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INSTRUCTIONS 
fOR THE INSTALLATION AND OPERATION 

OF . ALLIS-CHALMERS TYPE 11LA11 

LOW VOLTAGE AIR CIRCUIT BREAK�RS 
AND AUXILIARY Equ I PHENT 

. 

m_TJ.,ON 11 INSTALLATI ON AND INSPECTION 

A. INTRODUCTION The type 11LA11 al r �I rcui t breakers may be furni shed for 
mo unti ng in any one of three ways. �hey may be used In met•l enclosed switch­
gear of the drawout type. In individual enclosures (pullout type) • or for 
stutlonilry moun ti ng In a cus t omer ' s own en c losi ng c�se or switchboard. All 
111..A11 bt"eDkers are comp letely assembled. tested, and ca l i brated at the hctory 
in a vcqical position and mu st be so I nst a lled to Qperete p roperl y . Customer's 

prima•·y connections sho�ld be ad equ ately braced against the effects of s hort 
cir�uit currents to pre�ent overstressing the break�r terminals. 

B. W/�RRANTY Allis-Chalmers 11LA11 air c i rcu l t bre aker s are warranted to be 
free

-
of def ect s in material and workmanship for a pe,riod of one year after 

�ellvery to the original purchase r. This warranty is lltnited to the furnish' 
of any part which to our satisfaction has been proven defect ive. Allis­
Chalmers will not in any case assurr.e responsibility for a lli ed equipment of any 
kind. 

C. RECEIVING AND INSPECTION FOR DAHA3E Immediat ely upon receipt of this 
�qu ip ment , carefully remove all packing traces and e�amfne parts, checking them 
against the PiCking list and noting any damages incurred In tran s it . If such 
is disclosed, a damage cl•im should be filed at one� with the transportation 
cowpany �nd Allis•Chalmers notified. 

' 

O. CAUTIONS TO BE OBSERVED IN THE INSTALLATION 
AND OPE RAT� ON OF 11LA11 CIRCUIT e.REAKERS 

1. Read lnstrcction Book before I n sta lling or making any changes or 
adjust ment s on the brea�er. 

z. As the clo$lng sprin gs on stored-energy breakers may be charged In 
either the breaker open or closed position, �xtreme care should be 
ttken to discharge the spr ings before work i n� on the breaker . 

3. When closing manually-operated breakers, alw�ys grasp closing handle 
flrmiy unti 1 it is ret urned to the normal vertical position. 

4� Check current ratings and serial numbers aga i n st single lin e diagram 
to assure that breakers are prop e r l y located �n switchgear at 

•inH4Jllatlon. 

5. theck the al ignment of the secondary disconnect f ingers to ensure 
ag�lnst misalignment due to possible distorti on of fingers during 
� h l pment and hagdling. 

I 6. Once the breoker Is energized . It should not;be to uched , except for 
operating. since most of the compone.nt parts' are aHa energized. 
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E. INSTALLATION The 11LA11 al r cl rcul t breaker Is cQmpletely adjusted, 
� tested, and Inspected at the factory before shipment, but careful check 

sho�.tld be made to be certain that shipment or storage has not resulted 
in damage or change of adjustment. Circuit breaker� should be Installed 
In a clean , dry, well-ventf lated place In which the atmosphere Is free 
from destructive acid or alkali fumes. Stationary-type breakers should 
be mounted high enough to prevent Inj ury to personn�l either from circuit 
Interruption or from moving part$ during automatic opening of the breaker . 

Allow sufficient space to permit access for cleaning and Inspection and 
adequate clearance to insulating barrier above the breaker to prevent 
damage from arcing during interruption. Before ins �alll ng , make certain 
that the breaker contac ts are in the open position. ; 
1. After the breaker Is installed In position, close It manually by the 

maintenance closing method (See Section Ill) to 'check p roper 
functioning of the mechanism and con tacts . (CAUTION: MAKE SURE 
CIRCUIT IS NOT ENERGIZED). During the closing operation, observe 
that the contacts move freely without Interference or rub bing between 
movable arcing contacts and parts of the arc chutes. Then refer to 
Sect ion II of the Instruct i on Book for a detailed description of the 
circuit breaker operating chara.cteristics befor� putting the breaker 
In 5ervlce. 

2. Trip units and accessory devices should receive a thorough check 
prior to placing the breaker in s e rvice to be certain that adjustments 
ere proper and parts are not damaged . 

J. C ubicle -mounted breakers of the drawout type are equipped with a draw-

. , 

out i nterlock to prevent movement of a closed br�aker Into or out of ( the connected position. See Section II of the lpstruction Book for a 
description of the Interlock . Its operation should be checked before 
the breaker Is energized. : 

4. Upon C9ffipletion of the installation Inspection, �he breaker is ready 
to be energized after the control wiring, if any, Is checked and the 
(nsuJation tested. 

f. STORAGE When breakers are not to be put Into Immediate use, they should 
be wr apped or covered with a non-absorbant material �o provide protection 
from plaster, concrete dust or other foreign matter, I Breakers should not be 
exposed to the action of corrosive gases or mo i s ture � I n  are'*s of high 
humidity or tempentture fluctuations, space heaters ir the equivalent should 
be provided. . 

G. MAINTENANCE Occasional checking and cleaning of the breaker will promote 
long and trouble-free service . A per iodic inspection and servicing at least 
every six months should be included in the breaker m�intenance routine. 

' 
i 

If the circuit breaker is not operated during extended periods , the breaker 
should not remain in either the closed or open position any longer than six 
rnonths. Maintenance opening· and closing operations should be made to ensure 
freedoro of movement of alI parts. \ 
H. RENEWAL PARTS When ordering renewal parts, spec fy the comple te name- ( plat� la includ ing breaker serial number. 
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209. SPRING 
210. CLOSING CAM 

211 PAWL 

212. SPRING 

213 TOGGLE LINKAGE 

214 NUT 

215 TRIP SHAFT 

216 TRIP LATCH 

FIG.2 

21'l SPRING 

218. STOP 

219 ROLLER 

220 TOGGLE LINKAGE 

221 SCREW 

222 RACKING SCREW 

223 CLEVIS 

224 RAIL 

TYPICAL OPERATING MECHANISM 
MANUALLY OPERATED BREAKER .CAP.CH Z, 1967 7Z -340-014-401 
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SECTION I I, OrERATION 
A. DESCRIPTiON The LA-600 air cJrcuit breaker has an InterruPting capu-:ity 
of 25,000 amperes and a maximum continuous current rating of 600 o�o�!es �= 
600 volts, 60 cycles. For Information on other voltages or fre��e�cies, ��­
factory.should be consulted. It Is available as a manually-operated break� 
or an electri-.: ally-operdted breaker. The two break�rs are identical with the 
e.l'ceptlon of the medi� '-!Sed to t ran smit pO'.-�er to charge the store:J-energy 
$prlng5• 

A double-toggle, trip-f ree mechanism Is' used; t hat I s, the breaker contact$ 
are free to open at any time, I f  requ.lred, regardle�s of the po�ition of the 
mech�nism or the force being applied. 

· 

J .  !"�ual ly-Operated Bre� As the breaker has a. single-frame t�pe 
con�tructicn, mo�t of tne latches and linkages �re arranged in pairJ; 

· however, for descrl pt i "'c purposes. they wi I J be referr·�d to as s i r.9lc 
i t ems . Refer to Figure 2. Oetal l 11A" shows the position of tri� l<'.ltch 
(216) when the breaker contacts are open with the clos i ng sprlr.g dis­
charged. Movement of closing handle (201) downward ro tates ;.am (lOB) 
against roller (105) thus pivoting closing cam (210} clock�ise abo�: 
pin (206) and extending stored-energy springs (209) ·thrOligh link (2�5) 
a1,d pin (226). Rotation of cam (210) clockwise perml ts spring {2.: 7) to 
collapse toggle linka·ge (213) and (220). At th,e same time , trip lat::t-a (216) ls reset by torsion spr i ng (228) as shown In Oetai I ''611• r�..srd ng 
down spring release latch hood {202A) after the clos i ng handle is 
ret�rned to the normal vertical position, releases the energy in spring� 
(209). Thro�gh link (225), closing cam {210) Is rotated ccunterclo:����e 

agai nst roller (219) which moves togg le linkage as shown in Oei;ai! ''C'', 
to �lose the breaker contacts. The closing operation may be int�rrJpted 
�t any point by f�nc;tioning of the trip dev ice , thus ens:Jring "trip-fre�" 
oper<� t ion. 

To open the breaker contacts, trip rod (207) is actuated. This rotates 
trip shaft (2 1 5) clockwise which releases trip latch (216) as sh�n in 
Detail 11A11• On breakers equipped with a shunt tr i p device, the !H·eclic.er 
contacts may be opened by operation of a remot� trip control switch. The shunt trip device rotates the trip shaft tq release the tr i p l�tch. 

TA9LE I 

,���GING $PRINGS: 

CLOS lNG: ----

1P.IPPING: ---
OR 

OPERATING PROCEDURE MANUALLY-OFERATEO Bi{E.M.£RS J --·----··1 
Pull handle {20 I) down a II the way (appro>< ima te I y I :!o0) 
and return to normal vertical po5 i tion. (Engage�e�t �f . 

pawl (211) with the ratchet teeth prevents handle ��­
versal unt i I the downward stroke i5 completed.) 
F'ush down spring-release latch hood (l02A) af t e .- handle 
is rctu:-ned to normal vertic�! 1pcsltion. 

Push In manual trip rod (207). 

!f shunt trip is provided, operate remote trip control 
switch (CST). (See Figure 3.) 1 

- 3 -

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



�' . 
. 
. 
' 

i ' ' 

I 
I 
i 
! r 

I 

' .  
! . 

A AWS-CHALME.RS 

202 SPRING RELEASE LATCH 
202A HOOD 
207 TRIP ROD ' 
210 CLOSING CAM 
225. LINK 
230 SPRitiG-POSITION SWITCH 
231 ARM 
232 MOTOR CUT-OFF SWITCH 
2.33. PLUNGER 

2 34. FLAT SPRING 
235 GEAR 
236. PINS 
237 TOGGLE LINKAGE 
238 MOTOR GEAR-BOX PINION 
239 MOTOR 
240 GEAR SEGft4ENT 
241. PIN 

FIG.2A 
TYPICAL OPERATING MECHANISM ELECTRICALLY OPERATED BREAKER 

MARQi 10, 19�7 72-:.\10·011-401 
r----- -- -------T-1-�-a::.n--�--- -----� I 

I ·� +� 
� 1 Aa 

T 

r 
TYPICAL WIRING DIAGRAM fOR 

El..ECTRICAL..LY OPERATED BR(AKERS 
_..,_, FIG.� ...... ,. .... 401 

' 
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2. lli.f t r ica l ly-Oeerated Breaker The mechanism of th e electrlcallv-opeqtted 
breaker Is the �arne as that of the manua I I  y -ope r·.at ed breaker except that 
the manual cl osing handle 15 r eplaced by an elec tri c motor and the gear 
system. 

Refer to Figures 2A and 3. Moveme nt of th e control switch (N) located 
on the front of the breaker to the 110N11 pos I t I on , when the con t ro 1 ci rcuit 
Is e nergi zed , w ill start the automatic c l os ing cycle. Motor gear box pin i on (238) rotates gear (235) counterclockwise, end pins (236) mo ve 
across the top of flat biasing sp�fng (234). This raises toggle tinkage 
(237) over center and positions gear (235) to mesh with gear segment 
(240). Since this gear segment Is at tached to c losing cam (210), the 
stored-energy springs are charged and latched in :the same sequence as 
described In the previous section. The lower ex �en s ion of cl os ing cam 
(2 10) engages a r oller on toggle linkage (237) to disengage gear ( 235 ) 

from gear segme nt (2LW) after the stored-energy � prings are la t ched in the 
charged position by spring-release latch (202). 1 

Spring-position switch (230) (SPS b) is actuated.to the opere position by 
arm (231) attach ed to link (225) as th e stored·e�ergy springs approach 
the charg ed position. This switch I nitia t es the 'spring recharging cyciL 
and Is connected in parallel with motor cut-off �witch (232) (88a) which 
is open Initially , closes while th e motor charges the springs, and opens 
when the springs are ch arge d with the gear i ng disengaged. The motor cut­
off switch is actuated by the movement of plunger (233) over pins (236). Approximat ely twelve seconds are required for completion of the spring 
charging cycle. 

The bre aker may now be closed by pushing down spring-release latch hood 
(202A) as In the manually-operated breaker, or It may be clos e d electri­
cally through remote close control switch (CSC) . 1 Th is switch energizes 
spring-rel�ase coil (SRC) which moves pi n (241) ln·a counterclockwise 
d i rection to tr"lp spr i n g release latch hood (202A) and sp ring -r eleas e 
latch (202). The 11Y11 coli Is energized simu ltan eously with the spring­
release col I and causes the 1�11 contact to open the circuit to th� motor. 
Since the ''Y11 relay will remain energized as long as the remote close 
control switch (CSC) is held c los ed , 11Yl11 contact keeps the motor ci rcuit 
open to pre ven t 11pumpi ng11 or repeated att empts to; ch a rg e the stared­
energy $prings when the breaker is closing. 

After the stored-energy springs ar e discharged, t hey are automatically 
recharged as long as the control circuit is ener gized, and th e cont rol 
switch (N) Is In the 110N11 position . Figure 3 shows the spring-position 
switch (SPSI·b} c lased to complete the motor contrpl ci rcul t as It wou ld 
be when the springs arc di scha rged. 

TABLE 2 

Charging Springs: 

Closing: 

OR 

Tri pp i ng : 
--

OR 

OPERATING PROCEDURE ELECTRICALLY-OPERATEO BREAKERS 

Energize control circuit . Hove cpntrol switch (N) on 
front of breaker to "ON" position� 

After springs are charged, actuat� remote close cont rol 

switch (esc). . I 
Push down spring-release latch ho9d (202A). 

I I 
Actuate remote trip control switch (CST). 
Push in manual trip rod (207). I 
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A ALLIS-CHALMERS 

TRIP SHAfT 

SlOE VIEW 

FIG.4 
TYPICAL RACKING MECHANISM 

8 DRAWOUT INTERLOCK 
APRIL. 3,1967 72·440·0to-401 
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a. RACKING HECHANISH, ORAWOUT INTERLOCK, AND LIFTING BAR Cubicl e-mounted 
breakers of the drawout type Include as Integral parts the mechanism to 
rack the breaker In and out of the cubicle compartment, the drawout trip 
Interlock and the drawout position markings . 

· · 

Refer to Figure 4. Lifting bar (401) may be used to lift the breaker when 
it 15 being Inserted In the cubicle� 

· 

With the breaker In position on the rails, the followin g sequence should be 
used to rack the breaker Into the fully connec ted position , 
ON ELECTRICALLY-OPERATED BREAKERS, BE CERTAIN THAT THE CONTROL SWITCH ON 
TtiE FRONT OF THE BREAKER IS IN T HE 110FF11 POS I T 1  ON. 

1. Lower the Interlock slide (402) to expose racking screw (404), 
(Lowering the Interlock slide will actuate trip rod (406) to trip 
a closed breaker. ) While the Interlock slide is Jn this position, 
the b rea ker Is "trip-free" and cannot be clos�d. 

2. With the switchgear operating crank, rotate r�cking screw (404) to 
move racking clevises (405) to the position shown where they will 
engage with fixed pins (403) In the cubicle . 

). The breaker should now be pushed along the rai I s  to the "DISCONNECTED" 
position. At the same time the racking clevises (405) should be 
checked to see that they are In correct alignment with cubicle fixed 
pins (403). 

Counterclock\11ise rotation of the operating crank will now rack the 
breaker Into the ''TEST" find connected posIt I ons. At t he ''TEST'' and 
connected positions, interlock (408) is In Its normal horizontal 
position . By removing operating crank and then raising interlock 
slide (402), trip rod (406) returns to the extended position permitting 
trip shaft (407) to res et and the breaker may be operated. 

Between ''TEST11 and connected positions , the cubicle I n terloc k cam 
(409) raises interlock (408) to ho ld trip rod .(406) and trip shaft 
(407) In the "trip -free" position so that the breaker cannot be 
closed even if Interlock s lide (4o2) Is raised. This Is to prevent 
movement of a closed breaker l�to or out of t�e connected position. 

4. To withdraw the breaker from the connected position, the procedure 
I s  the 5ame except that the direction of rota�lon of the operating 
crank I$ clockwise. 

CAUTION: TO AVOID OAHAGE TO THE RACKING MECHANISM , DO NOT ROTATE 

THE OPERATING CRANK IN THE COUNTERCLOCKWISE DIRECTION 
AFTER TtiE BREAKER HAS REACHED THE FU.LLV CONNECTED 
POSIT ION. 

- 5 -
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SECTION II I. MAINTENANCE AND ADJUSTMENTS 

A. MAINTENANCE Occasional checking and cleaning of the breaker wl II 
promote long and trouble-free service. A period !� ins pect i on and 
servic i ng at intervals of six mont hs or one year should be Included In 
the maintenance routi ne. Circuit breakers located in areas subject to 
acid fumes, cement dust, or other abnormal conditions, require more 
f requent servicing. After a severe overload Interruption, the breaker 
should be Inspect ed. 

If the circuit brea ker is not operated d ur i ng extended periods , it should 
not remain in e i ther the closed or open position �ny longer than six 
months. Maintenance opening and closing operations should be made to 
ensure freedom of movement of a I I  parts. : 

A sugges ted procedure to follow during malntenanc� Inspections Is gi ven 
below: 

1. De-energize the primary and control circu its. : 

2. Rack cubicle-mounted breakers of the drawout type to the disconnected 
pos ition . 

3. Discharge stored-energy s prings. 

4. Remove arc chutes and exam ine for burned , cracked, or broken parts. 

5. Wi pe the contacts wi th a clean cloth s at ura ted with a non•toxlc 
cleaning fluid. 

6. Replace badly burned or pitted contacts. (Se� paragraph E). 

]. Wipe aiJ insulated parts with a clean cloth saturated with a non-toxic 
cleaning fluid. 

8. Bearing pins and o ther sliding or rotating $urfaces should be cleane d 
and then coat ed with a li ght film of grease (S�e paragraph 6). 

9. Operate the breaker manually In maintenance clpslng position (see 
paragraph C) to check latch and linkage movemept. 

i 
! 10. theck breaker adjustments (see para gr a ph D). : 
l 

B. LUBRICATION lubrication should be a part of thp service procedure. 
Needle bearings are packed with grease and should requir e no further attention. 
Old grec1se should be removed frooa bearing pins and 9ther rotating or sliding 
surface�, and they should be wi ped with a thin film:of petroleum-oi 1-base 
precision-equipment grease similar to BEACON P-290.� Greasing should be done 
with care because excess grease tends to collect foreign matter which in time 
may make operation sluggish and may affect the diel,ctrlc strength of insula­
ting members. 
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A ALLIS-CHALMER� 

..]j ·I'· " (REFER SECT I ON I 1.J C PG. 7) f_;,.l ���. ' ·· MAINTENANCE CLOSI�G HANDLE · � .......�. 1,• ·1. . · ·�. !!:..--...-...-- . . r 
�·.- �.J;· � 
'<;j ·� _____ ..--RELEASE LATCH HOOp 

ls;r . • " 

� ''· . '} �L<: ....... . � ..... � 

205429 
,. . TYPICAL 

t ' i ' 

; 

MAINTENANCE CLOSING HANDLE 
ELECTRICALLY OPERATED BREAKERS 

STEP 1 

f ..• 

STEP 2 

MANUAL TRIP ROD --­

(REFER FIG. 2 DETAIL "D") 

(REFER TABLE }, PG. 7) 

FIGURE 5 

205430 
TYPICAL 

MAINTENANCE CLOSING HANDLE 
PROCEDURE 

"! 

. .I 
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C. f'4Aih7ENANCE CLOSlNG: During ln$pection prior to Installation and 
for rcutine maintenance Inspections, the break�r �ontacts may be closed 
slowly to check clearances, contact adjustments, and movement of l!�ks 
and latche s . The manual closing handle is used for maintenance closing 
the breaker. 

Electri�ally-operated breakers do not have a manu�! closing handl�. but 
a manual closing handle-cam assemb ly I s  av ai table as a maintenance item. 
Fig�re 5 shows the maintenance closing randle being in�erted i n  a� 
electrically-operated breaker after removal of thf! front cove r from th� 
bre..tker. When the hole In the maintenance closln� handle assembly is 
aligned with the holes in the operati ng rnechanism·frame, the pin which 
i$ attached to the chain Is Inserted. This pin hqlds the assembly In 
place and act� as a p'vot point for the cam. 

After insertion of the maintenance clos ing handle assembly on the 
electrically-operated breaker, the actual main tenance closing ope ration 
I s  the same for both the electrically-operated breaker and the ma��dlly 
operated breaker. Refer to Tab l e 3 and F i g ure s. 
r---------�-------------------------------------�----------------------� 

TA6LE 3 1'\AINTfNANCE CLOSING 

��OS��G CONTACTS: I. Pla�e blade of �crewdriver between hood and $pring 
release lat�h. Pu�h down �pring relea!e latch and 
hoI d It in this position. ; 

2. Pull clos i ng handle DOWN A�L THE WAY (approximately 
1200) and SLOWLY return to normal vertical po�i tion. 
a) Contacts will close to arcing contact tc�ch 

po5ition, bu t b r eaker � i II net clo $e completely. 

OPENING CONTACTS: I. Push I n manual trip rod . 

I 

CA�TION: THE A60VE PROCEDURE SHOULD DE USED FOR MAINTENANCE \:LOSIMi ONI.Y. 

NOTE: 

' ' ' 

Holding the sp ri ng release latch down prevents the stored-energy· 
spri ngs from propping in the �harged pos ,i ti on . Thus when the 
handle is slowly ret urned to the normal vertical position, the 
energy I n  the :�pring� is s l owly released, against the clcsl11g 
handle as� e mbly cam face. 

0. .A.DJUS T"'HH �: 
During ma i ntenance inspections , the following Items 'hould be checked 
to en5ure that the original settings are maintrined: 
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601. PIN 
602.SPACER 
603.PIN 
£.041. SPACER$ 
60:). S T RloP 
606.F'AN 

A ALLIS-CHALMERS 

Q; !A I L-'X\' 

607.8ASE 
608.SCREW 
609.SPRING 
610. SPRING GUIDE 
611. WASHER 
612. CL E V IS 

61 .. . CONTACT 
615. SUPPORT 
616. STUD 

619. CONTACT FINGER 
620.ARCING CONTACT 
6 21.NUT 

617. MAIN CONTACT 
62Z.ARC RUNNER 
62 3.SPRINGS ' 

624.SCREW 618. PIN 

FIG.6 
TYPICAL PANEL ASSEMBLY 
MARCH 8,1967 72-34o-020-�I 

�. ! 

�2�. SPACERS 
626. BAR 
627. SCREWS 
628. SPRING 

SET SCREW 
WRENCH 

629. CONNECTOR 
630. CONNECTOR 
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I. I..: .. iJ��-tch. Enq�qc.-<nent (Ref er to Figure 2) 

Trip iatch (216) should have an engagement of .06211 plus or mi n us 
.015" on trip shaft (2 1 5). Measurement is made with the latch 
re�ting on the s�aft in the reset position. 

2 .  Main Contact �ake (Ref�r to Fig�re 6) 

Compression of contact fingers (619) should be between .093" ar.d 
.125''. This is the difference in the meas u remen t from the breaker 
base to the cen t e r  of the finger conta ct surface whe n the breaker 
is open and the measurement in the same place wnen the breaker is 
closed. Th!s is checked with a no rma l closing operatic� - not 
maintenance closing. Adjustment is provided by positioning screws 
(603) after loosening nuts (62 1). Counterclockwise rotation of 
screws {608} in c reases compression. Care shou l d be taken to re­
tighten nuts (621) after adjustment. If it is desire d to check 
contact pressure, a push-type spring �cale can be used to cQncrcss 
contact fingers (619), with breaker open. Contact pressure sho�ld 
be between 20 and 30 po�nds. 

· 3. Arcing Conl;_jKt Make (Refer to Fi g ure 6) 
With movable a rc i ng contact (620) in any one phase touching the 
mating stationary contact when the breaker is closed by the main­
te,ance closing method. (see Table 3), the phase to phase variation 
should not exceed .062". Adj ustment may be made by positioning 
screws (608) as In pa rag ra ph 2, but it is essentia l that the main 
contact coo1pression be ma i n ta i ned within the tolerance li st ed in 
paragraph 2. Arcing contact pressure sho�ld be between 30 and 40 
pounds when checked with a pull-type spring scale at the base cf 
the a rcing contact t i p  insert with the breaker con t ac t s closed. 

4. Electricalh, �erated ereakers (Refer to Figures 2A and 3) 

a) ..-iotor Cut-Off Switch and �er i nq-Pos i t ion Switch -

The!e Sl·'ii tches are mounted on a conmo11 bracket that Is set and 
rol !-pinned in position d uring prod�ction te s ting . J f  replace­
ment is required. the bracket must be positioned so that when 
roll pins (236) in gear (235) are at the top position, thev hdve 
moved plunger (233} against the roller of motor cut-o f f  switch 
(232) to shut off the motor . As the springs are charged. drm 
(231) mvst engage the roller of spring-position �witch (230}. 

Pi lot holes arc provi ded :n the rno•>·lting bracket for dri II ing 
and roll-pinr.ing the replaceme'1t assembly in the correct 
pes i t  i on. 
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E. f.Q!!IACT REPLACEMENT Refer to figure 6. 
of main current carrying contacts and arcing 
initial contact make and final contact break 
contacts. The main contacts are not subject 
surfaces are clad with an alloy facing which 
wear and arc erosion. 

The contact structure consists 
contacts arranged so that 
is by means of the arcing 
to arcing. The actual contact 
greatly reduces mechanical 

When Inspection of the alloy facing Indicates that the contacts should be 
replaced, It should be noted that hinge contact fingers (6 1 4), main 
contact fingers (619) and arcing contacts {b20) are spring loaded. There­
fore, care must be exercised in removal and installation of any of the 
contacts. 

I. Main Contact Finger� 
With the breaker contacts open and the stored-energy springs dis­
charged, main contact fingers {619) may be removed by loosening 
screws (624) enough to relieve the compression on springs (623) as 
shown in Octal I 11A11• There are two springs behind each finger and 
it is important that they be positioned properly upon reinstallation. 
If difficulty is experienced in correctly positioning these springs, 

the upper and lower primary disconnects (119- Figure I} may be 
removed from each phase and the breaker inverted to rest on the ends 
of connectors (629) and (630). 

After the contact fingers are replaced, connector (629) should be 
positioned fn the center of the slot in the molded base to assure 
correct alignment of the primary disconnect fingers. 

2.  Stationary Arcing Contact 
The stationary arcing contact Is a part of connector {629) and may 
be replaced by proceeding as above. In this case, screws (624) 
must be removed. However, to provide clearance for removal of 
connector (b29) first insert a . 187'' diameter rod at least 211 long 
through the opening in support (bl5) as shown in Detai 1 11811• It 
may be necessary to compress contact (614) opposite arcing contact 
(620) in order to insert the rod .  This wi II hold hinge contact 
fingers (614) in position to permit removal of pin (603). After 
removal of pin (603), main contact (617) and arcing contact (620) 
can be positioned so that connector (b29) can be removed. 

3. Hinge Contact Fi ngers 
Hinge contact fingers {bl4) may be re�noved as follows: 

Remove top screw (b27) from support (615) and replace It with a 
.2)0-20 screw at least 1.511 long. Remove lower screw (627) and then 
gradually back off the 1.511 screw as shown in Detai I 11811, to relieve 
the loading from springs (628). The hinge contact fingers can now be 
removed. To provide easier a cce ss to the hinge contact fingers, pin 
(603) may be removed after the loading is rei ieved from springs (628). 
Be certain to replace the 1.511 long screws with the original screws 
after replac�nent of the contact fingers. 

- 9 -
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' 4. ��rcinq and Main Contact 
Either mov i n g arcing contact(620) or main contact (617) or both, 
may be removed and replaced as follows: 

Follow the steps outlined in paragraph 3 including removal of pin 
(603) or if hinge contact fingers are not to be replaced, omit these 
steps and begin by placing a .18711 diameter rod at least 2" long 
thro ugh the opening In support (615) as shown in Oetai I 11B11• Remove 
pin (601) and pin (603) if these-have not been removed previously. 

The complete movable contact assembly may now be brought to a bench . 
It is sug gested that a 0.511 thick piece of wood or phenolic be 

placed upright in a vise and the open slot in clevis (612} placed 
again�t It as a rest. The location of spacers (602), (604) and (625) 
should be noted. To minimize adjustment upon reassembly, the position 
of the two screws (608) relative to pin (618) should also be noted. 
Then the two elastic stop nuts (621) should be loosened and screws 
(608) backed off far enough to remove them from pin (618). 

CAUTION: EXTREME CARE SHOULD BE TAKEN TO HOLD THE ASSEMBLY 
FIRMLY TO RETAIN SPRING GUIDE (610) AND SPRING (609) 
UPON REMOVAL OF THE SCREWS. 

The moving arcing contact or the main contact may now be easily 
replaced. The reverse procedure i s  fol lowed for reinstallation. Care 
should be taken to replace spacers (602}, (604} and (625) correctly. 
Check alignment and adjustment of contacts upon reassembly. 
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2i£I..t ON I v I  S TAT I C  O V E R C UR R E NT T R I P  D E V I C E 

A .  I NTR O D U C T I ON The  A I  l i s -Cha l me r s  S t a t i c  O v e r cu r re n t  T r i p Dev i ce s  a re 
com ple te l y  s t a t i c ;  t h a t  i s  t he re a re no mov i ng pa r t s  o r  con t ac t s . The 
c i r cu i ts of t h e  dev i ce a re des i gned f o r  l i gh t  l oa d i n g  of componen t s  and a n., 
t empe ra t u re compe ns a t e d  f o r  a c c u r a cy and s ta b i l i ty o f  ca l i b r a t i on ov e r w i de 
t empe r a t u r e  r a n ge s f o r  i ndef i n i t e per i od s  of t i me .  Th e s ta t i c ove r cu r ren t 
t r i p dev i ces , wh i ch r e p l a c e  t he e l ec t ro -mec h a n i c a l  s e r i es ove r cu r r e n t  t r i p 
d e v i c es ,  pe r f o rm t h e  s ame f u nc t i on w i th a h i ghe r  deg ree  of  a c c u r a c y  and 
v e r s a t i. l i ty .  I n  c ommon w i t h  s e r i es · ove r c u r ren t t r i p  dev i ces , a l l e n e r gy 
f o r  ope ra t i on I s  ob ta i ned f ran ove r l oad  o r  f a u l t cu r ren t .  No b a t t e r i e s o r  
o t h e r  ex te rna l p owe r  s ou r ces a r e requ i red . 

T h e  comp l e t e  s ta t i c  ove r c u r re n t  t r i p s y s t em cons i s t s of t h ree c u r r e n t  t ra n s ­
f o rme rs , one p e r  phas e ,  moun t e d  on t h e  c i r cu i t  b reake r p r i ma r y  c on n ec t o r s , 
a re l ease  magne t , a n d  the s ta t i c  ove rcu r re n t  t r i p  d ev i ce .  Th i s  s y s t em 
ope r a t es to t r i p t h e  c i r cu i t b r eake r when a s y s tem over l oad cond i t i on exce ed� 
a p re - s e l e c t ed va l ue of c u r ren t . T r i pp i ng w i l l  occ u r  a f te r  a p r ed e t e rm i ned  
t i me de l ay o r  i ns ta n t a neous l y  depend i ng upon th e  adj u s tmen t s e l ec t e d  a nd the  
mag n i t ude of the  ove r l oad . 

The s ta t i c  t r i p dev i ce conta i ns t h ree cu r r ent  t rans fo rme rs  wh i ch p r ov i de a 
�ma l l  l ow vo l t a ge s econd a ry c u r ren t p r opor t i ona l t o  t he c i rcu i t  b r eake r  
p r i ma ry c u r ren t . The  s econd a r y  of e a ch t ra n s f o rme r i s  connec t ed i n  s e r i es 
w i t h a powe r s u pp l y  t ra ns f o rme r and a n  a ux i  1 i a ry t ra ns f o rme r .  The ou t p u t  
o f  t h e  powe r s u pp l y  t rans f o rme r s  i s  rec t i f i ed to  p rov i de D . C .  ene r g y  t o  t he 
re l ea s e  mugne t t r i p co i l a n d  a l s o a regu l a ted D.C .  p owe r s upp l y  t o ope ra t e  
t rans i s t o r  c i rc u i t s . Pot e n t i ome te:: r s  o r  rheos ta t s  connected i n  p a r a l l e l  w i th 
t h e  a ux i l i a ry t ra n s f o rme r s  p r ov i de an  A . C .  s i gna l vo l t a ge pr opor t i ona l to 
t lt e  p r i ma ry cu r ren t . Th i !>  ac t s  as  the i n t e l l i gence i np u t  for t he d ev i ce ,  
and t he ma gn i tude  of  t h i s A . C .  v o l t a ge de t e rm i nes whe t h e r  o r  no t  t h e b r c a �c r  
w i  I I  t r i p and t he t i me de l ay be f o r e  t r i pp i ng .  The re l a t i on be tween th i s A . C .  
s. i gn .: d v o l t a ge and t h e  p r i ma ry c u r r e n t  can  be va r i ed b y  a dj us t i n g t h e  
po t e n t i ome t e r �  to  s e t  the rn i n i mum p r i ma r y  c u r ren t a t  wh i ch t r i pp i n g w i l l  
o c c u r . T h i s  i s  t h e  p i ck-up  adj us tme n t . 

A t ra ns i s tor t r i gge r c i r cu i t  p reven t s  ope ra t i on of the  t i m i n g c i rcu i t  un l es s  
t h e  s i g na l exceeds 95% of p i c k-up v a l ue .  I f  t h e  t r i gger  h a s  ope r a t ed , a 
capac i to r  w i l l  cha r ge � ra d u a l l y  i o  a v o l t a ge wh i ch causes t h e  s t a t i c  sw i t � h  
t o  o�e r a t e , ene r g i ze t he t r i p c o i 1 ,  a n d  t r i p  t h e  b r ea ke r . I f  a t any  t i me 
be f o r e  t h e  s t a t i c  s w i t ch a c t u a l J y  ope ra t es , the  p r i ma r y  c u r ren t d e c r e a s e s  to 
9 5% o r  l e s s  o f  t he s e t  p i c k - u p , t he t r i gge r w i  1 1  t u r n o f f i:lnd r e s e t  \"' i 1 1  t u ke 
p l c:. u � . 

� 0111<:! m i nu r v a r i a t i ons  i n  p i c k - up and t i me de l ay may be expec t ed w i t h  t empe ra t u r e  
f l u c t u a t i on s  f r om a n  amb i en t  o f  -4o°C . t o an amb i en t  o f  5 5°C . 

A t y p i ca l b re a ke r r a t i n g p l a t e  i s  s hown i n  F i g u re 7A. The max i mum ra t ed 
ampe res i s  d e t e rm i ned b y  t he cu r ren t t ra n s f o rme r s  mou n ted  on t h e  c i r c u i t 
b re a ke r  p r i ma ry connec t o r s . The max i mum c u r ren t ava i l ab l e  i s  1 i m i t e d  b y  t he 
c i r·cu i t b r ea l-.e r f rame s i ze .  S i nce t h e  s t a t i c  ove r cu r ren t t r i p  d ev i ce componen t! 

a r e ca l i b r a t e d  i n  t e rms o f  t ra ns f o rme r s econda ry c u r r en t , t h e  s an .e dev i ce can b€ 

u � e J  w i t h  a ny of t he g r oups of c u r ren t t r an s f o rme rs av a i l ab l e. 
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B .  O E S <;_�_I PT I ON OF S TAT I C  TR I P  Ds'U_C E S  Th es e I ns t r uc t i on s  d e s c r i be f o u r  

mod e l s  of s ta t i c  t r i p  dev i ce s . A I  I a r e  s i m i  J a r  I n  ma n y  res pec t s  and  d i f f e r  
on l y  i n  t he k i nd of end u s e  func t i on t h a t  t hey p rov i de .  A l l u s e  the  s ame 
c u r ren t t r ans f o rme r i n p u t s  a n d  p rov i d e ou tput  s i g na l s to t h e  m a g n e t i c  l a t ch 
re l ease as p r ev i ous l y  des c r i be d . 

D ua l t�ode l A I  
Fu r n i s hed w i t h  one non-adj us t a b l e  c u r r en t - t i me c u rv e .  The c u r v e  may be 
e i t h e r f o r  t he m i n i mum , the i n t e rmed i a te , or t he max i mum c u r v e  as  s hown I n  
F i g u re ]E . T i me de l ay u p  to f i f t een i i mes p i ck-up i s  s t a n d a r d , a s  I s  
i ns t a n t aneous t r i pp i n g be tween f i ve a nd f i f t een t i mes p i c k - up b y a dj us tmen t . 
I t  mon i t o r s  t h e  c u r r e n t  i n  eac h o f  t h e  t h re e  p h a s e s . 

D u a l Mode l AG 
S ame a s  t he Hode l A I  exc e p t  t h a t  the c i r cu i t  I s  a r r a n ged t o  mon i t o r  c u r r e n t  
I n  t wo pha s es a n d  cu r ren t i n  t he n eu t ra l  of t h e  p r i ma ry c u r r e n t  t rans f o rme r s . 

Th i s  de v i ce i s  thus  a b l e  t o  p rov i de n o rma l ove r l oa d  a n d  s h o r t c i r c u i t 
p ro t e c t i on , a n d  a l so to d e t e c t  g round fa u l t c u r r e n t s  as  l ow  a s  20% of the 
c u r re n t  r equ i r e d t o  ope r a t e t he p h a s e  c i r cu i t s .  

Se l ec t i ve Mod e l 0 
Th i s  s ta t i c  ove r c u r re n t  t r i p  d ev i ce i s  f u r n i s he d  w i th t h ree l on g  t i me d e l ay 
c u r v e s  and t h ree s ho r t  t i me d e l ay cu rves , any  comb i n a t i ons of wh i ch may be 
s e l ec t ed b y  s et t i ngs  on t h e  f ron t p la t e of t h e  dev i ce .  S e l ec t i v i t y be tween 
c oo r d i na ted c i rcu i t b reake r s  can be ma i n t a i n e d  t h roughou t the f u l l i n t e r ­
r u p t i ng r a n ge o f  the c i rc u i t b r eakers . T h e  Mode l 0 d ev i ce mon i to r s  t he 
c u r rents  i n  e ach o f  t h e  t h r e e  ph a s e s . The a r ra ngemen t of t h e  c u r ren t - t i me 
cu r v e s  i s  s h own i n  F i gu re 70 . 

Se l e c t i ve Mode l OG 
S ame as the  Mode l 0 excep t t h a t t he c i r cu i t I s  a r ranged to mon i t o r  cu r re n t 
i n  two ph a s es a n d  c u r r e n t  i n  t h e  neu t ra l  of the pr i ma ry c u r ren t t r ans forme rs . 
Th i s dev i ce i s  t h u s  ab l e  to p rov i de no rma l ove r l oa d  a n d  s ho r t  c i r cu i t 
p r o t ec t i on ,  a n d  a l s o to d e t e c t  g round fa u l t c u r r e n t s  a s  l ow  a s  20% of t h e  
c u r ren t r equ i re d t o  ope r a t e  t h e  p ha s e  c i r cu i t s . 
T h r·ougho u t  t h e  tex t  a ny r e fe r e n ce t o  s t a t i c  t r i p d ev i ce -

I . 

A- I I s  a I s o  a p p l l c a b l e  t o  A-2 
AG i s  a I s o  a pp l i ca b l e  t o  AG- 1 
0 i 5 a I s o  a ppl ica b l e  t o  0 - 1 

S E LECT I O N  O F  S ETT I NGS 
The s t a t i c  ovc �c u r r e n t t r i p  dev i ces h a v e  a n umb e r  o f  knobs a n d  sw i tches 
wh i ch c a n  be a r r a n ged t o  s e l ec t  t h e  s pe c i f i c  cond i t i ons t h a t  w i l I ca u s e  
the c i r cu i t b re a ke r  t o  open . Th e s e l ec t i on o f  s e t t i n g s  I s  us ua l l y  mad e 
when t h e  c i r cu i t b re a k e r  i s  p l aced i n  s e rv i ce ,  a n d  w i l l  n o t  r equ i re l a te r  
chan ges u n l es s  l oa d  cond i t i on o r  o t h e r  p r i ma ry c i r c u i t cha n ges a r e  mad e . 
T h e  f o l l ow i n g  pa r a g r a p h s  d e s c r i be t h e  va r i ous s e l ec t i ons t h a t ma y be made . 
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CAUT IO N :  A L L  S E LECT I ON KNOBS ARE EQU I PPED  W I TH SHAFT LOCKS TO 
ENS URE PERMANENCE O F  S ETT I NGS . TURN I NG A KNOB ON A 
LOCKED SHAFT W I LL CAUS E LOS S  O F  CAL I BRAT I ON .  TH E 
SECT I ON ON  MA I NTENANCE DESCR I BES H OW TO RE STORE 
CAL I BRAT I ON I F TH I S  SHOULD HAPPEN . 

flck-Up Se l ec t ion 
The th r e e  knobs a r r a n ged v e r t i ca l l y  on the r i gh t  hand s i de o f  t h e  
s ta t i c  t r i p d e v i ce ( F i gu re 7) a re f o r  s e l ec t i on o f  t h e  cu r r en t a t  
wh i ch a t i me de l a y t r i pp i ng ope r a t i on w i  I I  s ta r t . Th i s  I s  t h e  p i c k-up c u r r e n t . O n e  knob I s  p r ov i de d  f o r  e a c h  ph a s e (ex ce p t Mod e l s  
AG , DG , whe re t h e  m i d d l e  knob I s used t o  s e l e c t g ro u n d  c u r r e n t  p i c k ­
u p) • 

T h e  p i c k-u p s e l ec t i on d i a l s  a re ma r k e d  w i t h  t h e  l e t t e rs "A" t h r ou gh 
"E 1 1 • T h e  p i c k - u p  c u r re n t def i ned by e a c h  l e t t e r  I s  l i s t ed on t h e  
c i r cu i t b rea ke r ra t i ng p l a t e  ( F i g u re 7A) . Th i s  I s  t h e  m i n i mum 
p r i ma r y c i rc u i t c u r re n t  wh i ch w l  1 1  ca u s e  t h e  c i r c u i t b re a ke r to 
ope n .  

E XAMP LE : A c i r c u i t b rea ke r has a ra t i ng p l a t e  a s  s hown i n  
F i g u r e  ]A . The p i c k - u p  s e t t i n g s  a re a t  po i n t  1 1N 1 • 
The r e f o r e , t he c i r c u i t w i  1 1  ca r r y u p  t o  200 Amp �  
w i t hou t t r i pp i ng � h e  c i r c u i t b r ea ke r .  Above 200 
Amps a t r i p ope ra t i on w l  I I  oc c u r .  

The p i c k- u p  s e l e c t i on i s  con t i nuous a n d  may b e  s e t  be tween ma r ks i f  
des i red . U s u a l p ra c t i ce i s  to s e t  a . l l p i c k - u p  knobs a t  t h e  s ame 
ma rk , b u t t h i s  i s  n o t  neces s a ry a n d  d i f f e re n t  p h a s e s  c a n  have 
d i f f e ren t p i c k - u p  s e t t i ngs . 

The r a t i ng of t he c i r c u i t b r e a k e r d e p e n d s  s o l e l y  on t he p r i ma r y 
c u r re n t  t ra ns f o rme r s  s e l e c t ed f o r  t h e  a pp l i ca t i on ,  a nd i s  l i m i t e d  
on l y  b y  t h e  c i rc u i t b r eake r f rame s i ze . T h e  r a t i n g o f  a c i rc u i t 
b r ea k e r ma y be ch a n ge d  i f  des i r ed me r e l y  b y  r e p l a c i ng t h e  c u r r e n t  
t ra n!. f o ru .e r s  a nd t h e  b r e a ke r  ra t i n g p l a t e .  No t h i n y c h a n ge s on t h e 
S t. d t i t.:  t r i p  dev l c.� o r  o t h e r  b r eake r c omponen t s . F i g u r e  7A shO\�!>  
b rea k� r  r a t i n g s  a v a l l a b l e  w i t h  v a r i ous c u r ren t t r a ns f o rme r s . 

D .AMP L t: : l h� b r e a k e r  r e p r e s e n ted b y  t h e  r a t i n g p l a t e I n  
f i gu re 7A i s  cha n ged t o  h a v e  60 0  max i mum ra t ed Amp s  
( t h u s  A • 300 ,  B • 3 7 5 , C • 450 , D • 5 2 5 , E - 6oo) . 

The p i c k - u p  s e t t i n g s  a r e  s t i l l  on "A" . The c i r c u i t 
w i l l  now c a r r y up to 300 Amps a n d  w i  I I  t ri p on a ny ­
t h i n g a bove 300 Amps i n  t h e  p r i ma ry c i r cu i t .  
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�ound P i�k-Up Se l ec t i op 
Mo d e l s  AG , DG . T h e  m i d d l e  knob on the r i gh t  h a n d  s i de of t he Mode l s  AG , 
OG , I s u s e d  t o  s e l ec t  t h e  s en s i t i v i t y  o.f g r ound c u r r e n t  d e t e c t i on .  I t  
i s ca l i b ra t ed as a p e r c e n t a ge of t he M I N I MUM ava i t a b l e  p i c k - u p  c u r r e n t  
shown on t he b rea ke r ra t i ng p l a t e ( F i g u re 7A) . I t  does n o t  h a v e  a ny 
r e l a t i on s h i p  to t h e  p i c k- u p  c u r ren t s e l ec t ed f o r  t he p h a s e  s e t t i n gs . 
Ca l i b ra t i ons a re ma r k e d  a t  2 0 , 40 , 60 , 80% b u t  adj u s tme n t  i s  con t i n uous . 

EXAMP LE : 1 .  A c i r c u i t b r eake r has a r a t i ng p l a t e  pe r F i g u re ]A.  
T h e  p i c k - u p  s e t t i n g s  a r e  o n  " C "  t o  s e l ec t  300 Amp s 
p i c k- u p . T h e  g round p i c k- up I s  s e t  a t  40% . 

The g round c u r r en t  t h a t w l  1 1  c a u s e  t r i pp i n g I s  t he re­
f o r e  n o t  l es s  t h a n  40% o f 200 Amps , o r  80 Amps . 

EXAH? l.E : 2 .  Same cond i t i ons exce p t  p i c k- u p  s e t t i ngs are  on 1 1E 1 1  to 
s e l ec t 400 Amps p i c k- u p .  

T h e  g r ound c u r r e n t  p i c k- u p  I s  s t l  1 1  80 Amps , based on 
the m i n i mum ava l ! a b l e  p i c k - u p  of 200 Amps . 

G round cu r rent p i ck-up i s  t rea t ed I n  t h e  s ame man n e r  a s  p ha s e  c u r r e n t 
p i c k-up when u s i ng t h e  c u r r� n t - t i me c u r v e , a n d  t h e  s ame c u rve ( F i gu res 
70 and 7B) i s  used for de f i n i n g t i me de l a y . 
f:XAMPLE : 3 . B rea ke r ra t i ng pe r F i g u r e '/ 7 A .  P h a s e  p i ck-up s e t t i n g "E" 

(400 Amps ) . G ro un d  p i c k- u p  s e t t i n g 40% (80 Amps ) . An 
a c t ua l g round c u r ren t of 320 Amps i s  f l ow i ng .  

320 Amps g round c u r re n t  i s  fou r t i mes (4X) p i c k - u p  a nd 
w i l l  c a u s e  a t r i p  ope r a t i on I n  fo u r and one-ha l f  s e c onds 
(on the m i n i mum t i me band) a s  s h own on t h e  c u r r en t - t i me 
c u rve ( F i g u r e  7E) . H oweve r ,  t h i s  g round c u r ren t i s  muc h  
l es s  t h a n  t h e  pha s e  p i c k - u p  s e t t i n g ,  a n d  wou l d  n o t  be  
recogn i zed on t h e  phas e p i ck-ups . 

The l owe r  l i m i t of g ro u n d  f a u l t recogn i t i on on t h e  Hod e l s  AG , OG , s ta t i c  
t r i p  dev i ces i s  40 Amps g round c u r ren t .  P r i ma ry c u r re n t  t ra n s f orme r s  
t h a t  p rov i de a M I N I MUM CONT I N UOUS C U RRENT SETT I NG OF LE SS THAN 200 AMPS 
(G ro up IV , F i gu re 7A) s hou l d  n o t  be u s e d  f o r  g round fa u l t d e t ec t i on .  

�a n t a neous Tr i p  S e l ec t i on 
Mode l s  A I  a n d  AG . T h e  knob on t he l aw-�e r  l e f t  s e l ec t s a Clu· re n t  v a l u e 
a b ove wh i c h t r i pp i n g t a kes p l a ce I ns t a n t a neous l y  I ns t ead of on t i me d e l ay .  
The ca l i b ra t i on i s  ma r ked i n  mu l t i p l es of p i c k - u p  and a l l ows s e l e c t i on 
be tween f i ve t i mes ( S X )  and f i f t een t f mes ( 1 5X) p i c k - u p .  I t  I s  t h u s 
depende n t  on the s e t t i n g s  s elected for pha s e  p i c k - u p  ( a s  we l l  a s  g r ound 
p i c k - u p  on t h e  Mode l AG) . The cu r ren t - t  i rne c u r v e  ( F i g u re 7 E )  s h OYJS h ow  
t he t i me de l ay w i l l  f o l l ow t h e  a p p r op r i a t e  t i me b a n d  c u rve u n t l I t h e  
i n s t an t a neous s e t t i n g i s  r e a c hed , t h e n  w i 1 1  go t o  t he i ns t an t a neous v a l ue 
for a t  I c u r re n t s  a bove t h a t  s e t t i ng .  
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EXAMP L E : B r ea ke r ra t i ng as pe r F i g u re 7 A .  Ph ase p i ck-up s e t t i ng 
1 1E 1 1  (400 Amps ) . I ns t an tane o u s  s e t t i n g l OX (4000 Amps ) . 

Cur rents a bove 4ooo Amps w i  I I  c a u s e  i ns t a n t aneous 
t r i pp i n g to occu r ; c u r re n t s be l ow  4000 Amps wi I I  f o l l ow  
t h e  a p p r op r i a te t i me de l a y c u rve . 

�PLE : B reake r r D t l ng as pe r F i gu re 7A . Phase p i c k - u p  s e t t i n g 
1 1£ 1 1  (400 Amps ) . G ro und p i c k- u p  s e t t i n g 40% (80 Amps ) . 
I ns tan taneous s e t t i ng l OX .  

I n  t h i s examp l e us i n g a HOD E L  AG . t h e  b reake r w i  I I  t r i p  
w i t hou t t i me de l ay i f  t he ph a s e  c u r r e n t  exceeds 4oOO 
Amps , o r  i f  the  g round c u r r en t  exceeds Boo Amps . 

Jjme Band S e l ec t i on 
i h e  t i me bands on the Mode l A I  a n d  AG a re s e t  du r i ng ma nufac t u re and 
ca nnot be cha nged . The l e gen d on the uppe r l e f t  cor ne r o f  t he s ta t i c  
t r i p  dev i ce i nd i cates whe t he r t he pa r t i c u l a r  d ev i ce I s  s e t f o r  M I N I MUM . 
I NTERME D I ATE . o r  t'AX I MUM T I ME BAND , co r re s pond i ng t o  the cu rves on 
F i gure ] E .  

The Mode l s  o .  DG . a re a r ran ged s o  t ha t any o f  t he t i me bands may be 
s e l ec t ed a s  des i r ed . A l s o .  t he re a re two g roups of t i me ba n d s 
p rov i ded ; one f o r  l on g  t i me d e l ay a n d  one f o r  s h o r t  t i me de l a y . 
co r res pond i n g t o  t he c u r ves on F i g u re 70 . 

The knob a t  t he m i d d l e of the  l e f t  s i de on the Mode l s  o .  OG f r on t 
p l at e i s  a t h r ee - pos i t i on sw i tch  ma rked to I nd i ca t e  LONG T I ME BAND 
SETT I NG .  The t h r ee pos i t i on s  p r o i l de f o r  s e l ec t i on of a M I N I MUM . 

I NTERMED I ATE . o r  MAX I MUM T I ME BAND , a s  s howr. on F i g u r £  7. 

The knob a t  t he uppe r m i dd l e  of t h e  Mode l s  0 ,  DG f ron t p l a t e p rov i des 
for s e l ec t i on of e i t h e r  a M I N I MUM , I NTERMED I ATE , OR A MAX I MUM S H ORT 
T I ME BAND s e t t i n g .  

The two g r oups o f  t i me ba nds a re i ndep e n de n t o f  each o t h e r .  Any l ong 
t i me band c a n  be se l ec ted t o  wo r k  w l t h  any s h o r t  t ime !J a n d . 

T r d n5 f e r  to S h o r t  T i me S c l e � t i o� 
Mode l s  D ,  DG . Th e knob a t  the l owe r  m i dd l e  of t he Mode l s 0 ,  OG f ron t 
p l a t e s e l e c t s  t he v a l ue of p r i ma ry c u r r e n t  a b ove wh i ch the  t i me de l ay 
wi I I  f o i l � t h e  s e l ec t e d  s h o r t  t i me ba n d . I t  i s  ca l l b r a t e d  i n  
m u l t i p l e s  of t he s e l ec t e d  p h a s e  p i c k - up c u r r e n t .  Ma r k i n g s  a re 
prov i ded a t 5 ,  1 0 ,  1 5  and 20 t i mes p i c k - u p .  The p r i ma r y c u r r e n t  
va l ue of  t h i s  adj u s tme n t  de pen ds o n  t h e  pha s e  p i c k - u p  s e t t i n g t h D t  
h a s  been s e l ec l ed . 
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EXAMP LE : -----....-. B reake r rat i ng a s  per F i gure  ]A . Pha s e  p i ck-up s e t t i ngs  
1 1A 1 1  ( 200 Amps) . Lon g t i me band s e t t i n g I s  on AAX I MUM . 
Shor t t i me band s e t t i n g  I s  on M I N I MUM . T r an s f e r  t o  
s h o r t  t i me I s  s e t  a t  l OX .  

Cu r ren t s  be tween 200 t>mps and 2000 Amps w l  1 1  t r i p  t h e  
b r eake r a f t e r  a t i me de l ay de f i ned by t he max i mum l ong  
t i me cur v e ( F i gure 70) . Cu r re n ts above 2000 Amps w l  1 1  
t r i p  t he b re a ke r i n  the t i Te I n d i ca ted by t he m i n i m um 
s hor t t i me c u r v e . 

I f  t he phase p i ck-up s e t t i ngs were changed t o  · � · ·  
(250 Amps ) , t hen the short t i me band wou l d  be u s ed for 
cu r re n t s  of 2500 Amps and a bove . 
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2 .  �INTENANCE AND T ESTING 

Ma i n t e n a n c e  
Each s t a t i c ove rcu r r e n t  t r i p  dev i ce I s  �dj u s t ed ,  ca l i b ra ted , a n d  tes t e d  
b e f o r e  s h i pmen t and i s  ready for us e a f t e r s e l ec t i ng app rop r i a t e  se t t i n gs 
nnd l ock i ng t h e  p o ten t i ome t e r  s h a f t s . 

Ma i n t enance i n t h e  us ua l s e n s e  of c l ean , readj u s t ,  l ub r i ca te ,  e t c .  I s  n o t  
requ i red o n  s t a t i c  ove r c u r ren t t r i p  d ev i ces . The on l y  ma i n t e n a nce t h a t 
I s  recommended i s  pe r i od i c ve r i f i ca t i on t ha t  t h e  dev i ce i s  f un c t i on i n g . 
Th i s  may be s u pp l emen t ed �s de s i r ed by check i ng t h e  ca l i b ra t i on ,  
I n s pec t i on f o r  l oo s e  o r  b ro ke n  ex t e r na l w i r i ng .  r e s t o r i ng l os t ca l i ­
b ra t i on ,  e tc . 

Res tor i ng Los t C a l i b ra t i on 
Th e ca l i b ra t i on of t h e  s ta t i c  ove rcu r ren t t r i p dev i ce depend s  on t h e  
kn obs be i n g p rope r l y  o r i e n ted o n  t he i r s ha f t s . I f  t he knobs a re f orc ed 
b y  neg l ec t i ng t o  l oo s e n  the s h a f t  l ocks , ca l i b ra t i on w i l l  be l os t .  b u t  
c a n  read i l y b e  res tored . 

A knob w i  I I  be I n  p rope r  ca l i b ra t i on i f ,  when t u rned cou n t e r c l oc kw i s e  a s  
f a r as  i t  c a n  go , the po i n t e r J i nes up p re c i s e l y  w i t h  the  red  ca l i b r a t i on 
do t on the d i a l . Re f e r  t o  F i g u r e  7 B .  

I f  the a bove c hec k s hows t he ca l i b ra t i on t o  be I n  e r ro r , remov e  the knob 
by l oos en i ng i t s s e t  s c rew and s l i p p i n g I t  off t he s h a f t .  Then be s u r e  
t h e  s ha f t l oc k  I s  l oos ened ( s ee F i g u r e 7 B )  a n d  t u r n  t he s h a f t  coun t e r ­
c l oc kw i s e as f a r a s  i t w i  I I  go . Keep t he s ha f t  I n  tha t pos i t i on and 
r e p l a ce the knob so t ha t i t  i s  d i r e c t l y  ove r  the r ed ca l i b ra t i on dot . 
T i gh ten t h e  s e t  s c rew I n  t h e  knob . 

W i t h t h e  s h a f t l oc k  l oos ened , t h e  knob ma y now be t u rned t o  t h e  s e l ected 
d i a l  pos i t i on , t he s ha f t  l oc ke d , a n d  t h e dev i ce r e t u rned t o  s e r v i ce .  

�t!..!l9. 
T h e  tes t i n g of A l l i s -Cha l me r s  s ta t i c  ove r c u r ren t t r i p  dev i ce s  I s  eas l l y  
ac comp l i s he d  u nde r  f i e l d  con d i t i on s  w i t h  a m i n i mum of equ i pme n t  a n d  
p r ep a ra t i on . V a r i o u s  t e s t s  can be made , and i n  a ma nne r t h a t  ma k e s  t h em 
s u i t a b l e  for u s e  d u r i ng r o u t i ne ma i n t e n a nce . Ca l i b ra t i on c a n n o t  norma l l y  
b e  done u n d e r  f i e l d  cond i t i ons . 

T h e  tes t s  t h a t  w i  I I  be d e s c r i bed c a n  be done on a comp l e t e  b r e a k e r  
a s s �nb l y  l oca ted i n  t h e d i s connec t pos i t i on i n  t h e  c u b i c l e ,  o n  t he 
comp l e t e  b rea ke r on a wo r k  t a b l e ,  o r  on a s ta t i c t r i p  dev i ce con p l e t e l y  
r emoved f rom the b r e a ke r .  I t  i s  n o t  n eces s a ry to remove perma n e n t  
w i r i n g i n  or de r to m a k e  t es t s .  T e s t i ng c a n  be done o n  a b rea ke r exac t l y  
as i t  i s  u s ed i n  no rma l s e rv i ce .  

Tes t Egu i Qr:le n  t 
S i mp l e ,  rea d i l y a v a l ! ab l e  e qu i pmen t I s  u s ed I n  t h e  tes t i ng of s t a t i c  
ov e r cu r r en t t r i p d e v i ces . The fo l l ow i n g i tems of equ i pmen t a re requ i r ed 

f o r  pe r f o rm i n g  t h e  r ou t i ne FUNCT I ON Tes t .  
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l .  A 1 1 5 VAC v a r i a b l e  vo l t a g e  t ra n s f orme r  w i t h a t  leas t  
3 Amp s ou t p Li t . 

2 .  An amme t e r wh i ch w i  1 1  l nd l c D t e  I t o  3 Amps w i t h  
r e a s onab l e  a c c u r a cy . 

3 .  An a i r - core rea c t o r  of 3 5  m i  I l l -h en r i es o r  mo r e  w i t h  
a D C  r es i s t a nc e  o f  2 0  ohms o r  l es s . A s t an da r d 1 25 V 
D C  pa.-.'e r c i r cu i t b re a ke r  s o l en o i d t r i p  co i l (s u ch a s  
A l l i s - C h a l me rs N o .  7 1 -200 - 745 -50 1 )  may b e  u s e d , a s  
rnay o t he r s i m i  I a r co i l s .  Howeve r ,  a re.1 c  t o r  des i g n e d  
f o r  t h e  p u r pos e i s  av a i l ab l e ,  a n d  i s  a l s o s u i t a b l e  f o r  
t h e mo r e  a c c u r a t e  r e q u i r emen t s  of time d e l a y t es t i n g .  
I t  may be o r d e red a s  - REACTOR , 7 1 - 1 42 -395 -50 1 .  

A I  l i s -Cha l me r s  c a n  a l s o s u pp l y a comp l e t e ,  I n t e g r a t ed and e as i l y 
po r t a b l e  t e s t s e t  comp r i s i n g es s en t i a l l y t h e  above equ i pme n t , a s  
I l l u s t ra t ed i n  F i g u r e  7 C .  Con t a c t  t he l oca l A l l i s - C h a l me r s  o f f i ce 
f o r  f u r t he r  i nf o rma t i on .  

T e s t P roced�;J..!:& 
Th i s  s e c t i on will des c r i be i n  d e ta l 1 t he s teps t o  be ta ken t o  ca r ry 
ou t t he tes t s . Tes t s  may be conduc ted on t h e  cQn p l e t e  c i rcu i t 
b re a ke r , e i the r I n  t h e  d i s connec t ed cub i c l e  pos i t i on , o r  removed 
f rom the CIJ b i c l e .  I t  I s  no t r equ i r ed t o  r em ov e  o r  d i s co nnec t any 
pe rmane n t w i r i n g  on the c i r cu i t  b ie a kc r as l ong a s  £ r i ma ry a n d  
con t ro l  c i r c u i t s a re no t con nec t ed t o  t h e  b r e a ke r .  I t  w i  1 1  
u s ua l l y be a d v a n t a geous t o  pe r f o rm n o rma l rou t i ne ma i n t enance on 
the c i r c u i t  b reake r before tes t i ng t h e  s t a t i c t r i p dev i ce . 

A l though the fo l l ow i ng des c r i p t i ons r e l a t e  t o  a comp l e t e  c i r cu i t 
b reake r un i t ,  i t  w i  I I  be appa ren t  t h a t  t h e  t es t s  can a l s o be c a r r i ed 
ou t on a s t a t i c  t r i p  dev i ce by i t s e l f .  

C on n e c t  a 1 00 ohm , I wa t t  r e � i s t o r  a c r os s t e rm i n a l s  1 a nd 8 
of t he s t a t i c  t r i p  dev i ce when t h e  c i rc u i t b r ea ke r  t r i p p i ng 
dev i ce ( s ee F i gure 8) i s  n o t  c on n e c t etl t o  t he s t a t i c  t r i p , 
to s i mu l a t e a l oa d  d u r i n g t h i s  t e s t .  
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£...till£.l.L.2!.1 T e s t - P r o c e e d  a s  fo l l ows : 

C on n ec t t e s t c i rc u i t a s  s h own i n  F i g u r e  7 F  
Loos e n  s ha f t  J oc k s  
Set  p i c k - u p  k n o b s  a t  1 1A 1 1  

S e t  i n s t a n t a neous  ( o r  t r a n s f e r ) knob a t  l OX o r  h i ghe r 
C l os e  B r e a k e r  
Qu i c k l y  i n c r ea s e  c u r r e n t  t o  1 . 5 Amps (3X  p i c k-up) a nd ho l d  
fJ re� k c r s ho u l d  t r i p  i n  a p p rox i ma t e l y  1 0  t o  45 s econd s 

dep�nd i ng on t h e t i me ban d ( s ee c u r rent - t i me c u r v e , 
F i gu r e s  7 0 , 7 F. )  

Red uce o r  s h u t  o f f  c u r r e n t .  
Repea t a s  des i red  
S e t  i n s t a n t a n eous ( or t ra n s f e r )  knob a t  5X 
C l os e  B r ea ke r 

Qu i c k l y i n c r eas e c u r ren t t o 2 . 5 Amps 
B r e a ke r  s h ou l d  t r i p i ns t a n t l y  a t  2 . 5  Amps or a l i t t l e l es s  
Red uce o r  s h u t  o f f  cu r rent  
R e pe a t  a s  des i 1 ed 
Res t o r e  o r i g i na l  s e t t i ngs and  t i gh t en s ha f t  l ocks 

T h i s  f un c t i on t e s t  w i l l  s h ow t h a t  t h e  t i me de l ay c i rcu i t  and t h e s h o r t  
t i me c i rc u i t a re f u nc t i on i ng .  Repea tab i l i ty s hou l d  b e  good , b u t t h e  
s pe c i f i c  v a l ue of t i me de l ay s hou l d  n o t  b e  j ud ge d  exc e p t  i n  t h e b r o a d  
s e ns e . 

Obv i ous l y ,  o t he r  pa r ame t e r s  can be u s ed f o r  th i s  tes t - those  
d e s c r i bed w i l l g i ve a ree s on ab l y fa s t  t es t  w i t h  m i n i m um tes t powe r .  
H i gh e r c u r r en t s  a t  t h e  1 1A" s e t t i ng w i  I I  g i ve fas t e r t r i p t i me s . 

S e t t i n g s o t h e r t han "N ' r equ i re more cu r re n t to  ge t t h e  des i r ed 
mu l t i p l es o f  p i c k - u p  (e . g .  3 Amps a t  ' 'E "  s e t t i n g i s  r equ i red f o r  3X 
p i ck-up} . 

The f u n c t i on t e s t ma y b e  repea t ed u s i n g t erminals 2 -4 a nd 3 -4 (Mod e l 
A I a n d  D)  ; o r  t e rm i na I 3 -2 (Mode  1 AG a nd DG) . I t  i s  not  re comme n d e d 
t o  t e s t t e rm i n a l s  4-2 on t h e  Mode l s AG , DG s i n ce the  g rou n d d e t ec t i on 
t r ans f o rme r c i r c u i t  has  a v e r y  mu c h h i gh e r  i mpedance a n d  i s  beyond  t h e  
ca pa b i l i t i e s  o f  t he u s u a l l ow  powe r t e s t fac i l i t i es .  

I f  t h e  b r eake r f a i l s t o  t r i p  o r t r i ps i ns t a n t l y  a t  1 . 5 ampe r e s , i t  i s  
s u g g e s t ed t h a t t h e  f a c t o r y be c on t a c t e d . O n l y pe r s onn e l w h o  a r e 
t h o ro u g h l y  f am i 1 i a r w i t h  c i r cu i t s of t h i s  t y p e s ho u l d  a t t em p t  t o  
l oca t e  a n d  co r re c t  t ro ub l e s . 

The a bov e tes t i s  be l i eved to be adeq ua t e fo r t he maj o r i ty o f  a pp l i ca ­
t i ons of l ow  vo l t a ge c i r cu i t  b rea ker s . Howeve r ,  t h os e  who r e qu i r e 
c l os e  coord i na t i on w i t h  o th e r  dev i ces a n d  w i s h  t o  chec k ca l i b ra t i on 
pe r i od i ca l l y ,  may do s o  i n  the  f i e l d w i t h  a reasona b l e  deg ree of 
accu racy b y  us i n g s omewha t more e l a b o r a t e  equ i pme n t  a n d  t e s t  p roce d u res . 

F u r t he r t e s t  i n f o rma t i on i s  a va i l a b l e  i n  s ta t !� t r i p ove rcu r r e n t  t r i p  
d e v i ce I n s t r u c t i on B oo k  BWX -6678 - 1 .  
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A ALLI S - CHALM ERS 

2 05422 HOD E L  A- I , A-2 
D UA L  STAT I C  
TR I P  DEV I CE 

20 5420 MOD E L  0 ,  D- 1 
S E L E CT I V E  S TAT I C  

TR I P  DEV I CE 

F I G .  7 

2 0542 1 MOD E L AG , AG - 1  
DUA L S TAT I C  
TR I P D EV I C E 

- -r-- . 
.A at��� · l'"MA� YJ. Ii 'J.  ! 

. ..  · . ..  ..... •f 

- .... 

' •  

; i  
J 

/ 

I ' 
. ..... . 

�· I O • � '  i � , "  
**·*"�-- ------ ·��/ 

2054 1 9  MODE L  DG 
SE LECT I VE STAT I C  

TR I P  D EV I C E 

TY P I CA L  STAT I C  OV ERCURRE NT TR I P  D E V I C E S  
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3 .  gE LEAS E MAG�!fl 

T h e  re l ea s e  ma g n e t I s  i l l u s t ra t ed I n  F i gu re 8 .  D u r i ng no rma l 
ope r a t i on , t r i p  rod (80 1 )  wh i ch I s  a t t a c h ed t o  a s p r i n g l oa d ed 
a rma t u r e  i n side t h e  m a g ne t i c  re l eas e l a t ch cy l i n d e r c a n no t  mov e  
d ue to a ma g ne t i c  f i e l d s e t  up by p e rma ne n t  magn e t  (802) wh i c h h o l ds 
t h e  i n te r na l a rma t u r e a g a i n s t p l a t e  (80 3 ) o n  t h e  b o t t om of t h e  
ma gn e t i c  r e l e a s e  l a t ch .  

W h e n  a n  ove r l oa d  o r  f a u l t  cond i t. i on ex i s t s , c o i I (804) wh i ch i s  
i ns i de on t he b o t t om of th e m a g ne t i c  r e l ea s e  l a t ch i s  e n e r g i z e d  b y  
t h e s ta t i c  t r i p  d e v i ce c r ea t i n g a f l ux wh i c h d e c re a s e s  t he m a g ne t i c  
ho l d  f o r ce on t h e  s p r i ng l oa d e d  i n t e r n a l a rma t u r e a l l ow i n g t he 
a rma t u re t o  be f o r c e d  u pwa r d  d u e  t o  t h e  s p r i n g I oa d ,  t h e re b y  a I I ow­
i n g t r i p  rod (80 ! ) , t o move u p  a ga i ns t  t r i p  a rm (80 5 ) , i n t u r n , 
t r i pp i n g t h e  c i r c u i t b r e a ke r .  As t h e  b re a ke r open s , co i l ( 804) 
b ecomes d e - e n e r g i z e d  d u e  to d e - e ne rg i z a t i on of t h e  s t a t i c  t r i p  
d e v i ce ,  cam (806) r o t a t e s  a rm (807) forc i ng s p r i ng l oa d e d  a rma t u r e 
a g a i ns t  p l a te (803)  a l l ow i n g t r i p r od (80 1 )  t o  b e  r e s e t  t o  t he n o n ­
t r i p pos i t i on .  

I f  t he s p r i n g l oa d e d  a rma t u re does n o t  r es e t  d u r i ng t r i p  ope r a t i on 
•� s exp I a i ned a bove . s pa c e r s  (808) may b e  a d de d  t o  ob t a i n  pos i t i ve 
r e s e t  of t h e  a rm a t u re .  

I f  a d d i n g s pa c e r s  d oe s  not a l l ow  a rm a t u r e to b e  r e s e t ,  t h e  m a g ne t i c  
re l e a s e  l a t ch s ho u l d  b e  rep l a c e d . ( I f  b rea ke r mechan i s m i s  n o t  a t  
f a u l t ) . 

D o  n o t  a t t emp t t o  d i s a s s em b l e  t h e  ma g ne t i c  r e l e a s e  l a t c h  a s  t h i s  
w i  1 1  d�s t roy t h e  m a g n e t i c  f i e l d  s e t  u p  b y  t h e  p e rma n e n t  ma g n e t  a nd 
w i  1 1  ren d e r  t h e  r e l e a s e  l a t ch I nope ra t i ve pe rma n e n t l y .  

Wh en r e p l a c i ng a m a g ne t i c  r e l ea s e  l a t c h , t h e  co l I (804) l ea d s  mus t 
be c on n e c t e d  t o  t h e  t e rm i na l  b l ock o f  t h e  s t a t i c  t r i p i n  t h e  
co r re c t  po l a r i t y r e l a t i on s h i p .  

The b l a c k  l ea d  o f  c o i I {804) m u s t b e  con n ec t ed t o  t e rm i n a l 7 
( n e ga t i ve) and t h e  r e d  l ea d  of co i l (804) c o nn e c t e d  to t e rm i n a l  8 
( pos i t i ve) of t h e  s t a t i c  t r i p  dev i ce .  

A c l ea ra nce o f  . 0 6 s hou l d  be ma i n t a i ned be tween t h e  t r i p a rm (80 5 )  
a n d n u t  (809) w i t h  t h e  c i rc u i t b re a k e r o pen , s p r i ng s  c h a r g e d  a n d  
t r i p a rm (805) r e s e t  b y  t he t r i p  s h a f t .  Adj u s t me n t i s  made b y  
pos i t i on i n g n u t  (809) wh i J e  ho l d i n g t r i p  r od ( 80 1 } . 

Whe n  t h e  ma g ne t i c r e l e a s e  l a t ch h a s  b e e n  r ep l aced t h e  c i r c u i t b rea ke r 
s h ou l d  b e  g i v e n  a F UN CT I ON T E S T  as exp l a i ne d  p rev i ous l y  t o  en s u re 
p rope r ope ra t i on o f  a l l componen t s . 
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.. A ALI .. I S - CHALIV& ERS 

A ALLIS-CHAlMERS 
IIO�TON.  M .-.. 6 5  • M A CJF. I N  U ts A 

SERIAL NUM BER 
[ _______ ----·! 

PICK-UP 
SETTINGS (AMPS) 

ONE OR MORE ·u S . PAT E N T S  3, 1 77 .40/ 

T Y P I CAL  B R E A K ER 
RAT I N G P L AT E  

Tho c�• r rcnt t rans f o rme r s  each have f i ve con t i nuous cu r ren t r a t i ngs . 
For the LA-600 c i rc u i t b reake r there a r c  f i ve g roups of t rans f o rme rs 
a s  s hewn i n  Tab l e  4 • 

.. --· - -- - - · - ----· - ---- - -- . - - - - ---· - --- - .. ·- .. - - --- - - - - - -·- - - - , 
I 
I 

. TAB LE l�. CURRENT TRANS FORMERS i ""------ · - . 

_ _  _.. .... .... _ _ _ - - - -··-·· - ·�--- · - - - ·---- -- -·-- - · -- -- -- - ___ _ _ _ _ _ _ _ _ _ _ _ __ _ _, 

i I : TRANS FOHMCR AVA I LAB LE C ONT I NUOUS CURRENT RAT I NGS 

I 
I , ' - · 

GROUP NO . ANO KNOB POS I T I ONS I 
- -- ·· .  - - - - -- - - -- -- - - - - - · - ·-- - --- - --- - - --- - - - -- - ·---- - - - - - - - -- - - -- -- �  

A B c 0 E 
40 50 60 70 Bo 

I I  75  95 1 1 0  1 30 I SO 
I I I 1 2 5 1 5 5 1 75 220 250 
I V  200 2 50 300 350 4oo 
v 300 3 75 450 525 6oo 

. . . . . . .  ---- · - __ .., - - - - - -- - ---- - ---- - ---- - ---- . . · · ·-- - · - - ··- - - - -·- - -- - - - - - - - -� - - --...-- - --- -

T h<..: LA- 1 600 and other 1 1 LA1 1 b reake rs  have s i m i  J a r g roups of c u r r e n t  
t r� n s formers ava i l ab l e  w i th approp r i a te c u r r e n t  ra t i ngs . 

FIG . 7A 
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' A ALLIS-CHAILM ERS 

205424 

��Qli: LOOS E N  S H A FT  LOCKS 

BEfORE R OT AT H�G KNO B S  

SHAFT LOCKS 

... � ...... ... ...... ,. .. ....... --............ ..;..:..-..:�.� 
20 5422 

F I G .  78 

SHAFT LOCKS AND C A L I B RAT I ON HARKS FOR 

STAT I C  OV f R C U R R E NT T R I P  D E V I C E S  

20 5423 

C A L l B RAT I ON 

R E FE R E NC E  
PO I NTS 
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A AILUS-C:HALlVI ERS 

·���-� ·· . ��� 1.\� i· . • 
. ·�A • ·  �� - :.1 

• ·'� h i.-it:;,.IJ.:.t,,..,,. .... ,w;�'"'' l ... i' , 

205 2 5 1  

P O R T A B L E  T EST S ET F O R  ST AT I C 
O V E R C U R R EN T  T R I P  D EV I C ES 

�.,..�� ........... J!ll""t'W'!t .. -� ...... ..... .-....�-�� 
.. :.1 �· 

20 5 24 3  

T Y P I C A L  T E ST A R R AN G EM EN T  
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• A ALLIS- CHALM ERS 
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A ALLI S - CHALM ERS 

DUAL STAT I C  OVE R CU R R E N T  T R I P  D E V I C E  - M O D E L  ''A ", "A · I :  "A · G", "A · 2 ", "A G · I· 
JANUARY 1 �. 1 9 6 4  T Y P I C AL CUFNE 71· 24 0-5�6 · 4 04 

F I G . 7 E  
� .. - · ·- . . .  �- · ·· -· .... · -.. . ,  ' t ,·. � . -·.-t·.·· ··�· ·· ... · · , _ ,. _  · ��·"- - · - ··--· · ---- . '· www . 
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A ALLIS-CHALM ERS 

TO CURRENT TRANSFORMERS 
OH CIRCUIT BREAKER 

+ 
- · -1 t----4 I 
- · -"  

t-----l I 

t-----1 
- ·-1 

----L·��-----._��-----------------·-----------.� _ _  , 
VARIABLE V OLTAGE 

TRANSFORMER 

RtFER PJ\RAGRAPH 2 
FOR OE SCHIPTION OF 
TE ST EQUIPMENT. 

TO TRtP COIL 
ON CIRCUIT BREAKER ...,._ - -

F I G. 7 F  

MODE L A·I,A-2 
MOOCL O,(H 
TERMINAL 

et.OCK 

CONNECTIONS FOR FUNCTI ON TESTS 
MARCH 7,1967 7 1- 1 18·555- 402 

-...cJ _____..., - - - _ 1  
I 

- - - - �4 
1---� I 

- - - - -1 
1---� I 

- - - _ _  1 
o 5 o  
0 6 0  

7 0  
8 0  

HODEL AG_AG-f,DG 
TERMIN A L  

B L O C K  
(00 NOT T E ST ON 

TERM I NA L  4 )  
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A ALUS-CHAUVI ERS 

601. TR I P  R O D  

6 0 2 . MAGNET 

0 0 3. P L A T E  

8 04. C O I L  

8 0 5 .  B R E A K E R  T RI P  AR M 

8 0 6  . .  R E S E T  C A M  

80 7 .  R E S E T  A R M  

808 . S PA C E R  

8 0 9 .  N U T  

FI G .  8 
TYP I CAL R E L E A S E  M A G N E T  
MAR. 2 , 1 9 6 7  7 2 -2 40 -068-401 
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A ALLIS-CHALM ERS 

lQ.::.QISCONNEC T MOVNTJN� 

F I G. l l  

1 10:$. M A R K I N G  S T R I P  

1 106. M A R KING STRIP 

1 10 7.  BRAC K E T  

1 1 08. 8RACKE T 

1109. T ERMINAL SC R E W  

1 1 10. T E Rio!INAL TAB
. 

TYPICAL S E C O N DA R Y  D ISCONN E C TS 
OEC. 1 2 ,  1 9 6 6  7 1 - 2 4 0 - 5 8 4 - 4 0 1  

The e l ec t r i ca l  a t tachmen t s  a re w i red t o  t h e  t e rm i na l s  of a s econ d a r y  d i s connec t 
a s s emb l y wh i ch i s  moun ted on the l e f t  s i de of the b reake r . Two b l ocks of t en 
termi na l s  each can be moun ted on the b reake r .  The s econdary d i s c onnect as s emb l y  
i s  acce s s i b l e  f rom the f ron t of the breake r and a l i gns w i t h  ;3 s tat i ona ry u n i t 
i n  the c ub i c l e . The s ta t i ona ry con t a c t s t r i p s s hou l d  be l ub r i ca t ed w i t h iS 
l i gh t  f i l m  of ' 'AERO LUBR I PLATE ' '  wh i ch i s  f u r n i s hed w i t h  the s w l  t c h goa r .  
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A ALLIS- CHALM ERS 

1 :30 1 .  B R A C K E T  
1302.  S TO P  
1303. S P R I N G  
1304. SO L E NOID 

F IG. I 3  
T Y P I CA L  S H U N T T R I P  
D EC. 1 2 , 1 9 6 6 71-2 40 - 5 8 6-401 

E�ch e l cc t r f ca l l y -ope ra t cd breaker I s  equ i pped w i th a shun t t r i p  a t t�chme n t  
f o r  t r i pp i ng f rom � remo t e  l oc a t i on .  S i nce tho s hunt t r i p :o l I i s  des i gned 
for a mome n t a ry du ty c yc l e ,  an "a" aux i l i a ry con ta c t  swi t ch I s  u s e d  to 
I n te r r u p t  I t s c i r c u i t i mmed i a t e l y  af ter the b reaker I s  t r i pped , Ene rg l za t l on 
of the co l I c a u s e s  t h e  a rma t u re t o  p i c k up and r o t a t e  the t r i p  a rm cou n t e r ­
c l oc k�·J i s c  t o  t r i p the b r e a ke r .  Ex tens i on s p r i ng ( 1 303)  r e t u rns the a nr.a t u re 
to I ts norma l pos i t i on .  www . 
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A ALLIS�Cti�ALM ERS 

1401 .  AIR POT 
1402. SOLENOID 

1403. UNK 
1404. T IME DEL.AY ADJ USTING SCREW 
1405. BRACKET 
!406. C OV E R  
140'( A R M  
1408. ADJUS T I NG SCR E W  

,.....-- ·· .. -�-- "" -

( 

r 
: 

I '• L .-------- --� 
D E T A I L  •A• 

(StiOWN FRO"' RIGHT·HANO 910[ OF BRE A K E R )  
1409. LOC KNUT 
1410. T R I P  BAR 
14 1 1 . PICK· U P  8 D ROP OUT ADJUSTING SCREW 
14 1 2  LOCK NU T 
141 3 . S P R I NG 
14 14 .  T R I P  S H A F T  
14 1 5. TRIP ARM 
14 1 6  P L AT E  

FIG. I 4  
TYPICAL UNDERVOLTAGE DEVICE 
f�ARCH 3, 1967 71- 24-0 - 6 1 5-402 

The undervo t tage t r i p dev i ce a u t oma t i ca l l y  t r i ps th e b reake r when thfl 
vo l tage d rops be l ow a pred e t e rm i ned va l ue .  E i t h e r  i ns tan taneous or t i me ­
de l ay ope ra t i on ca n be s u pp l i ed .  Adj u s t i ng s c rew ( 1 408) s h ou l d  b e  s e t  t o  
prov i de an a i r gap  o f  . 2 5 "  be tween the s o l eno i d po l e  head a n d  a rma t u r e 
w i th t h e  dev i ce d e - e n e r g i z e d  as shown I n  t h e  f ron t v i ew .  A . 06 1 1 gap 
shou l d  be ma i n t a i ne d  be t\-Jeen t ri p a rm ( 1 4 1 5 ) a n d  t r i p  ba r ( J I-+ 1 0) I>Jhcn t h e  
dev i ce i s  ene r g i z e d  w i t h  t h e  b rea ke r  c l os e d  a s  s h own i n  De t a i l 1 1A1 1 •  
P i ck-up and d rop - o u t  a dj us t i n g s c rew ( 1 4 1 1 )  s h ou l d  be s e t  s o  t h D t  t h e  
dev i ce p i cks u p  at  a v o l t a ge o f  80% o r  mo re o f  ra t ed v a l ue a n d  d rops o u t  
bc twc�: n  J O% .:m d  60% of t h e  ra t ed va l ue .  On d e v i c e s  equ i pped w i t h  t i me 
d e l a y a i rpo t ( 1 40 1 ) , adj u s t i ng s c rew ( 1 404) c a n  be s e t  t o  p rov i de a r a n ge 
o f  t i me d e l a y bt:: t \'<t! c n  0 . 5  and 4 . 5  s econ d s . T i gh t en i ng the s c rew i nc r e a s e s  
t i me de I ay . www . 
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. , A ALLIS-CHALJV!I ERS 

150 1 .  B E L L  ALARM R E LAY 
1502. R E L AY CON TACTS 
1503. TE H M I N A L  LU GS 
1 504. S PAC E R  WASH-E RS 

1505. LATCH I N G  AR M 
1506. R E SE T PLUNGER 
1507. SPR I N G  

F I G. 1 5  
T YPICA L B E L L  A LA R M 

(IV1Af\JUAL RESE T )  
DEC. 1 2 , 1 9 6 6  7 1-240 - 5 88 - 4 0 1  

The be l l  a l a rm a t t achme n t  f u nc t i on s  t o  c l os e  o r  open e n  a l a rm c i rcu i t upon 
a u toma t i c overcu rrcnt t r i pp i ng of the b reake r .  The re l ay c o i  I i s  w i r ed t o  
term i na l s  7 and 8 o f  t h e  s ta t i c t r i p  dev i ce .  Th i s  f s  a l a tch i ng- type re l ay 
and re l ay con t a c t s  ( 1 502) a rc res e t  t o  the open pos i t i on s h own by a c t ua t i ng 
re s e t p l unge r  ( 1 506) . Spacer washe rs ( 1 504) a r e  u s ed t o  pos i t i on the re l ey 
to e n s u r e  c o r r e c t  enga gemen t of l a t ch i ng a rm ( 1 50 5 )  wh en res e t t i ng the 
c o;1 tac t s . 
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A AlUS- CI-IALM ERS 
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1510. LATCH I N G  ARMS 

1!'11 1 .  RESE T RE L AY 

151 2. RELAY CONTACTS 

1 5 13. TERMINAL UJGS 

1 5 1 4  BELL A L A R M  R E L AY 

15 15. SPA C E R  N U T S  (USED ON LA-1600 0NLY) 
1516. BHAC K E T  

1 5 1 7  S H I E LD 

1 5 1 8 .  H E X  H E A D SCRE W  

FIG. I 5A 
TYPICAL BE LL ALARM 

(ELECTRICAL RESE T) 
DEC. 1 2, 1 96 6  7}- 24 0 - 6 20 -401  

- The be l l  e l a rm  a t tachment func t i ons to c l os e  or open an a l � rm c i rcu i t 
upon iltttoma t f c  ove rcu r ren t t ri pp i n g of the b r eake r .  I t  cons i s t s of two 
re l ays w i t h  i n t e r l ock i n g a rma tu res . The be l I a l a rm re l ay ( 1 5 1 4) c o i I i s  
w i red t o  t e rm i na l s  7 a nd 8 of the s ta t i c  t r i p dev i ce .  As th i s  i s  a 
l a t ch i ng type re l ay ,  t he a l a rm r e l ay con t ac t s  ( 1 5 1 2 ) a r e  res e t  e l ec t r i ca l l y  
t o  the ope n pos i t i on s hown by ac t ua t i ng re s e t  re l ay ( 1 5 1 1 ) . I f  t h e  dev i c e 
I s  no t s tab l e  du r i n g b re a ke r  ope ra t i on o r  I f  e i t h e r  a rma t u re f a l I s  t o  p i c k  
up when ac t u a t ed , l oos en hex head s c rew ( 1 5 1 8) t o  repos J t J on t h e  t e rm i na l 
boa rd . Th i s  changes the engageme n t  be tween t h e  I n t e r l ock i n g l a t ch i n g 
� rm� t u rcs and the re l a t i on s h i p  be tween t h e  s t a t i ona ry and mova b l e  con tac t' •  
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1201. CASE 
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T Y P I C A L  AUXI L I ARY SW ITCH 
MAR. 3,  196'7 7 1-2 4�8 '1--40 1  

The aux l l l a ry ·!!wi tch I s  of tho rota1-y typa and fun.; t i ona by d i rect connec t i on 
to the b reak e r  mechan i sm. The contacts e r e  fa c tory s e t  for · � · ·  (open when 
b re a ke r I s  open) and 1 1b 1 1  ( c l os ed \�hen b reake r I s  open) pos i t i on ,  b u t  each rotor 
( 1 204) may be adj u s t e d  i nd i v i d ua l l y  I n  s t eps of 3 0  d e g r ees , Th f s  adj us tmen t 
I s  made b y  remov i n g cov e r  ( 1 202) and l i f t i ng t h e  e n t i r e r o t or a s s emb l y  ou t of 
ca s e  ( 1 20 1 )  a f t e r  d i s conne c t i n g  a rm ( 1 .2 0 5 )  f r om the l i nkage , R e f e r  t o De ta i l 1 1C1 1•  
Cot t e r  p i n  { 1 208} a n d  b e a r i ng ( 1 206) a re· removed t o  pe rm i t remova l of r o tors 
( 1 204) f r om s h a f t  ( 1 2 0 7 ) , To c h a nge r o t o r s  ( 1 2 04) f r om "a" t o  ' 'b "  pos l t l on , 
the r o t or s hou l d  be r o t a t ed 60 ° i n  t h e  c l oc kw i s e  d i r ec: t i Qn a f t e r  remova l tmd 
rep l a ced on t he s ha f t  l n  th i s  new pos i t i on .  www . 
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