| ﬁn/sgallatun Care and Operation

of Circuit Breakers and Accessories

TYPE *D" MOVABLE PORTION
MA-350B (1200 AMP)
RUPTAIR MAGNETIC
POWER CIRCUIT BREAKER
AND AUXILIARY EQUIPMENT.
(STORED ENERGY OFERATOR)

BOOK BWX~6679

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 bhe desired contact
the Allis-Chalmers Mfg. Company.

ALLIS-CHALMERS MFG. (0.

BOSTON WORKS - BOSTON - MASS.



A

ALLIS-CHALMERS &> MANUFACTURING COMPAN

TAELE OF CONTENTS

. FOR
_ INSTRUCTION BOOK BWX-
CONTERTS SECTION NO.
Cautions Speeial - 9
Part 1 - Introduction _
General 1.1
Proper Care is Essential to Good .Service 1.2
Inspection and Shipping - 1.3
Receipt l.4
Storl.go . 1-5
Remove Shipping Supports .
Handling 1.7
Pre-Installation Service 1.8
Part 2 - Installation
General 2.1
Remove Shipping Praces 2.2
Prepare Breaker for Inspsction 2.3
Inspeot and Check Ereaker 2.4
Insertion Mechanism 2.5
Mochanical Interleck Switch 2.6
Orounding Contacts 2.7
Mechanical Interlocks 2.8
Position iz Cubicle 2.9
Operate in Test Position 2,10
Part 3 = Breaker Operation
Desoription of Operator 3.1
Charging Springe 3.2
Cloeing Breaker 33
Opaning Preaker 3.k
Manually Slow=Closing Breaker 3.5
Part 4 = Adjustments
General ‘ bl
Moter Coast he
Closing Lateh - he3
'h'ip Tatah ‘hh
Closing Solemoid he5
Trip Solenoid heb
Spring Position Switch be?7
Latoh Check Switoh 4.8

Anxiliarey Swltah ‘ L o



ALLIS-CHALMERS @ MANUFACTURING COMPANY

CONTENTS

Areing Contaet Hinge Joint
Contaet Pressure of Hinge Joint
Contact Aligmment

Contact Lead

Contaet Stroke

Part 5 - Maintenance

General

Contaests

Barrisr Stacks
Breaker Timing
Lubriecation
Maintenance Cuide

Part 6 - Replacement Parts
How to Order
Replacing Parts
Phase Barriers
T{iting Are Chutes
Barrier Stacks

Schedule of Checks & Adjustments

JSEC TION NO.

k11
ho.l2
hol3
helh
L.15

5.1
5.2
5.3
Seh
5-5’
5.

6.1

6.3

6.3‘
6.3b
6.3¢

Appendix A



FIG. HO,

t:-l‘\d-ﬂ



1,
2
3.
ke
&
2
.
&
9.
10,
11,
12,

13.

Lk

15,

| SECTICH - S
CAUTIONS. 70 ER OBSERVED IN THE

INSTALLATION, OPERATION, AND MAINTENANCE
or .

ATR MAGNETIC CIRCUI® BRRAKERS |
Examine breaker when delivered and repert axy SHIPPING DAMAGE,
Breaker shipped TIED in GLOSED POSITION,
Reneve SHIPPING.BRACES. and. PASTENINGS,
Heist breaker enly with SPREADER - aveid SHORT mm.
Stere te kesp dreaker and barrier stacks CLEAN and pRY.
Operating pewer I.EADS must bo. large enough'te aveid VOLTAGE DROP.

Botoro adjusting or repairing, discenmeat breaker frem all seurces
of POWER and see that breaker is OFEN and springs are DISCHARGED.

Unbels BLOW-OUT QOILS m AR CHUTE SUPPORTS befere tiltd.u ars shutes,
Aveid CLEANING FLUIDS dotrinnul te insulatien er paint.

Xaep GRAPHITE off imsulatien under pculty of rophemnt.

Do net dress Silver Gentact Surfaces.

During SLOW-CLOSE eperatien, prevent jamming uchmhl by PUILIKG LANTARD
when lead is picked up. :

Reconneot HLOW-OUT COILS AND ARG CHUTE SUPPORTS befers ENERGTZING
breaker,

Remeve SPRING CHARGING HANDLE befere snergiziag breaker sentrel bus,
Remeve MECHANISM LOCKING PIN befers energising breaker oentrel bus,



P. - ON

- da] GENERAL

Allis-Chalmers power eircuit breakers are the s of advanced research
and design. They are precision slestrical pment, tested te current ASA,
EEI, and NEBMA Standards, and manufactured ia u«ﬁu« with h:l.ghut standards.

1,2 PBOPBGEISBM&TOGWBMI‘

The necoum operation of this ¢irsuit breaker depeads .on preper mtalhtiou
and saintenance as & complement ta quality design and fadbricatiom,

The information and instructions included in this book are te ald you ia
installing and maintaining.these units se that you will ebtain fhe highly
satisfactory servige of which they are capable,

The following numbering system has beem mptod ror rady reforense in this
instrustion book: :

1.2 = TRefers to Section #2 of Part 1
.. k=220 =" Refers to Item #220 on 1llustration marked Figure A

Please pass this information along to.your eagineers,. metioa peree ’ nd.
servicemen who ¥will then be better lbl. to lidmu realising the besy servioce

from thil equipment,

1.3 ;Mm AND SHIPPIUG
During assembly ‘and when eircuit breakers are sompleted, they are nSJutd

to a series of teats and inspections, Packing is expertly done to assure
maxismm protoetionj;durin‘ shipment, - :

dah RECETPY

Upen receipt of the cirsuit breaker remove all pnnu truol and examine |
the breaker ind auxiliary equipment carefully to ssa.that no damage has «urnd

during transit,  If any injury is disalesed, a elaim fer dml."

£iled at onoce with the trmpertution eupw and the lnntntu'iu
Oompany notified,

ad STORAGE

If the breaker sannot be set up immediately in ids permanent huu.
it is necessary teo store the equipment, it sheuld be kept in & slean &ry phu
-and proteoted frea dust, the action of ecerresive gases, from ud. sambustion
products, ete.; and from mechanical injiury.



1,6 REMOVE SHIPPING SUPPORT

This oircuit bresker has beem shipped lecked in the olesed pesitiom. ‘
Packing braces that were installed te held meving parts stationary in tramsit,
mst be removed., Fastenings installed te held meving compeneats ¢f suxiliaries
in elosed pesition during transit mumst be removed.

1,7. HANDLING

In moving a eireuit breaker after shipping arates er supperts have been
remeved, and in handling the breaker with a srane or heist, hooks should be
attached enly to special supperts provided for the purpose and a spreader
used where necessary to prevent distortion of frame members., Avoid shert °
hitches which ocould place too mnch strain on parts of the breaker such as
bushings, insulating parts, fittings, eto., which are met designed primarily
for stiuctural strength. ' |

. 1.8 PHE-INSTALLATION SEAVICE

Cireuit breakars are completely set up, adjusted, and tested at the factory.
Huwever, since there are possibilities that adjustasnts eor fastenings may '

have béceme loosened during shipment, storage, and installatien, they sheunld
be chedked thoroughly and .corrected whers necessary as desoribed hereimafter
before energization, The breaker should be sperated several times mamually

at first, and them slectrically, prier te and after installation inm pesition
before the breaker is ready for service.

Bashings and other insulating parta sheuld be oclean and dry. All centact
surfaces should be inspected to ses 1f they are clean and smeoth, (Do net
dress silver surfaces,) . -



PART 2 — INSTALLATION

2,1 GENERAL
!

Although the circuit breaker was completely adjusted, tested and packed
for maximum protection in traneit, it is necessary that adequate steps
be taken to prepare the unit for installatien,

2,2 REMOVE SHIPPING BRACES

Breaker is shipped in closed position, Rmvo all lhippins‘ braces and ‘
fastenings used te holdtrip latch (4~27)* and other moving parts ef breaker
and auxiliaries, .

2,3 PREPARE BREAKER FOR INSPECTION

" Prepara bresker for installation inspection and servicing eutside of cubicls.

Remove phase barriers (see Section 6.3a) and tilt back are chutes to «xpese
interior of breaker (see Section 6.3b). :

2,1, INSPECT AND CHECK BEEARER

Examine for any meisture, dirt and other fereign material, which ceuld impair
optimum breaker perfermance,, ’ : |

Manually slew-clese the breaker (see Section 3.5), Carefully watch the

‘operation of the operater linkages and the contacts, Centacts sheuld mate

properly but need not make at the same time en all phases,

Operate breaker several times electrically te check for smoeth operatien
and to check adjustment of moter cut-eff switch. (Bee Seotios L.2).

P41t are chutes back te upright pesition (see Sectien 6.3b) and replace
barriers (see Section 6.3a & b), Make certain all hardware is securely
fastenod, espsclally the six blowout ceil connectiens, :

2 INSERTION MECHANISM

The breaker insertion mechanism should be checked and lubriocated if necessary
for “propor operaticn te prevent jamming during insertien, The breaker sheuld
be moved inta positien se that 1% can be relled straight inte the sublols with
a minimm of friction on the wheels and guides in tie cubicle, . (see Bestisn 2.6

2.6 MECHANTCAL, INTERLOCK SWITCH

The mechanigal intarlack switoh opans the spring ohar metey .¢irouls belers
the breaker ssn be meved within the cubicle, Borew ( xust be retated ene
quarter turn allewing the ewiteh (1e24) to epen, -This astien remeves the
prep under fest lever {1-20) permisting 1% te be depressed se as te meve the
breaker in the cubicle,

This switch must ba lecked in the olesed pesitien befere sperating $he bresker
electrically. ,



2,7 GROUNDING CORTACTS

Check te see that greunding fingers (1-12) en bettem ef breaker will
make preper centact with statienmary greund bar im cubicle, Check fer
preper greunding centact when breaker is meved inte cubicle,

2,8 MECHANICAL INTERLOCKS

Test mechanical interleck plunger. (1-18) amd make sure that it eperates
fresly and has ne binds ner interfersnce., Screw (1-9) must be retated te
allew switch (1-24) te spen befere feet lever (1-20) can be depressed,

2,9 POSITION IN CUBICLE

Meve the breaker inte each eof ita three pesitiens im the cubisle; dis~

connected pesition, test pesitien, and eperating pesitiem. Test te make sure
that breaker can be clesed electrically e in its test pesitien and in its
eperating pesitien, Nete that switch {1-24) mmst be in its clesed pesitiem

te energize the meter circuit. When a switchbeard.has mers than ene ef this
type of the same size and rating of sircuit breaker, sach circuit bresker sheuld
be tried in each eof the three pesitiens in several cubicles te assure
interchangeabllity.

2,10 OPERATE IN TEST Postriitw

The breaker sheuld be sperated aeveral times slectrically im its test peaitien
te see that all parts werk cerrectly in final preparation fer its epesrating
pesitien, Make sure that secendary cenmtacts ef breaker are in alignment with
secondary cemtacts in the cubicle, ‘

Meve the breaker slewly te its eperating pesitien, = Check aligmment of all
six breaker contacts fer preper engagsment with the subicle primary studs.
‘The alignment ef breaker and cubicle primary centacis.sheuld be.clese sneugh
se that the centact fingers en the breaker will mesh with the studs ia the
cubicle witheut Jamming, Check te mee that all secendary fingers are making
contact with the secondary bus,



PART 3 . BREAKER OPERATION

3.1 DESCRIPTION OF OPERATCR (Mg. &)

The stered emergy eperater censists of three systemss {(a) the driving
system, (b) the spring linkage, and. (c) the clesing linkage. The systems
are disengaged frem each ether except while perferming their mpecific
functien; thus, the driving system and spring linkage are cempletely free
of sach sther expect when the spring linkags.is reset and ready te be
charged, Similarly the spring linkage and clesing linkage are free of sach
esther except during a clesing eperatien, .

.1a DRIVING SYSTEM

The driving system censists ef a gearmeter driving a pinien {L-2) whieh,

in turn, drives twe spur gears (4-3). A free-swinging crank (i4-4) is meunted
en each spur gear shaft; it is driven by a pin (4-5) fastened te the spur
gear; and it drives the spring linkage. : B

3,1b SPRING LINEAGE

This system censists of four clasing springs (4~6), twe links . (4-7), twe
links (4-9), one link (4-10), twe links (4-11) and crank {(k-12),

When the linkage is reset, the springs can be charged by cranks (L-4) drivinmg
the rells (4-2) fastened te link (4-10) umtil links (4-9 & 4~10) ge ever
teggle, At the start ef this operatiem, links (i~9) will be in tensiem,
allewing a gap between latch (4-13) and its rell (4-19), Heweves part way
threugh the charging eperatien, as the springs are being charged, the actien
of roll (4-19) coming against latch (4-13) will be heard. The actien ef
links (4=9 & 4~10) geing ever teggle will be heard at the end ef the charging

operatien,

Releasing clesing latch (4~13) will free the clesing springs te drive the
breaker closing linkage (see belew). During this aperatien, the spring charging
linkage remains ever teggle until near the end of its atroke when the teggle

is brokean by crank (4-12) striking the kick-eff screw (4~32). The spring
linkage immediately resets allewing the breaker clesing linkage roem te reset
when tripped.

3,1c EREAKER CLOSING LINKAGE

This system censists of twe links (4~20), twe links (4-21) and arm (4-22). It
is always free teo operate in any eof its functiens as it is net secured te the

spring charging linkage.

In the clesing operation the sprinmg charging linkage drives teggla rell (4-15)
over teggle against step (4-59), thus clesing the breaker threugh arm.{4~23),
Depressing latch (4-27) during a closing eperatien prevents the breaksr frem
clesing, thereby making it trip free,



3.2 CHARGING SPRINGS

The closing springs (4-6) will charge as soon as the breaker control bus
is energized. Should the springs not charge, check the motor cutoff adjust-
ment (see Section 4.2).

The springs can be manually charged by inserting the charging handle down
guide tube (1-27) to engage the gearmotor. Rotate the handle in the direction
shown until the spring linkage is heard to go over toggle (see Section 3.1b).

REMOVE CHARGING HANDLE FROM BREAKER BEFORE ENERGIZING
BREAKER CONTROL CIRCUIT,

3.3 CLOSING BREAKER

When the springs are fully charged, the breaker can be closed manually by
pulling lanyard (1-26) or electrically by energizing the closing circuit.
This rotates latch (4-13) allowing the springs (4-6) to close the breaker.

3.4 OPENING BREAKER

The breaker can be tripped manually by depressing trip rod {1-43) or
electrically by energizing the trip circuit. This rotates latch (4-27)
allowing the closing linkage to collapse and reset.

The tripping action described above can take place at any time during a
closing operation, either manual or electrical, and regardless of whether
or not the armature is energized. Thus the mechanism is electrically and
mechanically trip-free in any position.

3.5 MANUALLY SLOW-CLOSiING BREAKER

In order to check and make contact adjustments, the breaker can be closed
slowly and mechanically held in any position of the closing stroke., The
following procedure should be followed.

a) Remove breaker from cubicle and tilt arc chutes back.

b) Be certain that control circuit is open and closing springs are
discharged,

¢) Insert mechanism locking pin into hole (1-28). 1t will be
necessary to rotate lever (1-29) to allow pin to pass through
hole. The pin should pass behind crank {1-30) and through
hole in opposite side of operator frame.

d) Insert spring charging handle into guide tube (1-27) and engage
with gearmotor. Turn handle in direction opposite to direction
indicated on shield until resistance is felt, Pull manual
closing lanyard (1-26) and continue turning handle. The breaker
contacts will slowly close.



3.5 MANUALLY SLOW-CLOSING BEEAKER (continued)

CAUTION: As the contacts &pproach the breaker closed
position, obsarve the position of crenks (4-4)
on rolls (4-~24). Care should be taken that the

crenks do not pass by the rolls, allowing the
contacts to snap open. -

Since the motor gears are self-locking, the contacts can be crenked to
any position and held for adjustment checks,

e.) To prepare for normal opsrations
Trip breaker open.
Hemove spring charging handle,

Remove mechanism locking pin.



PART 4 - ADJUSTMENTS
4,] GENFRAL

The breaker has been completely set up, adjusted, and tested at the factory.
However, sdjustments or fastenings may be changed or bscome loosensd during
shipment, storage, or installation, end should be checked and sorrected, if
necessary, before breaker is operated electrically., Manual operation ef
breaker should be used for preliminary operation to see that all parts are
fres and work smoothly. The bushings and other insulsting parts should be
clean and dry. All contact surfaces should be inspected to see that they are
clean and smooth, (Do not dress silver surfaces). Removal of all phase
barriers and removal or raising of arc chute assemblies gives access to
breaker for checking adjustmentas,

The paragraphs immediately following give the proper adjustments and methods
of making sam¢ on the Allis-Chalmers RUPTAIR Air Magnetic Power Circuit Breaker.
Adjustment ¥alues are all tabulated in Appendix R gttached.. :

4,2 MOTOR COAST (Fig, 4)

e motor -cut=off switeh (4~18) should open the motor eireuit to allow the
driving cranks (4-4) to coast after the spring links go over toggle, Adjust~
ment is made by means of screw (4-33), With springs charged, adjust acrew to
just bouch switch roll.

4,3 CLOSING LATCH (Fig, 4)

The closing latech (4-13) should engage its roll (4=19) approximately 5/32 above
the lower edge of the latch face. Adjustment is made by serew (4-28). If
unstable increase bite, If hard to trip, decrease bite,

Lok TRIP LATCH (Fig, 4)

The trip latoch (4-27) should engage its roll (4-1i) approximata%yus/ 2 above
the lower edge of the latoh face. Adjustment is made by sorew L=-65),

When the breaker is "open", the trip latch (4~27) should clear its latch roll
(4=14) by 1/32% 1/64, Adjustment is mads by screw (4=75).

L5 CLOSING SOLENOID (4-37)

The armature should move freely and have no binds, There should be clearance
between the trip pin and latch when the sclenoid is de-energized. The travel
of the armature ahould be such that slow manual actuation will trip the latsh
and have a 1/8 to 3/16 aftertravel, Adjustment is made by shimming the sclemocid.

L6 TRIP SOLENOID (4-36)
Action and adjustment are identical to elosing solenoid (see Section Le5)e



4,7 SPRING POSITION SWITCH (4-34)

The spring pesitiem switch (4-34), which is meunted em tep of the eperater
frame, indicates when the sprinmgs are charged. Its semtacts sheuld clese
Just bzforo)thc springs are cempletely charged., Adjustment is made by
serew (k-35/. . L

4,8 LATCH CHRCK SWITCH (4-1)

The latoh check switch, which is -meunted em the fremt of the eperater, epens
the clesimg circuit whem the trip latch is net set. Preper adjusiment has
- been made and sheuld require ne change, ‘

4,9 AUXTLIARY SWITCH (Fig. 11)

The auxiliary switch (1-15) has beem adjusted at the factery amd sheuld
nermally net require further adjustmeat, - Hewever, befere the breaker is
placed im service a check sheuld be mads te.see that the crank arm (11-10)
threws appreximately equal distances sa either side »f 3 vertical cemter

line. The adjustment fer threw of cramk arm is made by pesitiening the

clevis en the auxiliary switch cemnecting red. After cerrest adjustment is
made, make sure all fastenings and lecimuts are secure. Fach reter (11-3) can
be adjusted individually in steps ef 15 degrees merely by pressiag the cenmtact
te ene side against the spring amd retating it withim its izsulated reter
heusing until it snaps inte the desired pesitiem.

l,10 INTERTOCK PLUNGER (Fig. 1)

The feot lever {1-20) eperates the interleck plunger (1~18) as well as the
trip latch. Depressing the lever trips the breaker and raisss plumger (1-18)
sufficiently te release the breaker allewing it e be meved ia the cubicle, -
The imterleck is in preper adjustment whem the plunger (1-18) 19 pesitiened
te 1-3/4+1/16 abeve ths [lser line, and causes tripping ef breaker cemtacts
whem it is raised te 2 level met mere than 2-1/16 abeve the fleer line, The
lateh tripping red asseciated with the feet lever sheuld be clear of the trip

lateh (4-27),

4,11 ARCING CONTACT HINGE JOINT (Pig, 3)

The arcing centact jeint is in preper adjustment whem each spring washer is
deflected appreximately 0.015 inches. :

This adjustment is ebtained by tighteming nut. (3-4) umtil all parts are smug
fit; then tighten the nut 3/4 te 1 turam mere.

4,12 CONTACT PRESSURE OF HINGE JOINT {Fig. 3)

When the hinge jeint contact pressure is in preper adjustment, a pull of frem
7 te 91bs 1s requirsd te meve the discenmect teward the epem pesitiem. This

pull is measured as follews:



Remove pin (1-46) and detach link (1-47) from the discornect amms (3-18)
and (3-19)., Move the discomnect to a position just short of ®“contact
make"®,

Attach a spring scale to the discomnect eight inches above screw (3-24)
and in a direction perpendicular to the longest edge of the discomnect
arm, A pull of from 7 to 9 lbs, should be required to mcve the
discomect toward the open position.

Adjustment is made by tightening (or loosening) nut (3-14).

Before attaching link (1-47) to disconnect armes (3-18) and (3-19), check
contact alignment (Section 4.13) and contact lead {Section Lol4).

4,13 CONTACT ALIGNMENT (Fig, 3)

The horizontal pairs of main contact fingers should "make" with the
moving contact simltaneously. (Note: Contact on different phases
should not necessarily "make" simultanecusly).

If not already detached, remove pin (1-46) and detach link (1-47) from
disconnect arms (3-18) and (3-19) of two phases only. With the
maintenance closing device move the disconnect of the remaining phase
toward the closed position until a main contact finger is touched,
Dimension ¢ should then be no greater than ,010 inches,

Adjustment is made by loosening two nuts (3-22) and rotating the contact
assembly, Alignment (dimension g) should be checked after tightening
nuts (3-22).

Alignment is checked and adjusted on each phase separately. Be sure

there are no binds between contacts (3-11) preventing propsr wiping
action with the disconnect arms,

Check contact lead (section 4,12), before attaching link (1-47) te
disconnect arms (3-18) and (3-19).

L.1s CONTACT LEAD (Fig. 3)

Contact lead should be checked and adjusted only when the contacis are
in alignment (see Section 4,13).

The areing contacts (3-9, 10, 27, 28) should "make" before the main
contacts, Measure and adjust each phase separately as follows:



If wet already detached, remeve pim (1-46) te detach link (1-47) frem
discenmect arms (3-18) and (3-19). Meve the discemmect teward the clesed
pesitien until the arcing contacts Just teuch (See Fig, 3, View A-A, arcing

centacts engagin,g).-

The shertest gap between tho'ﬁotto centact fimgers (3-11) and the discemmect
arms (3-18) and (3-19) sheuld be 1/4 inch plus O, - 1/32, (Dimensien b in
View A-A of Pig, 3), Adjustment is mads by leesening er tighteming mut (3-1).

Recemnect link (1-47) te discemmect arms (3-18) and (3-19) using pin {(1-45).

4,15 CONTACT STROKE (Fig. 3)

Centact stroke sheuld be checked and adjusted enly when the centacts are ia
preper aligament (See Sectiem 4.13).

In erder te insure preper wipiag actiem and ceatact préessure, the streke of
the discennect must be maimtaimed im preper adjustment. Check and adjust as
followst .

With breaker im clesed pesitien, dimemsien g (View A-A of Fig, 3) ean the tep
pair of fimgers sheuld be 1/16 plus 1/16 -0, Adjustmemt is made with the

breaker im the eper positisa by increasing er decrsasing the effective length
of Link (1-47) by means ef muts (1-10). Each phass is adjusted imdividually,

After malcing the abeve adjustments, ea all three phases, trip the breaker epem
and check te see that dimensien d is 4-1/8 imches plus er mimus 1/3 en all
three phases. (On breskers with mere than feur centacts per phase, dimensiea d
1s still measured te the secsnd frem tep centact.)

Adjustment for dimension d is made by first removing.pin (1-33) em each
puffer, After lessening nut (1-42), increase (er decrease) effective leagth
of red end (1-40) by screwing {er unscrewiig) it inte pistem (1-ik). Adjust
red ends (1-40) en beth puffers the same amewnt, Tightem nuts (1-k2), replace
pin (1-33), and check dimensien 4,



5.} OBNERAL
Safety of the, 9] ;tor and aontinuity of elastrie sarvies of loads connested
to eirouit by a are dependent upon proper operation ef the breakers.

In order to knp eircuit breakers in proper order, it is recommended that a
routine service inspection sheuld he made at six momth er 2000 eperation .
intervals, whichever comes first. The actual servise interval and the amount
of servicing required will usually be determined by the partisular sonditions
at the installation and will be influenced by such things as the zumber of
operations, number of fanlt interruptions,. cleanliness of the equipment and
past oxperienco \r.lth the equimon’b.

Servieing 1- “uswally int.ou!od te cover adjusting, eleaning, . 1uhuut1n¢, 5

. tightening, inspection, teats, ete. A psrmanent record is uswally desirable:
and should list for each serial mumber, the date, operation counter reading,

general condition of equipment, and work done by serviceman, -

Be sure that the bruknr and its mechanism ia di'eonnoctod from all slestrie
power and that the breaker is in the open.position before uy maintenance is
attempted,

f
5,2 CONTACTS

Inspect all contact.a frequently, depending on severity of service. Replace
badly pitted or burned sontaets before they sre damaged. to suck an extemt
as to cause inpropor opsraticn of the. brsaker,

543 BARRIER STACKS

The barrier stu',ks. are fragile and should be handled .carsfmlly., The barrier
stacks should be inspected for ercsion of the plates in the arsas of the slots,
The stacks should be replaced when a milky glase is.chssrved.on the full
length of the edgss of most of the slots. . Thay shonld be likewise replaced
if plates are broken or cracked., When cleaning the brasaker and cwbicle,
inspeot for pleces of barrier .stack refractery material which would obviously

.indicate breakage. :

5.4 BREAKER TIMING
Check the contact adjustment and ti-ingmahkmutr
Aziilary sanipmets ind ses thet b Bmotions Lhopetiye i seaeotacy o2

bresker timing at any period of maintenance with ! hat ukm when the breaker
was new will immediately indicate a condition of maladjustment or friction
should the timing vary more than 1/2 cycles on opening or 2 syoles om closing
with the same coils,



LUBRICATION

Iubricatien 1s of the utmest impertance and a special effert sheuld be
made te assure that all mevimg parts ars kept clean and preperly lubricated
at all times, The discemnect hinge Jeint and the selemeid armature are
lubricated with micrefime dry graphite. Graphite sheuld be rubbed in well
and all excess carefully remeved. '

CAUTION:

Bearing Pins and ether mevimg parts sheuld be lightly lubricated with a
light film ef Beacem P-290 er equal., Needle bearings will in gemeral
net require frequemt lubricatien, but care sheuld be taksn te preveat
entrance of dirt and fereigm material durinmg maintemance werk, Mating
surfaces of main and arcing contacts sheuld met be lubiicated.

5.6 MATNTENANCE GUIDE

Refer te the attached "Schedule ef Checks amd Adjustaents®, Appendix A,
for a digest of pertinent imstructien beek informatiom, a guide te simple
and convenient maintemance precedures.



'ﬁ?ﬁ‘;ﬁ.’:ﬁ?‘ "i“&'?ﬁ:.&’ﬁ'.ﬁ:ﬁ'ﬁ:ﬁaﬂ”m‘ to atre ooplet
(1) Breaker serial mumber
(2) Wumber of pieces required
(3)  Referense munber
(4) Imstrustien book nwmber

(5 ) Dueription of part. (Use instrastion hook douriptionl |
. wiere possidle) , -

(6) Tated voltags of all metors, relays, and seils erdered -
(7) Eated amperes-of-all-noters, relsys, and coils or}dqrd "
) () Rated voltage of breaker o |
(9) Rated amperes of breaker
Thq brukor serial number is necessary to determine the sorrest 1dont:|.tr of
& party without this serial mmber, Allis~Chaluars MZg.. Ju. camnot be sure
QT the. correct ldentity. of the desired pqtl. .

1r any doubt exista as to the instruction dook refsrsnce er the «noﬁpﬁih,“
& dimensional sketch. of the desired part will help .to properly ideatify it..



6,3 REPLACING PARTS

Before removing any part, observe its function and adjustment. By so doing,
it is usually pessible te avoid any appreciable amount of adjustment work
after the installation ef the replacement part,

CAUTION: BEFORE REMOVING ANY PART, MAKE SURE THAT THE BREAKER AND
ITS OPERATING MECHANISM IS DISCONNECTED FROM ALL ELECTRIC
POWER AND THAT THIS BREAKER IS IN THE OPEN POSITION.

6,3a_ PHASE BARRIFRS (Fig, 1)

Iift wires of panel spring assembly (1-13) out of slots (1-1i) to release
panel (1-32), Lift and remove panel. Loosen center phase screw {1-23), remove
screw (1-2), and remove barrisr {1-25). The phase barrier assemblies (1-5)

and (1-7) can now be lifted and removed from the breaker,

,3b TILTING ARC CHUTES (Fig. 1)
Remove phase barriers (see Sestion 6.3a). Remove sorews {1-23), (1-37) of

esach phase, Remove sorews (1-39) to remove barrier (1-22)}., With arc chute
support in place, tilt back the ars chutes,

After tilting are chutes upright, and replacing barriers, be sure screws
(1-23), (1~37), and (1-39) are tightened securely on all three phases,

.30 BARRTER STACKS (Fig. 1)

Tilt back arc chutes (see Section 6.3b), Remove five sorews (2-2), barrier
(2-1), from each arc chute, 81lide barrier stack (2-23) through top of arc
chute,

When sliding a barrier stack into the arc shute, care should be taken to
see that the end containing the Vee-shaped slots goes in first.



APPENDIX A
SCHEDULE OF CHECKS AND ADJUSTMENTS

e s e ————

™is tabulatien is intended te serve as a ready reference fer servicing of
this equipment, Other items may be added as experience dictates. Fera
thereugh wnderstanding ef the breaker, it {s recemmended that the instructien
beek be studied,

1~ Breaker sheuld be prepared fer servicing eutside of its cubicle, BEreaker
sust be in the epen pesitien and discennected frem electric pewer, Remsve phase
parriers (Section 6.3a) and tilt back arc chutes te expese breaker iaterier

(Sestien 6.3b). Remeve screws (1-23) (1-37), and (1-39), and barrier (1-22)
prier te raising arc chutes.

2= Operate breaker marmually te check gemeral eperatien and freedem of mevement.
3. Visuslly imspect all parts duriag .a11 phases of servicing.

L= If a travel recerding deviae is available, it will furnish an excellent
indicatien ef the mechanical eperatien eof the breaker. Refer te Sectien 5.k.

5. Clean all parts ef breaker. An air blewer is useful in remeving dust frem

. gemerslly insccessible places.

6= Check meter ceast per Sectien Le2s

7w Check trip latch (4-27) adjustment per Sectiem L.k.

8- Check latch rell step screw (4=75) adjustment per Sectien 4.k.
9~ Check clesing latch (4-13) adjustment per Sectien k.3,

10- Check trip seleneid (i=36) aftertravel per Sectien 4.6,

11~ Chook clesing seleneid (L-37) aftertravel per Sectiem L.5.

12~ Check centrel relay fer preper actlen,

13- Operstion ceunter ls actuated by & spring which sheuld be adjusted fer
aintaum ferae by pesitiening ef the ceunter arm. Reacerd ceunter reading.

14= Check trip imterleck plunger (1-18) per Sectien 4,10,

15- Check all wiring fer frayed er breken wires, tighten all terainals.

16= Cheok all hardware fer tightness, Note that Stever leckmuts are used in
mazy places. These nuts may be identified by the slightly egg-shaped hele en
one end and the parallel greeves on the cerrespending face of the nut.

17- Operate breaker mamally and elestrically, . Check eperation at minimum
alese and trip veltage if pessible, '

F
18- Check spring pesitien switoh fer preper actlen per Sectien 4.7,



19- Remeve discennect arms as a unit by remeving screw (3-24) and nut (3-14).

- Refer te Fig. 3. Carefully inspect all centact surfaces in hinge jeint.
Silver washer (3-25) and adjacent surfaces sheuld be clean and free of reughness
or galling., Iaubricate silver washer and mating surfaces by rubbing im micrefine
dry grapiii;.used sparingly. Reassemble hinge jeint., Tighten hinge Jeint per
Sectien 4.12,

20— Check arcing centact hinge jeint per Ssctien 4.11.
_ 21~ Inspect conditien ef auxiliary switch centacts.
* 22~ Inspect cenditien of centrel relay centacts.
. 23— Check centact alignment per Section 4.13.
2~ Check centact lead per Sectien 4,14,
25~ Check eentact stroke per Sectien 4.15,
26~ Check fer barrier stack erssien per Sectisn 5.3,
27- Check cendition ef centacts,

' 28~ Reassemble breaker, De sure screws (1-23),(1-37), and (1-39) are secured
in each phase,

~29- Check breaker in cubicle, Check general fit and line up. Check eperatien
of trip interleck plunger in test pesition and fully inserted pesitiomn. Check
secondary wiring fingers fer geed contact. Check greunding contact fer goed
contact.

30- GENFRAL

The above peints will previde a quick reference fer maintenance precedures,
Other items may be added as experience dictates, Fer a thoreugh understanding
of the equipment, the instructien beck should be studied. Refer te FPart 5
fer general cemments en maintenance and lubricatien.
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