACT !
. I )

)
(6 )} MOUNTING SCREWS

4SWITCH MOUNTING
SCREW

5))--INSULATING BARRIER

FIG.10,_

LIMT SWITCH
CLOSED POSITION
FEB. 11,1955 Ti-240-136
/_) (]

TORSION
GOVER—7 |)-sPRING

N 332'*:;':6
Vb

con-3 | ' ))

:‘ %-a ) ))

TRIP BAR l g ;;

Hr—4¢—

\ : : I

= )

L

ARMATURE
EXTENSION'

ARy

(-—\
L

FIG. Il

SHUNT TRIP DEVICE
ATTACHMENT

FEB.24, 1955 71-240-138



LONG TIME DELAY
CALBRATION LABEL

-.CALIBRATION LABEL
LOCKING SCREW

LONG TIME DELAY SHORT TIME DELAY SHORT TIME DELAY_((INSTANTANEQUS
PICKUP SPRING (2% DEVICE \

H A -

7

J A} ) -
@I INST._ARMATURE T
CALIBRATION LABEL ]

84
3 8o
[l

_SHORT TIME DELAY =
| @) RCkuP SPRIG P
- \ ][ K
INST, ARMATURE —
"~ PICKUP SPRING ~ LONG TIME
oELAY pevicE &Y
BOTTOM VIEW BOTTOM VIEW LONG TIME (3 FLAG RELEASE Y(5)
DUAL SELECTIVE TRIP DEVICE DUAL MAGNETIC TRIP DEVICE ARMATURE "
(LONG 8 SHORT TIME ELEMENTS) (LONG TIME 8 INSTANTANEOUS ELEMENTS)
SERIES COIL-
CORE(8) [core MTG
SCRE
ARMATURE STOP-{10) _ ) vﬁ
TRIP SCREW-(9 1/_L.___g ‘
- CHECK VALVE--(i3 '
/ -] S
| \ -4 > 3 T
B ZoXd.lR _...0. |o
METERING ELEMENT—( : lole ¢
\ H '
\ H 1
] ]
TIME DELAY | 7 \Jo}-h . -,;—I :
DEVICE PLUNGER" e A P ;
@ 3o) o o
— lj > Aol P
\ = 7 RER| I
— ADJUSTING KNOB--(2 2
BOTTOM VIEW 25 -
SERIES INSTANTANEOUS TRIP DEVICE LONG TIME 0RMATURE_ > TivE DELAY | (S MTG. SCREWS

FIG. 12
SERIES OVERCURRENT TRIP DEVICE
"LA TYPE BREAKERS -

ANVAWO) ININNLIVINNVW &> SUIWIVHI-SITIV



ALLIS-CHALMERS MANUFACTURING COMPANY

@Q:t%ﬁﬁwcsuﬁj;}:ﬁﬂaumii///ﬁi}tﬂM‘RﬂESTOP
\ Z
- ] u

e S

INSTANTANE!
PICKUP SPRING

L

nﬁnnnnueousAamxnfi4i:r—“""”::_, —
TR | )

/1
L N ©
THERMAL G / /
[:"'e
Y FLAGRE%EASE<:£ I

LOCKING SCREW- AT Qﬁ; > J :j r

// / seres 1|

o alE® e [ (/0 o |

Qi Asssueurqi Lo — ‘

9 2 |
= L
W .
@) f
______ e 1
y fo) (\; ‘. \\:\ !
o :\\\\ \ ‘\\ |‘ \\“\‘\ ;
T H \t\\\ | \\\}\‘ H
Ar ‘\\\\‘I \\\\\ ,
Hls S i
]
\\ ﬁ

A\
\) P N
SECONDARY o\ ARMATUI CORE MOUN
colL “(i) SHAFFiz:) ‘\\\\T::}' rat i

THERMAL MAGNETIC OVERCURRENT
TRI'E gEVlCE
IG. 13



FIG 14

INDICATOR “EL AG, MECHANICAL LOCKOUT, BELL ALARM SWITCH
8 RESET BUTTON FOR OVERCURRENT TRIP DEVICES

ANVAWO0) INI¥NLIVIANVW & SHIWIVHI-SITIV



ALLIS-CHALMERS MANUFACTURING COMPANY

ADJUSTABLE RRRRE ADJUSTABLE
2g8gese CALIBRATED PICKUP

R’
$2 CALIBRATED PICKUP

EER

LLONG TIME DELAY |=
ELEMENT ,

> v e dees

TIME IN SECONDS

d
INSTANTANEOUS [CALIBRATION |: b
<=4 | ADJUSTABLE BETWEEN 5 & 18 |4-{ : 8
, ~—+|  TIME BREAKER RATING - - g
Cl e oo Ir' - B F"',: A BEEES His 1634 0
T TN EETT e e,
— TYPICAL i
"I TIME_ GURRENT CHARACTERISTIC & Y
| DUAL"MAGNETIC TRIP DEVICE dop Ll bl iy
1| LOWER BAND LIMIT DENOTES ¢

S {["RESETTABLE TIME DELAY

= f|' UPPER BAND LIMIT DENOTES
TOTAL BREAKER TRIP TIME

STREE4| AMBIENT TEMPERATURE 23°C

Sl sl oo 10X o e TN O 0 U 03 I st A PEodd Lkt 4
= T T 7 T

® B B8R~

B & REabkio

B

R SRHEA SRS HLH gl A it R RN L SR RN FORRN AN RGN ut
EEIII“I u'uﬂ nl N g BRARSSEIET llmmmnmwmnm
L S RNE NI} M R A L3 It : 1 i MIET 1 -t -

5 470081 2 1 4 s 1 Taw 20 M 4w 05 87090 2 3 4 s s T 000 0 w W uunlf"

BREAKER RATING TIMES SCALE EQUALS CURRENT IN AMPERES

FIG.15

SERIES OVERCURRENT TRIP CALIBRATION CURVES
MARCH 4,1955 71-340-065




ALLIS-CHALMERS ¢> MANUFACTURING COMPANY

1 ADJUSTABLE 2311 ADJUSTABLE
2 2 ¥¥®  CcaAL)BRATED PICKUP 2 I--! CALIBRATED PICKUP
o ia TAEE T s =
208 [— m A ETMBN R S S : T 2 £
ol i - MRS 5 SHMA LI E R : Qi S RNEH ]
300 -t 2% AR f [ BNEE 250 H ] ‘n-l» -:ﬁ H e
- —-{LONG TIME DELAYtt™ Ry o ondsl -
- HE]  ELEMENT BT i ANaE
0 |- it oy g i } ::, 0o
f i’ S =] T £i 5
e P i 3 3 T s 5 H roa
] dhal 1 FL A R LR ) i e oH
& TRITE T Zﬁ; TH
k TR T ER uiiis ) il i n
10 £ u Lot e - 1
» LY A3 n . s
» - 1 ' Ry "
- [ . =
= ¢ &
o
» N
. 1 ' N E
W) [ N ’
|0- 1
1 ] L. | Y
. %51
: ] Heeage
5 T s
g - - :
g 111 T X 1
ES RN K
[ I T b
b3 . . i
=2 . ] P
l | s
\ SRR
A i
.. + 4 +
g N ‘
F} ; " 5 : s
Sl o o S + - - it
“ - TYPICAL W 3
R : TIME{€CURRENT CHARAGTERISTIC
| IDUAL/SELEGCTIVE TRIP DEVIGE |
. | LOWER BAND LIMIT DENOTES
I (' JRESETTABLE TIME DELAY
- 1%3ON SHORT TIME DELAY ELEMENT} -
. 2.0 JRESETTABLE_TIME DELAY COIN-|i1 .
o CIDES WITH TRIP TIME DELAY [ "
J = :
- — -+—]UPPER BAND LIMIT DENOTES # —~ ; 1@
- ‘ —{TOTAL BREAKER TRIP TIME  [] _ i} i
REdda T {AMBIENT TEMP RE_ 230G, kL T . - 4.
- " B AEERER *F3 T i he - +-F - —
g 1t b T ARYINEE ﬁi‘hﬁ”gfff Ehpbeldatt &g b e L 1
" ) L I AT . LR L 3 T31i [HH diakih: IR s 1—‘1’—1{: S W ARG S "
4 MAXIMUM TIME DELA H E# MINIMUM TIME DELAY BAND E
# RS s T A ot Rl B haaibra inHEEs B
-t AT BRI Loy it g W i g 10T A HELE ot
‘".’ 47801 H 3 4 $ 57808 * n @ MM 3 3TN ? L] [ R A I A 1] . J » @ 30 0 TINK

BREAKER RATING TIMES SCALE EQUALS CURRENT IN AMPERES

FIG. 16

SERIES OVERCURRENT TRIP CALIBRATION CURVES

MARCH 4,1955

71-340-066

SANQJ3S NI IWLL



TIME IN SECONDS

ALLIS-CHALMERS <> MANUFACTURING COMPANY

e
googo
o SVZ2Y  ADJUSTABLE
| ' l , LONG TIME DELAY .
i - || i W ‘ — 4 50
= 100
: R . 28 baad
T —t 500
T - TYPICAL TIME-CURRENT | ...
LONELE";‘EEN;’E'-AY T T | CHARACTERISTICS ‘OF SERIES | 3,
o — L TRIP DEVICE ELEMENTS | i
T T | AMBIENT TEMPERATURE 23°C.| i
! l;._.J_i MRS TR 13
T LT
138 "
’ : -
RS (RAURE BN DR 1%
R Y
: .1_.4, ‘.,: . : + : *
% WA Tuie o -
, 5
% INTERMEDIAT ]
N i -+ i "
K t T — : - R 1
; T : T T ; I 13
o ! \S-120% ik TIME OE4°AY BAND ! 1
sk 1 ¥ - ] 3 o {s &
- v T A e i N B I 0
oL R TR 85 4} RN : : b T
L AR 1 | . 8
SIENNE [REAE M \\J~ SHORT TIME DELAY |/ | ! I
SF + A AV N[ NP i ~ A
Ha AT < \-155 ﬂ:‘mmmil_ h ] : H
R B NN e g umnnnig
R e ;;:#wmrtam TE-TIHEObLAY g .
] } " = |
) [ i T ¥ ]’
ADJUSTABLE | Isoo-o%l S 71! S i i O R : T TH
2}l | INSTANTANEOUS | et — A s
ELEMENT b LN i" : : +
e e L Nk Tine o 1 ‘
:%_‘- ! : 1 iy T -
N - t i i -1 .
e f— ! i !
ng ; HINNE!
s L :
N - — b : U T U 1
P ‘ 1 4,.45,: '. i,'
40 :F}J iy aa . . PR SR . . ‘N*Jr:] rh‘;l:v'“’;i;"’
" , e e o e e e a R T A R PRI RN 0o 0 'h{ st :
'.l A e B I | 2 3 4 s 87 0000 n » 49 uunung § § § § §s§§§ ! ! ! ! !!!xg

BREAKER RATING TIMES SCALE EQUALS CURRENT IN AMPERES

FIG.I6A

TIME CURRENT CURVES OF SERIES TRIP ELEMENT
JUNE 7,1955 71-340-082



TIME IN MINUTES

ALLIS-CHALMERS MANUFACTURING COMPANY

40
30
‘ 1 AMBIENT TEMPERATURE 25°C
20
slg 11
8.0 1A
7.0 A
8.0 v
4.0 A INSTANTANEOUS TRIP
SET AT 800% TO 1200%
\ \ NORMAL RATING .UNLESS
3.0 \ OTHERWISE SPECIFIED
R AN
20l 11\ \\\
\\ ATAY
NN

Lo N CALIBRATION

9

: \\‘ S — 120% SETTING

p ~ —100% SETTING

. ‘\

6 ~{{—

5 = B80%SETTING

4

3

25 '

80 100 200 300 400 600 800 1000

PERCENT NORMAL RATING

FIG. I7A

TYPICAL TIME CURRENT GURVE
THERMAL TRIP DEVIGE

NOV. 4, 1955 71-240-179



12 )--ADJUSTING NUT

7 6 )--TIME DELAY DEVICE (SECTION SHOWN ROTATED
LOCKNUT-~( }1 Z 90° FROM TRUE POSITION
\ - FOR GLARITY)
7
SPRING--{ 3 X
SPRING--( 4 -BELLGCRANK
'
I MAX. ' MIN
TIME |_ TIM
PN ®
s 1! ‘
)7
10 }-NUT

-me HOOK Asseueivﬁ
H)
> *@F: HY --TRIP BLOCK
Lx_AI

— @--TRIP PIN

Rus

I

d-SOLENOID ASSEMBLX

FIG. 18
TYPICAL UNDERVOLTACE TRIP DEVICE

JUNE 3,1955 71-440-03!

ANVAWO0) ONI¥NLIVINNVW @ SYIWIVHI-SITTV



ING CAM OVER

@ _CLOS
TRAVEL STOP

Z

7
1

CONNECTING__
TUBE @

|
(S

TGH PIN

CAM RAM PIN
<IN

RESERVOIR--

PUMP--‘

ING CAM PLLI(;%I;'I;%TURN,_

N

I\
3

/

BREAKER OPEN POSITION

MOUNTING
SCREWS 4
/I PLUNGER quaD RinG--(Il

CYLINDER 8 PLUNGER_

ASSEMB!

_{/

=
37
[/

i’ :/ Lk

LY

FIG. 9

ARy
}
@%ﬂ%

HYDRAULIC OPERATOR

ASSEMBLY

MARCH 3,1955

71-440-029

i/ﬁ

0 _MOTOR & PUMP
ASSEMBLY

/
€ ’ J { /I
M /A
i ihd
I

-PROP LATCH

BREAKER CLOSED POSITION

ANVdWO) INI¥NLIVINNVW G> SHAWIVHI-SITIV






seLL aLame swiTcH-(3 \

.

- FIG 14
INDICATOR FLAG, MECHANICAL LOCKOUT, BELL ALARM SWITCH
& RESETYBUTTON FOR OVERCURRENT TRIP DEVICES

ANVAWO0) ININNLIVINNVW G SUIWIVHD-SITIV






ALLIS-CHALMERS <> MANUFACTURING COMPANY

%Jusrmscasw CKET ~ARMATURE STOP
—
e oy e+ T S ] ] [
WSTANTANEOUS ARMATURE-GD—" | q: —
"EEO ||
/]
_ | i B
%R'NG ] —d I
-
LOCKNG scnsw»@! FED é@ msﬁﬂ%“%! /r } M
| /’ / 'SEcgEs | |
Tmﬂm > AssmaLYQi ! L//@} __% \
,)@‘
]
14
\
d
I

THERMAL MAGNETIC OVERCURRENT
TRI’F__’ gE\é'ICE
IG. |






ALLIS-CHALMERS <5 MANUFACTURING COMPANY

TIMF. IN SE.CONDS

ey mie—

-

o w o vees

2 R RRR TABLE 2 Lyed ADJUSTABLE
s % 832 (o \BRATED PICKUP ‘ 3 Tg!'-' CALIBRATED PICKUP
;13 ey e oy
- ..l. H - k3 T Laed
+ :f "df’.. ; i - 1—* ’-'>l‘ 1T e 3 5 T
1 - N (]
TR P rh i e e (oSt CHE TR RS iR
‘ﬁ"LonsnMEDELAY..-..* AN T o S i g P
IETE] ELEME ‘ iz s
+F oL iR -
s 3 B 1
3 : g
:vi‘i' i : H
A ¥ —++ a o 100
”»
h Te
L]
- "
“
»
»
i g
! m
=
@
8
4
g
N TERE
A A AN
— : TYPICAL g
: JTIME*CURRENT CHARAGTERISTIC [l
L-f..JDUAL SELECTIVE TRIP DEVICE [
3,781 OWER BAND LIMIT DENOTES |t
“Ht'|RESETTABLE TIME DELAY BE
~-=- 1 “JON SHORT TIME DELAY ELEME NT}
- - £-IRESETTABLE TIME DELAY COIN-fi}
1 CIDES WITH TRIP TIME DELAY [
—{UPPER BAND LIMIT DENOTES
—4TOTAL BREAKER TRIP TIME [ "
JAMBIENT TEMP . o
RS X . FEPPR 28T ‘:.: -.: 3 AT 43 ™
MUMF: #E’ DELAY BAND MIN MUM TIME DE AY BAN
b o sk swes i e o , K3l § TH -
: gttt ot i i :
47001 H ‘3‘ 4 3 S TN n ¥ W eMNN S BTAN 2 3 ”

BREAKER RATING TIMES SCALE EQUALS CURRENT IN AMPERES

FIG. 16

SERIES OVERCURRENT TRIP CALIBRATION CURVES
MARCH 4,1955 71-340-066"






"y

TIME IN SECONDS

R’ R AR ADJUSTABLE RAR ADJUSTABLE

g2 8883 CALIBRATED PICKUP g8 z’é’g’ CALIBRATED PICKUP
000
00
00 =3 ! AR ;
700 ] H g
o =:| LONG TIME DELAY

ELEMENT 3l 2

400 ]
20 £ i

INSTANTANEOUS| CALIBRATION
ADJUSTABLE BETWEEN 5 & I8
TIME'BREAKER RATING

TR
TYPICAL

" —[| ZIME GURRENT CHARACTERISTIC
—}| (DUAL(MAGNETIC TRIP DEVICE

1| LOWER BAND LIMIT DENOTES
T'RESETTABLE TIME DELAY

UPPER BAND LIMIT DENOTES
TOTAL BREAKER TRIP TIME
AMBIENT TEMPERATURE 23°C

b
i

SANOJ3S Nt IWIL

a2 e Neie

1
T

T8 U8 R £ It iR BAATS 988 1k, 16

ol
d

E 2 2aagy~

T
MINIMUM TIME DELAY BAND

(o1

"B MAXIMUM TIME DELAY BAND g

0
e Ot

3 Oll1ll|0 20 30 “u-“.f-"

ol i o s J
5 87801 ] 3 ¢ s 0 T0000 O RERE

BREAKER RATING TIMES SCALE EQUALS CURRENT IN AMPERES

FIG.1S

SERIES OVERCURRENT TRIP CALIBRATION CURVES
MARCH 4,1955 71-340-065






12 )--ADJUSTING ,NUT
' 6 )--TIME DELAY DEVICE (SECTION SHOWN ROTATED

LOCKNUT--{ 11 : v 90°FROM TRUE POSITION
\ ! FOR CLARITY)
SPRING-{ 3
SPRING--{ 4

~BELLCRANK

-LINK HOOK ASSEMBLY-

NI <X> ‘
| 1] \ s "
@fsowwom ASSEMBLY. \ ] X

ARMATURE--

FIG. 18
TYPIGAL UNDERVOLTAGE TRIP DEVICE

JUNE 3,1955 71-440-031

7

9 )-TRIP BLOCK

8 )-TRIP PIN

ANVdWO0) INIRINLIVINNVNW @ SYIWIVHI-SITTV






ALLIS-CHALMERS MANUFACTURING COMPANY

CSP'-'AA" STATIONARY CONTACT
X @MOVABLE CONTACT !
e\ S
cam-(1) " ‘ -MOLNTING SCREWS
—H colf
cam FoLLower-(2) @i;“i,ﬁﬁ_ { 4), SWITCH MOUNTING
1
PLUNGER-{10) S 5):-INSULATING BARRIER
sHm-(7 !
_LIMIT
SWITGH i N
LIMIT SWITCH
CLOSED POSITION
FEB. 11,1955 715240-136
Al
covER—7 I)-LORSION ))
" (=) .MOUNTING
ARMATURE-2 k/@} BRA(.‘.I((ET
coi-3 J ))
ARMATURE B 1))
EXTENSION i
9 ]
TRIP BAR-@\ | € ) )
® T
...
ey LA
ey ( |

FEB.24, 1955

N

FIG. I

SHUNT TRIP DEVICE

ATTACHMENT

71-240-138






-.CALIBRATION LABEL

' @ LOCKING SGREW
A FA 3

LONG TIME DELAY =~  LONG TIME DELAY SHORT TIME DELAY SHORT TIME DELAY @® INSTANTANEOUS
CALBRATION LABEL PICKUP SPRING ‘% DEVICE -9 ARMATURE ARMATURE
yd

L
INST. ARMATURE | | / % o
CALIBRATION LABEL {2 I
_SHORT TIME DELAY —1
= PICKUP SPRING
)\ INST. ARMATURE ( k \‘ == 01
. | S— J
= PICKUP SPRING (&3 LONG TIME(14
DEL AY DEVICE
BOTTOM VIEW BOTTOM VIEW LONG TIVE_(15) FLAG RELEASE ({g)
DUAL SELECTIVE TRIP DEVICE DUAL MAGNETIC TRIPDEVICE ARMATURE SHAFT
(LONG & SHORT TIME ELEMENTS) (LONG TIME & INSTANTANEOUS ELEMENTS) .
SERIES COIL-{T).
CORE ["corE MTG.
SCREWS
ARMATURE  STOP-{10) , M

BOTTOM VIEW
SERIES INSTANTANEOUS TRIP DEVICE
(ADWSTABLE 100-200% PICKUP)

ol

CHECK VALVE--

METERING ELEMENT—(12)

TIME DELAY
DEVICE PLUNGER"

RS

oy
[ X}

ADJUSTING KNOB--(2)

TIME DELAY

LONG TIME SRMATLRE_(3y~  TIME DELAY

CALIBRATION LABEL

FIG. 12
SERES QVERCURRENT TRIP DEVICE
LA" TYPE BREAKERS -

f
‘
H

Qe Q

ANVAWO) ININNLIVINNVW @ SYIWIVHI-SITIV






TIME IN SECONDS

ALLIS-CHALMERS MANUFACTURING COMPANY

2 S8
38898 ,pyusmasLe
LONG TIME DELAY
Iﬂll.’ . .7 JI l'l J H . 3 4 S 8 T8N0 20 0 40 %0 |o10uu§ § § g g § Egsg ! i g ! igggg‘m
= ZBEE QLSRN R i e B L B L et
- L ' 2 p
- —=| TYPICAL TIME-CURRENT/ | .
I LONG TIME DELAY | -1~ | CHARAGTERISTICS OF SERIES | =,
ELEMENT T I TRIP DEVICE ELEMENTS |

- : - | AMBIENT TEMPERATURE 23°C | =H{m

r".zf‘i!-;gﬁj{»i s WEE T I 1S
R EE oL L

8 s ssaszg

"
'
[
7

c".

S;i' T E

4 ..\\ ; . m

i g 1 . i i . - e z

N N\ S 62 A V0 e O O 1 T A IO AW O 5 A

' 1 i ld | ; NS Ll H g

2 t } <}

3 2

H =] L

[

b
-

b

2 2akk.

e

1 \ "\ N ELEMENT T T

SR\ L
| \\ | ['sHORT. TIME DELAY | | T[] [-]

_,...
bk
t

s b e vee~-

ADJUSTABLE
INSTANTANEOUS
ELEMENT

ot Tinte el ‘ganol | 11] ] )|

T t T 1 09
1 . o
'L + = —+ i = a”
t X % foad
— , e - I
Ty T : 3 B
T FENE
: te A - 2 =
. 43
; . b -
L + - ]
1' A =i
: I It — -7 e by i s
b Y U W i ! B S Ry D A Fhai 1111 i iy i i
L T AR AP AN  BREsRATrTIN Rt i
it i i R £ R 1512 i I % . O W 40 VL 5 £ S 11 T % %y MR R0 1
s 5 T041 2 3 4 S 8 T080 0 » 40 50“70"”?— § § § ! ! !ggg l ! s ! i!i!‘
t 4

BREAKER RATING TIMES SCALE EQUALS CURRENT IN AMPERES

FIG.IGA

TIME CURRENT CURVES OF SERIES TRIP ELEMENT
JUNE 7,1955 71-340-082






TIME IN MINUTES

ALLIS-CHALMERS <> MANUFACTURING COMPANY

40

30

—{ AMBIENT rEMPERATUR; 25°C

20

10 |
9.0 t
8.0 b
7.0 \ \
8.0 : H
5.0 \
4.0 \ INSTANTANEOUS TRIP

\ SET AT 800% TO 1200%
‘ L NORMAL RATING .UNLESS
3.0 \ \ OTHERWISE SPECIFIED
\
2.0 \ \\‘\
& \\\\
\ \\

Lo \t\ CALIBRATION

9 —1209% SETTING

8 \ j’--&

- PN ™t~ —1009% SETTING

. Ty .

6 PN

5 ‘ — 80%SETTING

4

3

2560 160 200 300 400 600 800 1000

PERCENT NORMAL RATING

FIG. I7TA

TYPICAL TIME GURRENT GURVE
THERMAL TRIP DEVIGE

NOV. 4, 1955 71-240-179






‘l-"‘ M R
- @
: ¢
1

A |
tiie Installation, Care and Operation
of Circuit Breakers and Accessories

TYPE,IA-50A
AIR CIRCUIT BREAKER
BOOK BWX-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 equipment., i

Should additional information be desired
the Allis-Chalmers Mfg. Company.
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LA-50A AIR CIRCUIT BREAKER

WITH LIFTING DEVICE

The LA-SOA 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.
Illustration 184666
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CAUTIONS TO BE OBSERVED
IN THE INSTALLATION AND OFERATION
OF THE LA-50A AIR CIRCUIT BREAKER

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

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

DO NOT INTERCHANGE PARTS OF TRIP DEVICES - TO DO SO
MAY CHANGE CALIBRATIONS.

ALWAYS OPERATE MANUAL CLOSING HANDLE QUICKLY AND
DECISIVELY - TO HESITATE IN MID-STROKE MAY ‘CAUSE

UNDUE BURNING OF CONTACTS.

CHECK CUBRENT RATINGS AND SERIAL NUMEERS AGAINST.
SINGLE LINE DIAGRAM TO ASSURE THAT EREAKERS,ARE
PROPERLY LOCATED IN SWITCHGEAR AT INSTALLATION.

CHECK THE ALIGNMENT OF THE SECQNDARY/DISCOMNECT
FINGERS TO INSURE AGAINST MISALIGNMENT DUE TO
POSSIBLE DISTORTION OF FINGER ‘DURING smnm
AND HANDLING.
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INSTRUCTIONS
FOR THE INSTALLATION AND OPERATION
OF
ALLIS-CHAIMERS TYPE LA-50A
LOW VOLTAGE AIR CIRCUIT EREAKER
AUXILIARY EQUIPMENT

PART I
GENERAL INFORMATION

A. Introduction. The type LA-50A air circuit breaker is one of
a line of low voltage air breakers which may be ugédhin*metal enclosed
switchgear, on open type switchboards, or separately mounted in individual
housings. The LA-50A breaker has a continuous‘curremt range of 200 to 1600
amperes with an interrupting capacity of 503000 ‘amperes and a maximum continuous
current rating of 1600 amperes at 600 volts,%w60“eycles. For informatiom on
other frequencies, the factory should be consulted. All LA-50A breakers are
completely assembled, tested, and calibrated ‘at the factory in a vertical
position and must be so installed to operate properly. Customers primary
connections should be adequately braced against the effects of short circuit
currents to prevent overstressingthe breaker terminals,

B, Warranty. Allis-Chalfmers 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 thesoriginal purchaser. This warranty is limited
to the furnishing of any parti{which to our satisfaction has been proven
defective. Allis-Chalmers wdll.not in any case assume responsibility for
allied equipment of any,kind.

C, Receiving andWInspection for Damage, Each LA-50A air circuit
breaker and its associated, apparatus is carefully checked, inspected, and

packed at the factory by, workman experienced in the proper handling of elect-
rical equipment. Immediately upon receipt of this equipment, carefully remove
all packing traces, andsexamine parts, checking them against the packing list
and carefully noting any damages incurred in transit. If such is disclosed,

a damage claim, should be filed at once with the tramsportation company and
Allis-Chalsiers notified. Keep instruction books and tags with the breaker.

Storage, When breakers are not to be put into imediate use,
they should be carefully wrapped or covered to provide protection from pla.ster
or concrete dust and other foreign matter. Abrasive dust in the breaker can
cause excessive friction and rapid wear. Breakers should not be exposed to .
the action of corrosive gases and moisture, In areas of high humidity or .
temperature fluctuations, space heaters or the equiva.lent should be provided.
Circuit breakers should be handled carefully at all times._ -Shock or -jars in -
rough handling can cause serious damage. R :
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PART 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 necessary when installing. However, a careful gheck 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, fnstalled in
a clean, dry, 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 allowzsufficient clearance
to insulating barrier above the breaker to prevent damage from arcing.

Inspectiom, 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 installing breaker, make
certain it is in the open position and that, all. packing traces have been
removed., After breaker is in position, closeyit manually to check proper
functioning of the mechanism and contacts. “(CAUTION: MAKE SURE CIRCUIT
IS NOT ENERGIZED), Breaker should operate smoothly with increasing re-
sistance until fully closed and latchéds, During the closing operation,
observe that the contacts move freely without interference or rubbing between
movable arcing comtacts (2a-1l) afid parts’of the arc chute (2-25). Continue
to close and observe that the dre contacts (2a-1) and (2a=3) touch before
the main contacts (2a=2) and (Za-llm§ Observe that when main contacts touch
that there is a positive wiping aection which will produce a clearance at the
bottom of the contacts.

NOTE: ~ Refer to Part IV, Paragraph C, Maintenance Check List, for
values of adjustments and ‘settings.

Check to be sure that springs are not solidly compressed. Ar
contact springs (2a-22) and main contact finger springs (2a-10) and (2a~13
in particular should have overtravel to insnre against hard closing and over-
stressing of the breaker parts.

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 fromt 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. Opening springs (2-4) assist in rapid’ opqning ’
of the contacts and actuate the resetting of the closing mechanim. S

C, Operating Mechanism Check, The operating mechanism is properl;r
adjusted and tested at the factory, and ordinarily there should be no need for-
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readjustment in the field. 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 méchanism
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, fuldy reset,

If the breaker is still unstable, the trip latch reset spring%(2<£30) may be
adjusted to increase its reaction against the latch (refergtonMaintance Check
List, Part IV, Section C). However, before changing any adjustments be certain
that the trip latch engagement 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 breakersin service to be certain
that adjustments are proper and parts are not, damageds Refer to Parts V and
VI of the instruction book for the description‘ef adjustments and functions of

these devices,

E, Pantograph and Trip Interléck Adjustment, This applies only

to cubicle mounted breakers of the drawout 4ype. As a closed breaker is
racked into position it should trip shortly after it passes the "test position®
indicator. At this point the control€ircuits will be made, but the primary
connections 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 breaker is racked out
towards the test position, after ‘approximately 5/16 inches travel the breaker
should trip. At this point, /disecnnect fingers (1-14) will still be in full
contact with the stationary stud, and it will be impossible to close the breaker
again until the test position 48 reached, If the mechanism does not function
as described, refer to the“cubicle instruction book for corrective adjustments.

erglz the Breaker, After completion of the installation
inspection, the breaker is ready 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 type breaker may be
racked into position in the cubicle and the stationary type may be mounted
in its permanentdocation. Once the breaker is energized it should not be
toucgrd,dexcept for operating, since most of the component parts are also
energized,

PART III

DESCRIPTION AND FUNCTION OF PARTS

erating Mec sm, Refer to Figs, 3,4,5. The operating
mechanism tranemits power from the fiydraulic operator or the manual closing
lever<to the contact structure to close the breaker, . It is a trip free -
mechanism; that is, the breaker contacts are free to open at any time if ,
required, regardless of the position of the mechanism or the force being applied
to'it. The manual and hydraulic operators are exactly the same, differing
only by the addition of a hydraulic operating assembly and accessories.

BWX~6L465 -3-






Fig, 5 shows the breaker in the open position. Closing force is
applied either by rotation of cam (12) through action of manual closinghlever
(10) or by action of hydraulic plunger (8). In either case, link (13) is
rotated counterclockwise about fixed center (E) by action of 1ift pin (9).

The cam face on link (13) acts against cam roll (22), moving it _to the right,
and thus rotating link (14) clockwise about temporarily fixed center (D).

This action moves link (15) to the right, thus closing breaker Contacts 23)

and (4) by a clockwise rotation about fixed center (F): When the full closed
position is reached, link (19), which is spring biased, mofes ‘counterclockwise
about temporarily fixed center (D) and props link (13) in the operated position
on pin (26) to maintain the breaker closed as shown in Figi 3., The hydraulic
plunger (or manual closing lever) may now return to the ‘neutral position.

ng of the breaker contacts is accomplighed by the releasing of
trip latch (5). Refer to Fig., 3. Trip latch (5)/is,rotated clockwise about
center (&) by action of various trip devices or the manual trip button. Trip
levers (6) and (7) which are biased latches, areythus releiased and permitted
to rotate clockwise about centers (B) and (C) respectively. Temporarily fixed
center (D) is now released and free to mave'to the right, permitting the force
of the stationary main contact springs, s 8, (21), and aprings (20) to move
link (14) counterclockwise about cam roll (22)as a cemter., Thus link (15)
will move to the left and open the breaker,contacts (3) and (4). When the

. mechanism reaches the open position, 1ink.(13) is released from link (19) and’

the mechanism 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
(5) and levers (6) and (7) are released, center (D) is not temporarily held
as in a normal closing operation, but (K) now becomes the temporary ceater.
Thus when link (13) rotates counterclockwise, spring reaction holds center- (K)
fixed and link (1;) rotatesscounterclockwise about this center. Therefore,
although link (13) goes, through its complete stroke, link (15) does not move
and the breaker contacts‘willsnot 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 emergized or the man
closing stroke is completed. ‘

B, __Contactss The contact structure on the LA-50A breaker consists
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 arcing, Arcing contact surfaces are clad with
a silver(tungsten arcing alloy which greatly reduces mechanical wear and ars
erosion, The positive wiping action of the arcing contacts, as well as the
properties of''the contact material, prevents welding and sticking whem intere
rupting 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
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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 there-
by prevent premature or uncontrolled contact parting or bounce. Both the
stationary and the movable arcing contacts have arc runners whichr lead the

arc away from the contact surfaces, 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 maintained smooth and clean and free from pitting or hammering.

When the main contacts make, the first point of contact s at the lower end

of contact finger (2a-11). Further motion causes thisycontact finger to rotate
in its socket, causing the contact point to move ip/towards the "knee® of the
eontact, and separating the initial contact péint.

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

C. Method of Arc Interruption,/ When the breaker is called upon
to interrupt a current, the main contacts (2a'-11g and (2&-2; separate, trans-

ferring the current to the arcing dontacts (2a~l) and (2a~3) without arcing.
The "blow=-on® effect previously described holds the arcing contacts solidly

in contact until the desired parting time, When the arcing contacts part an
arc is drawn between the silver tungsten contact surfaces. Due to the inherent
magnetic and thermal effects of the arc, it will rapidly move upwards along the
arc runners and into the arc chute (2-25) where it is extinguished, Each as=
sembly consists of a double arcing contact group, each group working in a
separate chamber in the'arc chute, This permits two parallel arcs to be drawm
on each phase of the ‘breaker, thereby reducing the current density of each arc
and making it easief to extinguish the arcs. The chambers in the are chute

are 80 vented into ‘each other as to provide a uniform dielestric condition in
order for the arc™to divide into the two parallel paths, In addition to easing
arc interruption,/the double contact arrangement aids in prolonging arcing
contact longevitys

D{ Relays, Relays are used on hydraulically operated breakers to
control the'glosing power to the operating mechanism and to permit remote or
automatic operation of the circuit breaker. Two relays are used., The X relay
(1=4) is energized by the control switch, or other means, to connect the
hydraulic ‘pump motor to the control power source. A seal :in contact prevents
partial operation and insures that a closing operation will .be carried to com-
pletion even though the control switch may be opened quickly. The Y relay
(1=7) acts as a cut-off relay to deenergize the X relay at the proper time,
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It is energized by the "aa" switch and seals in through the X seal in ¢ontact
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 relay and hydraulic, pump motor
are deenergized, but the Y relay will remain energized as long as the control
switch is held closed. This prevents "pumping" or repeated attempts to close.
The control switch must 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 any longer than is necessary
to close the breaker, The XY relay 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 XY relay

arrangement will usually be as described.

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

PART IV
'MAINTENANCE, ADJUSTMENT, ANDWREPLACEMENT

A, General. Occasional checking and cleaning of the breaker will
promote long and troublefree service. 0Oiling and greasing should be done with
care because excess oil and grease tend to,collect dirt which in time might
make operation sluggish and affectsthe dielectric strength of insulating members.
Always refer to the instruction book before removing parts or changing adjustments.
A recheck of the installation inspeétion (Part II) during maintenance will in-
dicate the overall general conditiontef the breaker. ,

B, Peﬁggggg Inspection.” A periodic inspection and servicing should
be included in the breaker maintemance routine. A semi-annual inspection is
usually sufficient, howsver, in cases where unfavorable atmospheric conditions
exist, more frequent inspections are recommended. In any case, the total
number of breaker operationsvbetween servicing should not exseed 500 for the
LA=50A breaker. The maintenance check list (Section C) will provide a ready
and convenient guidesto ‘asthorough and understanding inspection of the breaker,
Servicing will be facilitated if a tag 1s attached to each unit listing date,
operation counter.reading, date of next inspection, counter reading at next
inspection, and (serviceman's signature. ’ ' :

g;__M;;nggg;ggg_ggggnggggi The following items are listed for
convenience in maintaining the equipment in the best possible condition. By
periodically, chécking and maintaining these items, the breakers will provide
the continued ‘satisfactory service of which they are capable.

Y, Cleaning. Remove all dust, dirt and foreign material. Wipe off
excess oil and grease. Wipe down insulation. Clean cam faces, latch rolls
and latch faces, Make certain that dirt or oxidized grease 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 contacts 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-1l) and (2a-3) Just
touching, a 1/8" dia. rod cannot be passed between stationary contact fingers
(2a=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 canmot\be satisfactorily removed.

5, Contact Adjustment. Arcing contacts™(2a=l) (2a=3) do not require
adjustment., Main contacts (2a=11) (2a=-2) are,factory‘adjusted and should not
require field ad justment unless parts have been'disassembled. AdJjustment is
obtained by use of shims (2-22) between the operator frame (2-19) and the breaker
frame (2-26), Main contacts are in proper adjustment when there is a clearance
of 1/32" to 3/32" between the bottom of thé stationary main contact (2a=1l),
and the face of the movable main contact ((2a=2), with the breaker full closed.
A1l contact fingers (2a-11) should be in eontact at the "knee® of the contact
and open at the bottom. Be certain that'there is aftertravel in springs (2a-10)
with the breaker full closed.

6. Arcing contact hingetension. Spring washers (2a=26) should
be compressed to give a pull of%3-1/2 lbs., to 4~1/2 lbs., with arcing contact
Just out of contact and arcingscontact spring (2a-20) removed. Mesasurement
can be made by attaching spring scale just below contact surface and the pull
applied approximately perpendiculiar to contact surface. Adjustment is made
by positioning nut (2a-28) on 8crew (2a-24). :

7. Trip latch adjustment. Trip latch (2-31) should have a tripping
force of 2 to 3-1/2 ‘oz, as measured at right angles to a 3/4" radius (pulling
in line with the centerline of screw (2-29) will fulfill this condition). Force
may be changed by positioning slotted end of spring (2-30) = clockwise to decrease
tripping force, and“counterclockwise to increase the tripping force.

Trip létch (2-31) engagement on secondary trip lever (2-36) roll
should be/1/8" %o 5/32", Measurement is from the leading edge of trip latch
face to the dine of contact on the latch face. Adjustment is obtained by the
positioning offa fixed stop in the mechanism frame. R B

8. Trip latch roll adjustment. Trip latch roll on screw (2-29)
should have 1/32" clearance, (adjusted to the nearest tura) to trip block =
(2-34) with the trip block against its stop, Adjustment is obtained by position-
ingwacrew (2-29). f R '
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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 counter.

10. Limit Switch. This switch is adjusted by turmingsthe adjusting
screw (10-3) so that the "bb" contacts of the limit switch (10=2)"open just

prior to the breaker latch position.

11. Hydraulic operator assemiily. The hydraulie,operator assembly
" (Fig. 9) is mounted on the operating mechanism frame (2-19)%and held in position
by mounting screws (9-4). Energization of the motons(9-8) causes pump (9-14)
to move hydraulic fluid from the reservoir (9-13) through the pump and con-
necting tube (9-16) imto cylinder (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 sthe plunger compresses
plunger return springs (9-15) which returns the fluid back through the con-

necting tube into the reservoir.

Should readjustment be necessary;,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 11/16" should be
maintained between the end of plunger ($-3) and contact surface of closing
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 minimm of 1/16"
clearance between main closing@ycamy(9-1) and closing cam overtravel stop
(9=10) (Fig, 9 dimension "A"). With the breaker in the open position there
should be a minimum of 1/32"/cléarance between plunger (9-3) and closing cam
ram pin (9-9) (Fig. 9 dimension MB"). The reservoir oil level should be
maintained at approximately 3/4" below lip of the reservoir, use only Esso
Co. Univis J=58 oil in hydraulic systema :

NOTE: DOWNOTWFILL RESERVOIR UP COMPLETELY.

D, Movable Arcing Contact, The movable arcing contacts (2a-1) may
be replaced, after\removing arc chutes (2-25) by removing hardware and spring
washers (2a-26)"ab the hinge joint of the arcing contact. In reassembling, make
certain that, the’hinge tension is correct as outlined in Section IV-C-6.

Ef Stationary Arcing Contact. The stationary arcing contact (2a-3)
may be replaced, after removal of arc chutes, merely by removal of screw (2a-5).
Replacementids obvious and no adjustment is required. - P S

F, Movable Main Comtact, The movable main contacts-(2a=2) may be -
replaced, after removing arc chutes, as follows, Loosen screws: (2-46) which
hold\bearing plate (2-45). The bearing plate on both ends of -shaft (2a-20)
mist“be loosened. Remove screws (2a-17) which hold cap :.(2a-19) on shaft.
Slide cap off shaft and rotate movable main contact by hinge contact fingers
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(2a-16). Since the hinge 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 phase., 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 @pwith stationary
main contact block before tightening up the caps. '

G, Stationary Main Contacts. To remove the lower/hinge contact
block (2a-14) first remove movable contact assembly (2a-2) asoutlined in
Part IV-F, then screws (2a-8). To remove upper main contaet block (2a-6),
first remove movable main contact (2a-2) as outlined in“Rart IV-F, then
screws (2-8), permitting the contact block (22-6) 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-11) afidn(2a-16). Remove fingers
under a cloth or other shield to prevent sprimgs“from flying free. A screw
driver may be used to work springs and fingers,to the ends of the block for
removal., Be careful not to raise nicks oppburrs or otherwise damage contact
fingers. Note that spring (2a-13) consistsWof"a’double (inner and outer spring,
while spring (2a-10) is a single spring. JDuring 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.

H, Trin Units and Accessory/Devices., For maintenance, adjustment,
and replacement of these devices refer to Parts V-and VI of the instruction
book, where detailed instructionsywill be found.

I, _Operating Mechamism“(Manual), The manually operated mechanism
is fastered to the breaker panel frame by eight screws (2-21). Shims (2-22)
are used to adjust main combacts/ (see section IV-C-5) and must not be changed
for any other reason., ,The operator may be removed from the breaker by disconnect-
ing breaker operating link (2<39) and removing four screws (2-21), carefully
noting amount of shims\(2-22). After reassembly, pay particular attemtion to
trip latch adjustments and main contact adjustments to be certain taey have not
changed. Check mechanisms for ease of operation and freedom from binds, ’

J. Operatisig Mechanism (Hydraulic), 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 getained, 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 hydraulie¢ mechanism be removed from the operating mechanism, it must be
carefully 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.
Thusy \rectifiers and aging resistors are not required.
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PART V
PROTECTIVE DEVICES

A. _Series Overcurrent Trip Device Assembly Adjustment and Calibration.
Series overcurrent trip devices 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,16B,16C, give the inverse time delay chardcteristics.

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 - for use in\combination with the adjustable
instantaneous trip and/or the short time deldy-element., The pick up of the
long time delay element is adjustable in‘the“field to 80,100,120,140, or 160%
pickup of the continuous current rating(of the trip coil. Calibration settings
in excess of 100% do not permit the continuous current rating to exceed 10( )

of the series coil rating.

Short time delay elemént = for use in combination with the adjustable
instantaneous element and/or thezlong 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 coil.

Instantaneous trip element - for use in combination with 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, triphcoil.

The series owercurrent trip devices are fa.ctory adjuated and calibrated
a.nd should not be(disturbed in the field without proper equipment and lknowledge
of the device, _The,operation of the long time delay element (12-15) is as
follows: When/the magnetic pull on the armature (12-15) increases sufficien
due to an overcurrent condition in the series coil (12-7), the armature (12-15
will pickfup and rotate about shaft (12-4). This magnetic attraction must
overcome thé tension in the pickup sprin§ (12-20) and also displace the
silicone ‘oil in time delay device (12-1L4) from the lower chamber to the upper

chamber through the accurately controlled metering element (12-12), As “t_l_ig/«j .

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 provided
byemeans of the check valve (12-13) in time delay device. h
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The short time delay element (12-18) functions in the sameWwmanner
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/theslong 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 adjustable by locating the plunger (12-1) of the time delay device in the
proper mounting hole as marked on the extensions of theWtrip elements. To
decrease time band mov: plunger location closer to shaft! (12-4) of armature
and to increase move plunger away from shaft. This ‘melocation of the plunger
varies the force applied to the time delay device'by changing the lever arm
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. Allof*the band locations are
progressive and if desired, intermediates,settings may be made between the
calibrated points for finer selectivity.

The pickup calibration of the armatures is selected by rotating knobdb
(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 calibratedyfor values of pickup current.

INSPEGTION AND ADJUSTMENT

The series trip device» should be inspected prior to being put in
service to see that the pickup ‘calibration and time delay band selections

are in accordance with the application requirements., This device leaves the
factory with the followdng standard settings unless otherwise specified in

the purchase order: ;Qgg_timg_gg;gy;plemant is set at 100% pickup on the

intermediate time delay band, Short time delay element is set at 750% pickup
on the intermediste time delay band. Instantaneous trip element jgs _gset at

800% picku 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 current ratings.

MAINTENANCE AND REPIACEMENT

The individual phase series trip device are mounted on a common
base and must be removed from the breaker for maintenance or re lacement as
one assembly. The following procedure for removing the series trip device
and changing coils on LA=-50A air circuit breakers up through 600 amps. "should
be, used,

1. Remove the two screws (2-41) which hold one side of series coil
to lower connector (2-41). These screws can be loosened from
the rear of the breaker. ' -
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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 breaker,

L. Remove the two screws (2-43) which fasten the otheraleg of
: series coil to the lower contact block (2a-14)¢

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

5a., To remove a single phase unit by itself ‘by-pass step 5. 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 1lift thewmcore assembly (12-8) out of
the trip device. Slide the,coil (12-7) off the leg of the
core and replace with the newicoil,

7. The device can be reassembledy\by reversing the preceding stsps.
Care mst be taken to insurenthat the two lower mounting screws
holding the core ingthe assembly next to the armature shaft be
securely tightened(before the top two screws,

On the LA-50A air circuit breakers 800 thru 1600 amps the overcurrent
coils are linked to the inductive, series coils mounted in the rear of the
breaker;, and these coll leads mist be discomnected to remove the series trip
assembly., To remove the seriestrip device and change coils on IA-50A air
circult breaker 800 amps and above, disconnect the coil lead in the rear of
the breaker and then follow, steps 5 thru 7 previously mentioned,

To remove time delay devices (12-14) or (19) remove either side
plate from the single" phase assembly, detach the time delay device plunger
(12-1) from the trip armature and slide the device out of the top of the
assembly., The time, delay device is a sealed unit which is factory adjusted
and cannot be repaired in the field. In like manner, the calibration labels
(12-3) are ,also, factory calibrated for values of trip curremt and calibration
label locking,screw (12-25) should not be disturbed at any time. Parts of
individual devices, such as pickup springs and calibration labels, mmst not
be interchanged between devices, or calibrations will be lost, E

The individual armature trip screws (12-9) are factory set ina -
Jig, . and should not require adjustment on the breaker, The adjustments of -
these\armature trip screws may be checked by closing the armature to 1/8®
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 bloek (2-34). - =~ a
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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 theysame
manner as the series overcurrent trip device, excepting that the time delay
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 waries in
the same manner as the series overcurrent device for ratings“en ‘the/LA-50A
which uses the series inductive coil (See Paragraph A of Sectiom, V). Figure
13 shows the arrangement of the functional components of this/device and
Figure 17A illustrates the inverse time delay characteristics,.

Each thermal magnetic trip device is calibrated,and tested prior
to leaving the factory and should not be disturbed infthe field without proper
equipment and knowledge of the device. The thermal magnetic trip armature
pickup is adjustable in the field to 80, 100, and 220% pickup of the continuous
current rating of the series trip coil. This gelection is made by 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 delay characteristic curves which, enables the operator to easily
iselect the proper settings. 'Calibration settings in excess of 100% do not
-f\permit the continuous current rating to exceeds100% of the series coil rating,

The thermal magnetic trip armature’(13-19) functionms to trip the

breaker in the following manner: When"an overcurrent condition exists in
the series coil (13-12), it cause$ 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 bimetallic element (13-3)sby means of the nichrome wire heater coil
gls-zg 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 fasterded to it. On overloads, the rotation of cam
(13=5) is sufficient to release the thermal trip armature (13-19) which was
previously restrained by roller (13-7) working against this cam, Upon being
released, the thermaljarmature rotates on shaft (13=-10) so as to close the air
ap through which it ds“electromagnetically attracted to the core assembly
ilB-D). As the thérmal armature (13-19) closes this gap, it picks up and
engages the trip bloek.{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 allows theézthermal armature to be returned to its latched position by
return spring/(13-18). A short time interval may be required to completely.
reset cam (33-5) after trip cycle is completed due to cooling of timetallic

element.

withdan instantaneous trip armature (13-21) 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 times normal coil current,

Because of the inherent long time delay of this device it is equipped - -
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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 standardssettings
unless otherwise specified in the purchase order:

Thermal magnetic trip element is set at 100% pickiip/ealibration.

Instantaneous  trip element is set at 1200% 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 ifh\pickup spring (13-20)
to increase pickup and decrease tension to decreage 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 series trip assembly, Refer to Section V - A "Series
Trip Maintenance and Replacement" for detail instructions, Other parts of
the device should not 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 ‘eleectrically from a remote position by closing its
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" auxiliarywcontact switch is used to interrupt its circuit im=-
mediately after the breaker is tripped, Each electrically operated brieaker 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.
1. It includes a‘coil, magnet, armature and return torsion springs. Energiza=-
tion of the ecoil, (11-3) causes armature (11-2) to pickup and engage trip bar
(11-4) théreby tripping the breaker., The torsion springs (11~1) are used
primarily %6 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 mowed the trip latch as explained in Section III Paragra.ph A under

operating mechanism.
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B, Auxiliary Switch Attachment, The auxiliary switch Figure 7 is
of the rotary type and is sturdily constructed. This switch is mounted onsthe
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 omthe reverse
side. "a" switches are closed when the breaker contacts are closedy 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 inspéetion.

PART VII
ACCESSORY ATTACHMENTS (SPECIAL)

A. _Bell Alarm Switch Attachment, The bell alarm switch (14-8)
functions to close an alarm circuit upon automatle, overcurrent tripping of
the breaker, or by special application may dndicate’an overcurrent condition
by sounding an alarm without 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 described under "Series
trip flag indication" Section V Paragraph 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~§) 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). Replacementhof the bell alarm switch requires omly
tHe 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 overcurrent
trip flag indicator shows which phase or phases caused the tripping of the
breaker due to overcusfenthor short circuit conditions. These. flags (14~7)
are so arranged thatsas the trip armatures (14~20) close the gap on tripping,
the armatures engage f1ag release shaft (14~21) which pivots about point ™AW,
The engagement of thewflag shaft by the trip armature causes the shaft to move
out from under theshdok point "B" on the flag (14=7) and release same at the
instant the breaker trips. The target rotates in clockwise direction due to
gravity and/torsion spring (14~3) which in turn rotates the reset shaft (14-1)
by means 6f pin (14-2). The 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 flag., The flag is then visible at point "C®" to the operator to
indicate which phase caused the breaker to trip. = To reset the flags, push
reset button (14-6), which actuates reset lever (14~7) to rotate reset shaft
(14=1), thereby resetting flags (14=7) at point "B", providing that the
overcurrent condition has been removed. ' ‘ "
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NOTE: The tripping of the flag on any phase of the trip device
during tripping cycle 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 remowed only by

manually resetting reset buttom,

The mechanical lockout Fig, 14 is provided by addingw.lockout bar
(14-18) to the breaker trip shaft (14-22) in the mounting location provided
on this shaft (14-22). When an overload has tripped the breaker and the reset
shaft (14-1) on the 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 positionhby 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 {byw,any means until the trip latch
(2-31) is reset by actuating the reset button(l4~6) to reset lockout lever

(14-9).

D, Undervoltage Trip Device. mThéyundervoltage trip attachment
v (Fig, 18) provides a means for automatically tripping the breaker when the
(, voltage drops below a predetermined’value.s The device consists essentially of
- a solenoid with a coil for the spécified voltage, a positive displacement

silicone oil time device (which4funetions the same as those described under
Part V - Protective devices) and necessary linkage for tripping the breaker.
This device is set at the factoryto pickup and seal in if line voltage is
80% of normal voltage or above'and will drop out if line voltage drops to
some value between 30 and 6Q0% of Wormal line voltage. ,

The undervoltage trip device (Fig.|8) is shown in the energized
position and functionsg to,trip the breaker in the following manner « The
energy produced by coily(18s1) of solenoid assembly (18-2) holds armature
(18-13) firmly against’ its’pole head, and this armature through bell crank
&18—5) preloads springs (18-3) and (18-4). When a drop in voltage occurs

below a predetermined™¥alue), the force exerted on the bell crank by the
springs overcomes the magnetic attraction on the armature, causing the arm-
ature to leaye the'péle head and trip the breaker. The breaker is tripped
by hook asgembly (18-7) engaging trip pin (18-8) on trip block (18-9) rotating
this blockicotnterclockwise which acts to trip the breaker as previously des-
cribed in Section III - A of the operating mechanism. The time delay device
(18-6) is fastened to bell crank (18-5) and acts to control the time in which
the preloaded springs respond to trip the breaker. For those applications in
which, instantaneous undervoltage trip is required. the time delay device (18-6)
is omitted. C e R T
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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 (18-13) 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 otherwise specified. 4The’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). , Thé pickup and drop
settings can be adjusted by loosening locknut (18-11) and ‘adjuisting the pre-
compression of springs (18-3) and (18-4) by turning adjusting nut (18-12),

NOTE: After making this adjustment, a chéck should be made to see
that the armature still seats firmly on the pole h@ad. ‘otherwise the increased
exciting current may cause the coil to overheat.

Allis~Chalmers Mfg, Company
Boston Works
Boston, Mass,

May 1957
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