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. Instructions
For the Installation and Operation
) of
Allis-Chalmers Type "LA"
Low Voltage Air Circuit Breakers
and Auxiliary Equipment

Part I
GENERAL INFORMATION

A. INTRODUCTION. The type "ILA"™ air circuit breakers may be used ih,metal en-
closed switchgear, on open type switchbcards, or separately mountedhin individual
housings. All "IA" breakers are completely assembled, testedqand calibrated at
the factory in a vertical position and must be so installed_ to operate properly.
Customer's primary connections should be adequately braced against the effects of
short-circuit currents to prevent overstressing the breaker ‘terminals.

B. WARRANTY. Allis-Chalmers' "ILA" air circuit breakershare warranted to be

free of defects in material and workmanship for agperiod of one year after delivery
to the original purchaser. This warranty is limitediytothe furnishing of any part
which to our satisfaction has been proven defective., Allis-Chalmers will not

in any case assume responsibility for allied equipment of any kind.

C. RECEIVING AND INSPECTION FOR DAMAGE. Immediately upon receipt of this equip-
ment, carefully remove all packing traces and\examine parts, checking them against
the packing list and noting any damages imcurred in transit. If such is disclosed,
a damage claim should be filed at oncemwith{the transportation company and Allis-
Chalmers notified.

D. STORAGE. When breakers are not 4o be put into immediate use, they should be
wrapped or covered to provide protectien from plaster, concrete dust and other
foreign matter. 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 equivalent should be provided. Circuit breakers should be handled
carefully at all times, ‘

E. UTIONS TO BE CBSERVEDLIN THE INST TION AND OPFRATION OF "IAY" CIRCUIT KERS.

1. Do not attempt to operate breaker or insert in cubicle until all packing traces
have been removed,

2., Read Inatrustions/Book before masking any changes or adjustments on the breaker.
3. Do not interchange parts of trip devices - to do so may change calibrations.

4e On manﬁally operated breakera,'alwaya operate closing handle quickly and
decisively.

5, Chegk currfent ratings and serial numbers against singlé line diagram to assure
that\breakers are properly located in switchgear at installation,

é. 4 Chegk the alignment of the secondary disconnect fingers to insure against
misalignment due to possible distortion of fingers during shipment and handling.

7¢=)0nce the breaker i1s energized, it should not be touched, except for operating,
since most of the component parts are also energized.



F. INSTALLATION. The "IA" air circuit breaker is completely adjusted, tested, and
inspected at the factory before shipment and no additional adjustment should be |
necessary when installing, However, a careful check should be made to be certain
that shipment and storage has not resulted in damage or change of adjustment.
Circuit breakers should be installed 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 allow sufficient clearance
to insulating barrier above the breaker to prevent damage from arcimg.wBefore in-
stalling, make certain that the breaker contacts are in the open position.

After the breaker is installed in position, close it manually fo)check proper
functioning of the mechanism and contacts. (CAUTION: MAKE SUREWCIRCUIT IS NOT
ENERGIZED.) During the closing operation, observe that the cénmntacts move freely
without interference or rubbing between movable arcing contaets “and parts of the
arc chutes. Refer to Part II of the Instruction Book for a detailed description
of the circuilt breaker operating characteristics.

Trip units and accessory devices should receivéa thorough check prior to
placing the breaker in service to be certain that adjusbments are proper and parts
are not damaged.

Cubicle mounted breakers of the drawout typeWare“equipped with a drawout
interlock to prevent movement of a closed breaker into or out of the "CONNECT"
position., See Part II of the Instruction Bogky, fom, a description of the interlock.
Its operation should be checked before the brgaker is energized.

Upon completion of the installatifon imspection, the breaker is ready to be
energized after the control wiring, 4&f any, is checked and the insulation tested.

G. MAINTENANCE. Occasional checkipgjand¥cleaning of the breaker will promote long
and trouble~free service., A periodici inSpection and servicing should be included

in the breaker maintenance routin@e%

Needle bearings are packedywith a special lubricant and should require no
further attention. Bearing pins and other sliding or rotating areas should be
wiped with a light film ofyf'Aero Lubriplate" (Manufactured by Fiske Brothers Refining
Co.). Greasing should be,donewith care because excess grease tends to collect
dirt which in time might/{maké operation sluggish and affect the dielectric strength
of insulating members.

If the circuit, bréaker is not operated during extended periods, the breaker
should not remain in%either the closed or open position any longer than six months.
Maintenance opéning and closing operations should be made to insure freedom of

movement of alliparts.



PART II-A
OPERATING MECHANISM

A. DESCRIPTION AND FUNCTION. The operating mechandism is the medium used
to transmit power from the stored-energy closing springs to the eontact
structure to close the breaker. It is a "trip-free" mechanismj that is,
the breaker contacts are free to open at amy time, 1f required, regardless
of the position of the mechanism or the force being applied.

When the circuit breaker contacts are opem, the operating mechanism
is in the™rip-free" position. Clockwise rotation of the closing, handle
engages pin (2-12) with cam (2-13) and rotates the cam agairdsththe roller
attached to main closing cam (2-8), This cam is moved dowaward by son-
tinued rotation of the closing handle thus compressing the%gharging springs
through yoke (2-6), As main closing cam (2~8) is drivefi,downiward, the
lower end of main toggle link (2-50) is free to move toythe’left. This
permits the latcdhes to reset. The springs reach theyfully-charged position
at the high point of the cam surface on cam (2-13)ss, When the roller rides
over the high point of the cam surface, the energy inthe sprinf; is re-
leased. Main closing cam (2-8) is raised against eam follower 42-51) and
moves the top of main toggle link (2-50) to the\right, thus closing the
breaker contacts. Prop latch (2-49) engagég™lateh pin (2-5) in main closing
cam (2-8) holding the linkage in the latchyposition. )

Opening of the breaker is accomplished by the release of trip latech
(2-44) by action of various trip devices,orythe manual trip butten. Trip
levers (2-46) and (2-48), which are biasedvlatches, are thus released and
permitted to rotate clockwise. TheWlower end of main toggle link (2~50)
is now free to move to the right, permitting the force of the stationary
main contact springs and springs (2~9) to move the top of this link to the
left, thus opening the breaker contaets.,

B. MAINTENANCE CIOSING. The(following method should be used for maintenance
closing the breaker during_gerwice inspections. The breaker should be out
of service, and care must (be tlaken to keep hands clear of the contact
structure and other movimg“parts.

1. Remove closing handle and breaker front cover.
2, Move top of pawl (2=16) to the left as far as it will go.

3« Replace closing handle and rotate it slowly in the clogkwise direction
observing trip,latéh (2-44), secondary trip lever (2-46), and primary
trip lever (24,8) at the same time.

L. Continue toprotate the handle clockwise, while holding it firmly, until
the latches reset, Just beyond this point, the step in the ratchet
will “engagefthe lower end of the pawl and prevent further clockwlise

rotationy

5. Reverse the direction of handle rotation to counterclockwise. The
handlebwill now be resisting the force of the stored-energy closing

springs and must be held firmly.

6.,%As the handle is rotated ceunterclockwise, the contacts will move toward
the closed position and at the same time the energy in the stored-energy
springs will be gradually released. (If the contacts do not move during

this step, it is an indication that the latches have not reset, See
Step #4).



7.

8.

9.
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When the contacts are fully closed, prop latch (2-49) will latch on pin
(2-5). (If the prop latch does not engage readily, a screwdriver can
be used to raise yoke (2-6) slightly to assist in latehing,)

It will be necessary to actuate the red trip button to open the breaker
contacts.

Before the cover can be replaced, the top of pawl (2-16) must be moved
to the right.~

MAINTENANCE AND ADJUSTMENT., A semi-annual inspection and Servicing is

usually sufficient; however, in cases where unfavorable atmospheric con-

ditions exist, more frequent inspections are recommended. In/any case,
the total number of breaker operations between servicing shouldinot exceed
1750.

The following items are listed for convenience in maintaining the

operating mechanism in good condition:

1.

2.

3.

ll'o

Trip latch Adjustment. Trip latch (2-44) should/have a tripping force
of 2 to 6 ounces, as measured at right angleshto“d 3/&“ radius (pulling
in line with the centerline of screw (2-40).\ Force may be changed by
positioning slotted end of spring (2-39)%cldekwise to decrease tripping
force and counterclockwise to increase the tripping force.

Trip latch (2-44) engagement on secondary trip lever (2-46) roll should
be 3/16"¥ 1/64", Measurement is from,the leading edge of trip latch
face to the mean line of contact,on the trip lever roll. Adjustment is
obtained by the positioning of a fixed stop in the mechanism frame.

Trip latch Roll Ad4justment.Trip latch roll on screw (2-40) should
have 1/32" clearance (adjusted“to the nearest turn) to trip block (2-45)
with the trip bleck against its, stop. Adjustment is obtained by posi-
tioning screw (2-40).

Operating Mechanism Remowal. The operator may be removed from the breaker
by discomnecting opening, springs (2-9) and contact operating arms (2-52),
and removing screws (2-24), carefully noting mumber of shims (2-25) under
each screw, ShimsW(2-25) are used to adjust main contacts (see Partu?II)
and must not befchanged for any other reason. When reassembling, the
mechanism should be in the trip-free position. After reassembly, check
trip latch adjustments and main contact adjustments., Check mechanism
for ease,of (operation and freedom from binds,

Yoke Adjustmept. With the breaker closed and latched, the nut on the
threaded rod» of yoke (2-6) should be flush with the bottom plate.

Interlock Adjustment, Cubicle mounted breakers of the drawout type are
equipped with a drawout interlock. If a closed breaker is racked in
toward” "connect position," it should trip shortly after it passes the
"test position" indicatore It will then be impossible to close the
breaker until it reaches the "connect position." As a closed breaker
is racked out, it should trip after approximately 5/16M travel, and it
gill behigpossible to close the breaker again until the "test position"
s reached,

If the interlock does not function as described, adjustment may be made
by positioning the acorn nut of the interlock plunger.



PART III-A
CONTACT STRUCTURE

A. DESCRIPTION AND FUNCTION, The contact structure consists of main curremt
carrying contacts and arcing contacts arranged so that contact make and break
is by means of the arcing contacts., The main contacts are not subjected to
arcing. Arcing contact surfaces are clad with an arcing alloy whic¢h g@featly
reduces mechanical wear and arc erosion. A positive wiping action of,the
arcing contacts prevents welding and sticking when interruptingshighycurrents.

Both the stationary and the movable arcing contacts have are runners
which 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,and have a positive
wiping action. This insures high conductivity and maintains the current
carrying areas clean, smooth and free from mittingyor*hammering. When the
main contacts make, the first point of contact is%at,the lower end of contact
finger (24-10), Further motion causes this contact)fihger to rotate in its
socket, causing the contact point to move up towardwthe "mee" of the contact,
and separating the initial contact point.

When the breaker is called upon to interrupt a current, the main contacts
(2A-10) and (2A-2) separate, transferring the carrent to the arcing contacts
(24~1) and (2A-3) without arcing. When thé arcing contacts part, an arc is
drawn between the 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 are chutes (2-30) (2-29) where,lt is extinguished,

B. MAINTENANCE, ADJUSTMENT AND REPLAGEMENT. A semi-annwal inspection and
servicing 1s usually suificlent; however, in cases where unfavorable atmos- .
pheric conditions exlst, more freguent inspections are recommended, In any
case, the total number of breaker operations between servicing should not
exceed 1750, .

The following Items“are "listed for convenience in mainteining the contact
structure in good condition: ‘

1, General. Check/main contacts for aleanliness, (They should not be
dressed,) GCheek/areing contacts for wear and arc erosion. Contacts should
be replaced 1f,areing alloy shows indications of wearing through hefore
next inapection.y With arcing contacts (24-1) and (2A~3) just toushing,
if a 5/16"/dlanmeter rod cannot be passed between stationary contact fingers
(24-10) andymévable main contact (24-2), arcing contacts should be replaced

2, Contact Adjustment., Arcing contacts (2A-1) and 2A-3) do not require
adjustment, Main contacts (24-10) and (2A~2) are factory adjusted and
should not require field adjustment unless parts have been disassembled.
AdJustment is obtalned by use of shims (2-25) between the operator frame
(2=20) and the breaker frame (2-31)., Main contacts are in proper adjust-

ment when there is a clearange of %/32" to 3/32" between the bottom of
the stationary main contact (2A~10) and the face of the movable main

contact (24-2) with the breaker closed. All contact fingers (2A~10)
should be in contact at the "knee'" of the contact and open at the bottom.
Be certain that there is after-travel in springs (2A-9) with the breaker
closed.
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k.
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Arcing Contact Hinge Tension. Spring washers (2A~25) should be compressed
to give a pull of 2,6 1bs,, to 3,2 1bs.,, with arcing contact just out of
contact and arcing contact spring (2A-21) removed. Measurement can be made
by attaching a spring scale just below the contact surface and the pul)
applied approximately perpendicular to the contact surface. Adjustmentiis
made by positioning mut (24-26) on screw (2A-23).

Movable Arcing Conmtact Beplacement. The movable areing contacts (2A-1)
may be replaced, after removing arc chutes (2-29)(2-30), by removing hard-
ware and spring washers (2A4-25) at the hinge joint of the arcingsCcontact.
In reassenbling, make certain that the hinge tension is corregthas=outlined
above, |

Stationa: k:‘-ci Contact Replacement. The stationary areingwContact |
(2A-3) be replaced, after removing arc chutes, merely by»removal of

mut (2A-5), Replacement is obvious and no adjustmentsis required.

Movable Main Contact Replacement. The outer phase,maim contacts (2A-2)
may be replaced, after removal of arc chutes, as/follows: Loosen screws
(2-32) which hold bearing plate (2-47) on bothyendg of shaft (24-19).
Remove screws (2A-17) which hold cap @A-18) on\ghaft. Remove cap from

-shaft and rotate movable main contact awayfrom‘hinge contact fingers

(2A-14), Since the hinge joint contact fingers and the main contact are
under spring pressure, care mmst be used not to score or damage the
contact surface. Any single phase may be removed without removing the
other phases, However, to remove the _eenter phase, the operating mechanism .
must be removed. In replacing the movable, contacts, be certain that the
face of the movable main contact48)lined up with the stationary main

‘contact block before tighteningfthe caps,

Stationa Contact Replacementsy To remove the lower hinge contact
block (2A-13 ;, first remove movable contact assembly (2A-2), as outlined
above, then screws (2A-7). To/remove upper main contact block (24-6),

first remove movable main contact (2A—2§, then screws (2A-7) permitting

the contact block (2A~6) and 8tationary arcing contact (2A-3) to be
removed as a group. Onde the' above members are removed, it is a simple

matter to replace cont@ct ‘fingers (2A-14) and (2A-10)., Ramove fingers
wnder a cloth or othér ‘shield to prevent springs from flying free. A

- sorewdriver may be _used to work springs and fingers to the ends of the

block for removali Care should be taken not to damage contact fingers.

‘Note that lower spring (2A-12) consists of a double (inner and outer)

spring, while gpring (24-9) is a single spring. During reassembly of

~upper and lower/comtact blocks, there are no special adjustments to

observej lowever, aligmment between the three phases is important.

P2

PIIL-A



PART TV

SERIES OVERCURRENT PROTECTIVE DEVICES

A. DESCRIPTION AND FUNCTION. Series overcurrent trip devices function to trip
the breaker whenever the current exceeds a predetermined value. The device({includes
a series coil, magnetic circuit, and a sealed oil time-delay device arranged per

Figure 12.

The available trip elements are as follows:

Iong-Time Delay Element: -for use with the instantaneous®trip and/or
the short-time delay element. The pick-up setting is adgustable

in the field to 80, 100, 120, 140 om~ 160% of the continuols current
rating of the trip coil. Settings in excess of 100%4do ot permit
the continuous current rating to exceed 100% of the sehies coil
rating.

Short-Time Delay Element: -for use with the long=time delay element
on selective trip systems. The pick-up settisighis®adjustable in the
field to 500, 750, or 1000% of the continuou$ gurfent rating of the
trip coil. On special applications, it is“possible to add the in-
stantaneous element to this combination, :

Instantaneous Trip Element: -for use%as noted above or as a single
element, The pick-up is adjustable @n the field between 500 and 1500%

of the continuous current rating of ‘the coil.

The devices are factory adjusted .and “should not be disturbed in the field
without proper equipment and knowledge of the’device, The time-delay devices
are not interchangeable and are marked for identification as follows: The
long=time delay device cover is redy, while the short-time delay device cover
is green. The time-delay band ad justments are made by locating plunger (12-1)
in the proper hole on the trip elément extensions. To decrease time band
move plunger location closer to_shdft’ (12-4) and to increase move away from
shaft. The maximum, intermedi&te,qand minimum time bands are marked by white
bands on the trip element.“ A1l of/ 'the band locations are progressive, and inter-
mediate settings may be made for finer selectivity.

" The pick-up calibration ¥s selected by rotating knob (12-2) which moves
the calibration label (I2-3)to the required setting. ,

The operation ofyth& long~time delay element (12-15) is as follows: When
the magnetic pull onsthe armature (12-15) increases due to an overcurrent
condition in the ‘series coil (12-7), the armature (12-15) will pick up and
rotate about shaft (22-4)., This magnetic attraction must overcome the tension in
the pickup spring (22-20) and also displace the silicone oil in time-~delay device
(12-14) from the lower chamber to the upper chamber through the controlled
. metering element "(12-12), "As thé rrmature closes the gap to the core (12-8), it
engages trip block (2-44) and trips the breaker., Wnen the breaker has tripped, the
armature willéreset due to tension in the pickup spring., The short-time delay
element ‘functions in the same manner, with the major difference being the con=-

trolled"metering element.

Be INSPECTION,vMAINTENANCE & REPLACEMENT, The series trip device should be
inspected prior to being put in service to see that the pick-up calibration and



time-delay band selections are in accordance with the application requirements,
The device leaves the factory with the following setting unless otherwise
specified in the purchase order:

(a) Long-time delay element set at 100¢ pick-up, intermediate time band
(b) Short-time delay element set at 750% pick-up, intermediate time band
(¢c) Instantaneous trip element set at 800% pick-up

The following procedure for removing the series trip device and, changing
coils on the "IA" circuit breaker up through 600 amperes should bé used:

1. TFrom the rear of the breaker, remove screws (2-35) which hold“ene side of
series coil to connector (2-33).

2. Remove screws (2-32) and pull connector (2-33) through“mear window of
molded base,

3. Remove screws (2-34) holding other leg of series‘coil‘té the lower contact
block.

L. Remove four mounting bolts (2-36).

4a, To separately remove a single phase unit, bypass Step 4 and instead remove four
screws that mount the unit to the base plate,

5. Detach four screws (12-5) and 1ift £ore assémbly (12-8), Slide coll (12-7)
off and replace with new coil,

6, Reassemble by reversing the preceding steps, Care must be taken to insure
"that the two lower screws holding /the core in the assembly next to the armature
shaft be securely tightened befone the top screws are tightened,

On "LA" circuit breakers?8003thru LOOQ amperes, the overcurrent coils are .
linked to the inductlve serieg ceils mounted in the rear of the breaker, The leads
must be disconnected to remove,the series trip assenbly. To remove the series
trip device and change collsy disconnect the coll lead in the rear of the breaker
and then follow steps 4 thru &¥previously mentioned,

To remove time-deday devices (12-14) or (12-l9§ remove either side plate from
the aingle phase agsembdy ) detach the plunger (12-1) from the trip element
extension and slidea‘thendevice out of the top of the assembly, The time=delay
device 18 a sealed anlt, and cannot be repaired in the field. The calibration
labela (12-3) And/calibration label locking screw (12«25) should not be disturbed
at any time, Parte of individual devices, such as pick-up springs and calibration
lables, must not be interchanged between devices, or calibrationa will be lost,



PART V

THERMAL OVERCURRENT PROTECTIVE DEVICE

A. DESCRIPTION AND FUNCTION. Thermal magnetic trip devices function to trip
the breaker whenever the current exceeds a predetermined value, This device
includes a series coil, magnetic circuit, bimetallic element, heater coil, and

a secondary coil arranged per Figure 13,

These devices are factory adjusted and should not be disturbed “¥n the
field without proper equipment and knowledge of the device. The piekup setting
is adjustable in the field to 80, 100, or 120% of the continuoud current rating.
This selection is made by rotating knob (13-6) to the required setting.
Settings in excess of 100% do not permit the continuous currentyrating to exceed
100% of the series coil rating. :

Because of the inherent time delay of this device it is equipped with
instantaneous trip armature (13-21), to provide high-owerldad protection,
which is factory set between 800 to 1200% of the contingous current rating
of the coil. This instantaneous elcment requires ‘calibration to change the
pick-up value. To adjust, loosen screw (13-22) and\inerease or decrease
tension in pickup spring (13-20) by rotating bfacket %(13-23) about locking
screw (13-17). '

The thermal magnetic trip armature (13-19) functions to trip the
breaker in the following manner: When an o%ercurrent exists in the series
coil (13-12), it causes a similar overcurfent #n the secondary coil (13-9).
This overcurrent generates heat to bimleBallicfelement (13-3) by means of
heater coil (13-2) which surrounds this/element. The heat generated
causes the free end of the bimetaldic“élement (13-3) to rotate along with
cam (13-5). The rotation of this camyreleases the thermal trip armature
(13-19) which was restrained by r¢Iler 13-7) working against this cam,
Upon being released, the thermal ‘apmatlire rotates on shaft (13-10) so as to
close the air gap through whicl"it ‘@8 electromagnetically attracted to the
core assembly (13-13). Assethe\thermal armature (13-19) closes this gap,
it picks up and engages the,$¥mip™Block (2-44) to trip the breaker, The
breaker having tripped, the thermal armature is returned to its latched
positi on by return springl(13=18). A short time interval may be required teo
completely reset cam (13=5)nafter trip cycle is completed to permit cooling

of bimetallic element.

B. INSPECTION, MAINTENANCE AND REPLACEMENT., The thermal trip device should be
inspected prior teo being put in service to insure that the pickup calibration is
in accordancefwith “the application requirements. The device leaves the factory
with the following setting unless otherwise specified in the purchase order:

(a) ThermalWmagnetic trip element set at 100% pickup
(b) Instantaneous trip element set at 1200% pickup

Th'e, following procedufe for removing the thermal trip device and chang=
ing céilsyon "IA" circuit breakers up through 600 amperes should be used:

1. \From'the rear of the breaker, remove screws (2-35) which hold one side of
geries coil to comnector (2-33).

2, Remove screws (2-32) and pull connector (2-33) through rear window of
molded base,



3. Remove screws (2-34) holding other leg of series coil to the lower O
contact block. 0

L. Remove four mounting bolts (2-36),

Lha. To separately remove a single phase unit, ty-pass step 4 and instead
remove four screws that mount the urit to the base plate.

5, Detach four screws (13-11) and lift core assembly (13-13). ul]@

(13-12) off and replace with new coil.

6. Reassemble by reversing the preceding steps. Care must b% o

insure that the two lower screws holding the core in the embly next
to the armature shaft be securely tlghtened before the wS are
tightened.

coils are linked to the inductive series coils moun rear of the
breaker. The leads must be disconnected to remove th les trip assembly.
To remove the thermal trip device and change coi i nnect the coil lead
and follow steps 4 through 6 noted above. Othe f the device should
not be removed or disassembled since to do so wi disturb the calibration.

On "LE" circuit breakers, 800 through 1;000 amperes @vercurren‘o
in
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tlie Installation, Care and Operation

of Circuit Breakers and Accessories

TYPE LR=154 and LA=25A
MANUAL, STORED-ENERGY
ATIR-CIRCUIT EREAKER

BOOK' BWX-6559

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.

Should additional information be desired contact
the Allis-Chalmers Mfg. Company.
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Instructions
For the Installation and Operation
of
Allis-Chalmers Type "LA"
Low Voltage Air Circuit Breakers
and Auxiliary Equipment

Part I
GENERAL INFORMATION

A. INTRODUCTION. The type "LA" air circuit breakers may be used in fetal en—
closed switchgear, on open type switchbcards, or separately mountedyin” individual
housings. All "ILA" breakers are completely assembled, tested and/calibrated at
the factory in a vertical position and must be so installed to ‘ope¥ate properly,
Customer's primary connections should be adequately braced dgainst the effects of
short=-circuit currents to prevent overstressing the breakeraterminals.

B. WARRANTY. Allis~Chalmers' "IA" air circuit breakers,are warranted to be

free of defects in material and workmanship for a period/of one year after delivery
to the original purchaser. This warranty is limited,toithe furnishing of any part
which to our satisfaction has been proven defective.\ “Allis-Chalmers will not

in any case assume responsibility for allied equipment of any kind.

C. RECEIVING AND INSPECTION FOR DAMAGE. Immediately upon receipt of this equip-
ment, carefully remove all packing traces andiexamine parts, checking them against
the packing list and noting any damages incurred,in transit. If such is disclosed,
& damage claim should be filed at once with ghertransportation company and Allis-
Chalmers notified.

D. STORAGE. When breakers are not o %€ put into immediate use, they should be
wrapped or covered to provide protectionfrom plaster, concrete dust and other
foreign matter. Breakers should nét)bevexposed to the action of corrosive gases
and moisture. In areas of high humidity or temperature fluctuations, space
heaters or the equivalent should™beprovided. Circuit breakers should be handled
carefully at all times.,

E. CAUTIONS TO BE OBSERVED IN THE INSTALIATION AND OPERATION OF M"IAM GIRCU;T-gBEAKERS.

1. Do not attempt to operatgybreaker or insert in cubicle until all packing tracea
have been removed,

2, Read Instruction Book before making any changes or adjustments on the breaker.
3., Do not interchange parts of trip devices - to do so may change calibrations.

L, On manually operated breakers, always operate closing handle quickly and
decisively.

5. Check current ratings and serial numbers against single line diagram to assure
that)breakers are properly located in switchgear at installation.

6. QLheek the alignment of the secondary disconnect fingers to insure against
mlsalignment due to possible distortion of fingers during shipment and handling.

7s \Once the breaker is energized, it should not be touched, except for operating,
since most of the component parts are also energized.,



F. INSTALLATION. The "LA" air circuit breaker is completely adjusted, tested, and
inspected at the factory before shipment and no additional adjustment should be
necessary when installing. However, a careful check should be made to be certain
that shipment and storage has not resulted in damage or change of adjustment.
Circuit breakers should be installed 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 allow suffici®nt clearance
to insulating barrier above the breaker to prevent damage from arcing.wBefore in-
stalling, make certain that the breaker contacts are in the open position.

After the breaker is installed in position, close it manually go)check proper
functioning of the mechanism and contacts. (CAUTION: MAKE SURENCIREUIT IS NOT
ENERGIZED. During the closing operation, observe that the contacts move freely
without interference or rubbing between movable arcing contaets“and parts of the
arc chutes. Refer to Part II of the Instruction Book for a detailed description
of the circuit breaker operating characteristics.

Trip units and accessory devices should receivéwa thorough check prior to
placing the breaker in service to be certain that adjustments are proper and parts
are not damaged.

Cubicle mounted breakers of the drawout typeyarevequipped with a drawout
interlock to prevent movement of a closed breaker into or out of the "CONNECT"
position. See Part II of the Instruction Book for a description of the interlock.
Its operation should be checked before the preaker is energized.

Upon completion of the installation inspection, the breaker is ready to be
energized after the control wiring, Jif“aniy, is checked and the insulation tested.

G. MAINTENANCE. Occasional checkimgpand, cleaning of the breaker will promote long
and trouble-free service. A periodic¢ imspection and servicing should be included
in the breaker maintenance routinen.

Needle bearings are packed with a special lubricant and should require no
further attention. Bearing pins%and other sliding or rotating areas should be
wiped with a light film of¢'Aéxo Lubriplate" (Manufactured by Fiske Brothers Refining
Co.). Greasing should be ddme,with care because excess grease tends to collect
dirt which in time mightl make operation sluggish and affect the dielectric strength
of insulating members.

If the circuit breaker is not operated during extended periods, the breaker
should not remain ingeither the closed or open position any longer than six months,
Maintenance opening and closing operations should be made to insure freedom of
movement of allypartis.

Tl -0982-§
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PART IZI-A
OPERATING MHECHANISM

A. DESCRIPTION AND FUNCTION. The operating mechanism is the medium used to
transmit power from the stored-energy closing springs to the contact structure
to close the breaker. It is a "trip-free" mechanismj 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.

When the circuit breaker contacts are open, the operating mechanism is in
the "trip-free'" position., Clockwise rotation of the closing handle (engages
pin (2-12) with cam (2-13) and rotates the cam against the roller%attached to
main closing cam (2-8). This cam is moved downward by continued gotation of
the closing handle thus compressing the charging springs through yoke (2-6).
As main closing cam (2-8) is driven downward, the lower end of main/toggle
link (2-50) is free to mcve to the left. This permits the latehes to reset.
The springs reach the fully-charged position at the high point of the cam sur-
face on cam (2-13). When the roller rides over the high p6imt of the cam sur-
face, the energy in the springs is released. Main closifig cam (2-8) is raised
against cam follower (2-51) and moves the top of main peggle link (2-50) to
the right, thus closing the breaker contacts. Prop latgh 62-49) engages latch
pin (2-5) in main closing cam (2-8) holding the limkage\ifi the latch position.

Opening of the breaker is accomplished by{the, release of trip latch
(2-L44) by action of various trip devices or the manual trip button. Trip
levers (2-46) and (2-48), which are biased latehes,%are thus released and per-
mitted to rotate clockwise. The lower end of maiftoggle link (2-50) is now
free to move to the right, permitting the force,of the stationary main contact
springs and springs (2-9) to move the topfofi %his link to the left, thus open-

ing the breaker contacts,

B. MAINTENANCE CIOSING. The following sntethod should be used for maintenance
closing the breazker during service“&nspections. The breaker should be out of
service, and care must be taken tc_keep hands clear of the contact structure

and other moving parts.

1. Remove closing handle and preaxer front cover.
2. Move top of pawl (2-16) 40 ®he left thus disengaging it from ratchet (2-11).

3. Replace closing handle“and rotate it slowly in the clockwise direction ob-
servin% trip latch (2%44)% secondary trip lever (2-46), and primary trip
lever (2-48) at theé" Ssametime,

L. Continue to rotate the handle clockwisey, while holding it firmly, until the
latches reset.

5. At this pdint,nreverse the direction of handle rotation to counterclockwise,
The handde will riow be resisting the force of the stored-energy closing
springs and must be held firmly and moved slowly.

CAUTION: This is a critical point in the direction of handle rotation.
Rotation in a clockwise direction beyond the point where the
Tatches just reset will cause the breaker to close quickly as
in a normal closing operation,

6. sAs\the handle is rotated counterclockwise, the contacts will move toward the

closed position and at the same time the erergy in the stored-energy springs
Wwill be gradually released. (If the contacts do not move during this step,

it is an indication that the latches have not reset. See step #4).



7. When fhe contacts are fully closed, prop latch (2-49) will latch on pin
(2-5). (If the prop latch does not engage readily, a screwdriver can be

used to raise yoke (2-6) slightly to assist in latching,)

8. It will be necessary to actuate the red trip button to open the breaker
contacts.

9., Before the cover can be replaced, pawl (2-16) must be moved to the right.

C. VMAINTENANCE AND ADJUSTMENT. A semi-annual inspection and servicing is
usually sufficient; however, in cases where unfavorable atmospheric condi%ions
exist, more frequent inspections are recommended. In any case, th€ total num-
ber of breaker operations between servicing should not exceed 2750%

The following items are listed for convenience in maintaining“the oper-
ating mechanism in good condition:

1. Trip Latch Adjustment, Trip latch (2-44) should have,a tPipping force of
2 to 6 ounces, as measured at right angles to a 3/L" rddius (pulling in
line with the centerline of screw (2-40). Force ma§ De,changed by posi-
tioning slotted end of spring (2-39) clockwise to degcrease tripping force
and counterclockwise to increase the tripping force.

Trip latch (2-44) engagement on secondary tripwlewer (2-46) roll should
be 3/16" ¥ 1/6i4. Measurement is from the,leadingredge of trip latch face
to the mean line of contact on the trip lewerwrwoll. Adjustment is ob-
tained by the positioning of a fixed stop inW%the mechanism frame.

2. Trip Latch Roll Adjustment. Trip latchiroll on screw (2-40) should have
1/32" clearance (adjusted to the nearest tmrn) to trip block (2-45) with
the trip block against its stop. Adjustment is obtained by positioning
screw (2-40).

3. Operating Mechanism Removal., Thefoperator may be removed from the breaker
by disconnecting opening sprifigs (2-9) and contact operating arms (2-52),
and removing screws (2—2h), carefully noting number of shims (2-25) under
each screw. Shims (2-25) are/used to adjust main contacts (see Part III)
and must not be changed fer any other reason., When reassembling, the
mechanism should be in the thip-free position. After reassembly, check
trip latch adjustmentsqand,main contact adjustments. Check mechanism for
ease of operation and freedom from binds.

L. Yoke Adjustment. Withthe breaker closed and latched, the nut on the
threaded rod of yoke (2-6) should be flush with the bottom plate.

5. Interlock Adjustments Cubicle mounted breakers of the drawout type are
equipped withfa/drawout interloak. If a closed breaker is racked in
toward "cémneet position," it should trip shortly after it passes the
"test positien™ Indicator., It will then be impossible to close the
breaker until It reaches the '"connect position." As a closed breaker
is racked ouff, it should trip after approximately 5/16" travel, and it
will be impossible to close the breaker again until the "test position"
is reached.

If the interlock does not function as described, adjustment may be made by
positioning the acorn nut of the interlock plunger.

Z}.l
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PART III-A

CONTACT STRUCTURE

A, DESCRIPTION AND FUNCTION, The contact structure consists of main current
carrying contacts and arcing contacts arranged so that contact make and break
is by means of the arcing contacts. The main contacts are not subjected to
arcing, Arcing contact surfaces are clad with an arcing alloy which greatly
reduces mechanical wear and arc erosion. A positive wiping action of"the
arcing contacts prevents welding and sticking when interrupting hightetUrrents.

Both the stationary and the movable arcing contacts have apé punners
which lead the atc away from the contact surfaces., This prolongs/contact
life as well as aiding arc interruption,

The main current carrying contacts are silver plated and“haw¥e a positive
wiping action, This insures high conductivity and mairtains“the current
carrying areas clean, smooth and free from pitting or hammewring. When the
main contacts make, the first point of contact is at the lower end of contact
finger (2A-10), Further motion causes this contach fingep to rotate in its
socket., causing the contact point to move up towardythe “"knee" of the contact,
and separating the initial contact point.

When the breaker is called upon to interrupt aWcurrent, the main contacts
(2A-10) and (2A-2) separate, transferring thel curént to the arcing contacts
(2A-1) and (2A-3) without arcing. When thej,areing contacts part, an arc is
drawn between the comtact surfaces. Due to the inherent magnetic and thermal
effects of the arc, it will rapidly mowe, upwards along the arc runners and
into the arc chutss (2-30) (2-29) whére it IS extinguished.

B, MAINTENANCE, ADJUSTMENT AND REPLACEMENT. A semi-annual inspection and
servicing is usually sufficient; however, in cases where unfavorable atmos-
pheric conditions exist, more frequeéntyinspections are recommended. In any
casey the total number of breaker operations between servicing should not
exceed 1750,

The following Ttems are listed for convenience in maimvaining the contact
structure in good conditien® '

1. General. Check main comtacts for cleanliness. (Tkey should not be
dressed,) Cheek areéing contacts for wear and arc erosion. Contacts should
be replaced if afcing alloy shows indications of wearing through before
next inspectéion.4/ With arcing contacts (2A-1) and (2A-3) just touching,
if a 5/16"4dizmeteT rod camnot be passed between stationary contact fingers
(2A-10) afid mbvable main contact (24-2), arcing contacts should be replaced

2, Contact Adjustfient, Arcing contacts (2A-1) and 2A-3) do not require
adjustment, Main contacts (24-10) and (2A~2) are factory adjusted and
should not, require field adjustment unleas parts have been disassembled.
Adjustment is obtained by use of shims (2-25) between the operator frame
(2=20) and thes breaker frame (2-31). Main contacts are in proper adjust-

ment When there is a clearance of %/32" to 3/32" between the bottom of
fhe, stationary main contact (2A-10) and the face of the movable main

cdontact (2A-2) with the breaker closed., All contact fingers (2A-10)
should be in corrhact at the "knee" of the comtact and open at the bottom.
Be certain that there iz after-travel in springs (2A~9) with the breaker
clesed,




5

7

Arcing Contact Hinge Tension. Spring washers (2A-25) should be compressed
to give a pull of 2.6 1lbs., to 3.2 1lbs., with arcing contact just out of
contact and arcing contact spring (2A-21) removed. Mecasurement can be madé
by attaching a spring scale just below the contact surface and the pull
applied approximately perpendicular to the contact surface. Adjustmentfis
made by positioning nut (2A-26) on screw (2A-23).

Movable Arcing Contact Replacement. The movable arcing contacts (2A-1)
may be replaced, after removing arc chutes (2-29)(2-30), by removing hard-
ware and spring washers (2A-25) at the hinge joint of the arcingmcontact.
In reassembling, make certain that the hinge tension is correct lasfoutlined
above,

Stationary Arcing Contact Replacement. The stationary arcing céntact
(2A-3) may be replaced, after removing arc chutes, merelfaby.rémoval of
nut (2A-5), Replacement is obvious and no adjustment is reguired.

Movable Main Contact Replacement., The outer phase main“eontacts (2A-2)
may be replaced, after removal of arc chutes, as folloews: Loosen screws
(2-32) which hold bearing plate (2-47) on both eddshef 'shaft (2A-19).
Remove screws (2A-17) which hold cap (GA-18) oh, shaft, Remove cap from
shaft and rotate movable main contact away from¥hinge contact fingers
(2A-14). Since the hinge joint contact fimgers\and the main contact are
under spring pressure, care must be used not, towscore or damage the
contact surface. Any single phase may belremowed without removing the
other phases. However, to remove the egnteryphase, the operating mechanism
must be removed. In replacing the movable contacts, be certain that the
face of the movable main contact is ¥ined up with the stationary main
contact block before tightening the caps,

ﬂ
Stationary Main Contact Replacement. To remove the lower hinge contact (LN
block (2A-13), first remove movable,contact assembly (2A-2), as outlined
above, then screws (2A-7). To, rémove upper main contact block (2A-6), <
first remove movable main conta®h, (2A-2), then screws (2A-7) permitting K
the contact block (24-6) and Stationary arcing contact (2A-3) to be b
removed as a group. Once the)above members are removed, it is a simple R

matter to replace contactWfingers (2A-14) and (2A-10). Remove fingers
under a cloth or other’shield to prevent springs from flying free. A
screwdriver may bepused, to work springs and fingers to the ends of the
block for removal, “‘Gare¥should be taken not to damage contact fingers.
Note that lower spring (2A-12) consists of a double (inner and outer)
spring, while spring %2A-9) is a single spring. During reassembly of
upper and lowefr gontact blocks, there are no special adjustments to
observe; however, )aligmment between the three phases is important.



PART TV

SERIES OVERCURRENT PROTECTIVE DEVICES

A. DESCRIPTION AND FUNCTION. Series overcurrent trip devices function to trip
the breaker whenever the current exceeds a predetermined value. The device includes
a series coil, magnetic circuit, and a sealed oil time-delay device arranged per

Figure 12,

The available trip elements are as follows:

Iong-Time Delay Element: -for use with the instantaneous grip and/or
the short-time delay element. The pick-up setting is adjustabie

in the field to 80, 100, 120, 140 om 160% of the continuous ‘eurrent
rating of the trip coil. Settings in excess of 100% do(not permit
the continuous current rating to exceed 100% of the series coil
rating.

Short-Time Delay Element: -for use with the long-time,delay element
on selective trip systems., The pick-up setting is)adjustable in the
field to 500, 750, or 1000% of the continuous gUprent rating of the
trip coil. On special applications, it isp,possible” to add the in-
stantaneous element to this combination., :

Instantaneous Trip Element: -for use as‘notedjabove or as a single
element. The pick-up is adjustable ifytheNfield between 500 and 1500%
of the continuous current rating of the ceil.

, The devices are factory adjusted and should not be disturbed in the field
without proper equipment and knowledge of the device. The time-delay devices
‘ares not interchangeable and are markedf for idemtification as follows: The
long=time delay device cover is red, while the short-time delay device cover

is green. The time-delay band adjuStments are made by locating plunger (12-1)

im the proper hole on the trip element ‘extensions. To decrease time band

move plunger location closer to shdft/™l12-4) and to increase move away from _
shaft. The maximum, intermediate, and/minimum time bands are marked by white
bands on the trip element. Allfof the band locations are progressive, and inter-
mediate settings may be made” foryfiner selectivity,

- THe pick-up calibrationis selected by rotating knob (12~2) which moves
the calibration label (12-<3) to*the required setting.

The operation of the long-time delay element (12-15) is as follows: When
the magnetic pull ongthe armature (12-15) increases due to an overcurrent
condition in the geries coil (12-7), the armature (12-15) will pick up and
rotate about shaft (12-ag. This magnetic attraction must overcome the tension in
the pickup spring,(12=20) and also displace the silicone 0il in time-deley device
(12-14) from %heflower chanber to the upper chamber through the controlled
. metering elementy(12-12), As thé rrmature closes the gap to the core (12-8), it
engages trip block (2-44) and trips the breaker. When the breaker has tripped, the
armature will reset due to tension in the pickup spring. The short-time delay
element functiéns in the same manner, with the major difference being the con-

trolled metering element.

B. INSPECTION, MATNTENANCE & REPLACEMENT., The series trip device should be
ingpected prior to being put in service to see that the pick-up calibration and




time-delay band selections are in accordance with the application requirements.
The device leaves the factory with the following setting unless otherwise
specified in the purchase order:

(g) Long-time delay element set at 100% pick-up, intermediate time band
(b) Short-time delay element set at  750% pick-up, intermediate time,band
(¢) 1Instantaneous trip element set at 800% pick-up

The following procedure for removing the series irip device andychanging
coils on the "LA" circuit breaker up through 600 amperes should bemused;

1, From the rear of the breaker, remove screws (2-35) which hold one side of
series coil to connector (2-33),

2. Remove screws (2-32) and pull connector (2-33) throughfrear window of
molded base.

3. TRemove screws (2-34) holding other leg of series coill to”the lower contact
block.

L. Remove four mounting bolts (2-36).

La. To separately remove a single phase unit, bypass, Step 4 and instead remove four
screws that mount the unit to the base plate.

5., Detach four screws (12-5) and 1lift core aSsembly (1248), Slide coil (12=7)
off and replace with new coil.

6. Reassemble by reversing the prefeding steps. Care must be taken to insure
“that the two lower screws holding the core in the assembly next to the armature
shaft be securely tightened beforeythe top screws are tightened.

On "LA" circuit breakers 800 thru 4LOOO amperes, the overcurrent coils are
linked to the inductive seri®es ceils mounted in the rear of the breaker. The leads
must be disconnected to remowe the series trip assembly. To remove the series
trip device and change coilsy,disconnect the coil lead in the rear of the breaker
and then follow steps 4 thru 6%previously mentioned.

To remove time-delay devices (12-14) or (12-19) remove either side plate from
the single phase assembily,”detach the plunger (12-1) from the trip element
extension and slide thé device out of the top of the assembly. The time~delay
device is a sealed®wuniteand cannot be repaired in the field, The calibration
labels (12-3) &nd 4scalibration label locking screw (12-25) should not be disturbed
at any time. €Parts of individual devices, such as pick-up springs and calibration
lables, must notjbefinterchanged between devices, or calibrations will be lost.
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PART V

THERMAL OVERCURRENT PROTECTIVE DEVICE

A. DESCRIPTION AND FUNCTION. Thermal magnetic trip devices function to trip
the breaker whenever the current exceeds a predetermined value, This device
includes a series coil, magnetlc circuit, bimetallic element, heater coil, and
a secondary coil arranged per Figure 13.

These devices are factory adjusted and should not be disturbed inthe
field without proper equipment and knowledge of the device. The piekup,setting
is adjustable in the field to 80, 100, or 120% of the continuous ,urrent rating.
This selection is made by rotating knob (13-6) to the required settihg.
Settings in excess of 100% do not permit the continuous current, rating to exceed
100% of the series coil rating.

Because of the inherent time delay of this device it fis“eguipped with
instantaneous trip armature (13-21), to provide high-overlead protection,
which is factory set between 800 to 1200% of the continfius Gurrent rating
of the coil. This instantaneous elcment requires calibration to change the
pick-up value., To adjust, loosen screw (13-22) and\increaSe or decrease
tension in pickup spring (13-20) by rotating bracket\(13=23) about locking
screw (13-17).

The thermal magnetic trip armature (13-19) fanetions to trip the
breaker in the following manner: When an overeurrent exists in the series
coil (13-12), it causes a similar overcurrefithin“the secondary coil (13-9).
This overcurrent generates heat to bimetallié element (13-3) by means of
heater coil (13-2) which surrounds thifs elememt. The heat generated
causes the free end of the bimetalliéjelément (13-3) to rotate along with
cam (13-5). The rotation of this cam releases the thermal trip armature
(13-19) which was restrained by rollerw(13-7) working against this cam,
Upon being released, the thermal afmature rotates on shaft (13-10) so as to
close the air gap through which it’ is jelectromagnetically attracted to the
core assembly (13-13). As the fhermal armature (13-19) closes this gap,
it picks up and engages the®trip block (2-44) to trip the breaker, The
breaker having tripped, theghermal armature is returned to its latched
position by return spring (43-18). A short time interval may be required to
completely reset cam (13-5), after trip cycle is completed to permit cooling
of bimetallic element.

B. INSPECTION, MAINFENANCE AND REPLACEMENT. The thermal trip device should be
inspected prior to being put in service to insure that the pickup calibration is
in accordance withythes@pplication requirements. The device leaves the factory
with the following setting unless otherwise specified in the purchase order:

(a) Thermalymdgnetic trip element set at 100% pickup
(b) Instantaneous trip element set at 1200% pickup

The, following procedure for removing the thermal trip device and chang-
ing coilsyon "IA" circuit breakers up through 600 amperes should be used:

1. [Promithe rear of the breaker, remove screws (2-35) which hold one side of
series coil to comnector (2-33),

2%, Remove screws (2-32) and pull connector (2-33) through rear window of
molded base,
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6.

Remove screws (2-34) holding other leg of series coil to the lower
contact block.

Remove four mounting bolts (2-36),

To separately remove a single phase unit, ty-pass step 4 and instead
remove four screws that mount the unit to the base plate,

Detach four screws (13-11) and 1lift core assembly (13-13). Slide coil
(13-12) off and replace with new coil,

Reassemble by reversing the preceding steps. Care must be4takenito
insure that the two lower screws holding the core in the_,assembly next
to the armature shaft be securely tightened before the topWscrews are
tightened.

On "LL" -circuit breakers, 800 through 4000 amperegf the ‘overcurrent

coils are linked to the inductive series coils mountedVin the rear of the

breaker. The leads must be disconnected to remove the series trip assembly.
To remove the thermal trip device and change coils, disconnect the coil lead
and follow steps 4 through 6 noted above., Other“parts)of the device should

not

be removed or disassembled since to do so Will “disturb the calibration.
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