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LIST OF IllUSTRATIONS 

FIGURE NO. DESCRIPTION 
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1 TYPICAL LA-600 BREAKE R OUTLINE 
2 TYPICAL OPERATING MECHANISM (HANliAllY OPE RATED BREAKE R) 
2A TYPICAL OPERATING MECHANISM (ELECTRICALLY OPERATED BREAKER) 
3 TYPICAL WIRING DIAGRAM FOR ELECTRICALLY OPE RATED BREAKERS 
4 TYPICAL RACKING MECHANISM " DRAWOUT INTE RLOCK 
5 MAINTENANCE CLOSING 
6 TYPICAL PANEL ASSEMBLY 
7 TYPICAL STATIC OVERCURRENT TRIP OEVICE S 
7A TYPICAL BREAKER RATING PLATE AND CURRENT TRANSFORME RS 
7B SHAFT LOCKS AND CALIBRATION HARKS FOR STATIC TRIP DEVICE S 
7C PORTABLE TEST SET FOR STATIC TRIP DEVICE S 
7D TYPICAL TRIP CURVES (SELECTIVE STATIC TRIP) 
7E TYPICAL TRIP CURVES (DUAL STATIC TRIP) 
7F CONNECTIONS FOR FUNCTION TEST 
8 TYPICAL RELEASE MAGNET 
11 TYPICAL SECONDARY DISCONNECTS 
12 TYPICAL AUXILIARY SWITCH 
13 TYPICAL SHUNT TRIP . 
14 TYPICAL UNDERV OLTAGE DEVICE 
15 TYPIC�.L BELL ALARM (AANUAL RESET) 
15A TYPICAL BELL ALARM (ELECTRICAL RESET) 
16 CURRENT LIMITING AND TRIGGER FUSE 
17 SPRING DISCHARGE MECHANISM 

TABLES 

TABLE NO. 

I. OPERATING PROCEDURE (MANUALLY OPERATED BREAKE R) 

2. OPERATING PROCEDURE (ELECTRICALLY OPERATED BREAKE R) 

3. MAINTENANCE CLOSING 

4. CURRENT TRANSFORMERS (Fig. 7A) 
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I NSTRUCT I ONS 
FOR THE I NSTALLAT I ON AND OPERAT I ON 

OF ALL I S-CHALMERS TYPE 1 1LA1 1  
LOW VOLTAGE A IR  C IRCU I T  BREAKERS 

A�D AUX I L I Akf EQU I PMENT 

SECT I ON I ,  I NSTALLAT I ON AND I NS PECT I ON 

A. I NTRODUCT I ON The type 11L.A 11 a i r c i rcu i t  b reakers may be fur n i shed for 
mount i ng i n  ar.y one of th ree ways, They may be used i n  meta l enc l osed swi tch­
gear of the d rawout type , i n  i nd i v i dua l enc l os ures (pu l l out type) , or  for 
stat i onary moun t i ng in a customer•s own enc l os i ng case or swi tchboard .  A l l 
1 1LA11 breakers are comp l ete l y  assemb l ed ,  tes ted, and ca l i b rated at t he factory 
i n  a vert i ca l  pos i t i on and mus t be so i ns ta l led to operate p roper l y .  Cus tomer's 
p r i mary connect i ons shou l d  be adequate l y  b raced aga i ns t  the effects of s hort  
c i rcu i t  currents to prevent overs t ress i ng the breaker  term i na l s, 

B .  WARRANTY A l l i s -Cha l me rs 11LA11 a i r c i rcu i t  breakers are war ranted to be 
f ree of defects i n  mater i a l  and workmansh i p for a per i od of one year after  
de l i very to  the or i g i na l  purchaser, Th i s  warranty 1s l im i ted to the furn i sh i ng 
of any part  wh i ch to our sat i s fact i on has beer. proven defect i ve, A l l i s ­
Cha l mers w i l l  not i r.  any case assume respons i b i l i ty for a l l i ed equ i pment of any 
k i nd, 

C. RECE I V I NG AND I NSPECTION FO� DAMA�E I mmediate l y  upon rece i pt of th i s  
equ i pmen t ,  ca reful l y  remove a l l pack i ng t races and exam i ne par ts , check i ng them 
aga i ns t  the pack i ng l is t  and noting any damages i ncurred i n  t rans i t .  I f  s uch 
i s  d i sc l osed , a damage c l a i m  shou l d  be f i l ed at once with the t ransportat i on 
company and Ai l i s -Cha l mers not i f i ed, 

0, CAUT I ONS TO BE OBSERVED I N  THE I NSTALLAT I ON 
AND OPERAT!ON OF 11LA11 C I RCU I T  BREAKERS 

1 .  Read lns t rcction Book before i nsta l l i ng or  making any changes or 
adj ustments on the b reaker . 

2 .  As the clos i ng s pr i ngs on s tored-energy breakers may be charged i n  
e i t her the breaker open or c l osed pos i t ion , extreme care s hou l d  be 
taken to discharge the spr i ngs before working on the b reake r .  

3. When clos i ng mar.ua l l y-operated breakers ,  a l ways ·grasp c l os i ng hand l e  
f i rmly unt i l  i t  is returned t o  the normal .. ·c;rt i ca l  posit i on. 

4� Check cur ren t rat i ngs and ser i a l  numbers against s i ng l e  l i ne d i agram 
to assure that breakers are properiy l ocated i n  sw i tchgear at 
i ns ta l l at i on, 

5. Check the a l i gnt11ent of the secondary dlscon,lect f i ngers to ensu re 
aga i ns t  m i sa l ignment due to possib l e  d i s tortion of f i ngers dur i ng 
s h i pment ana hand l i ng. 

6. Once the bree�ker is ener·gized. it shouid pnt be touched , except for 
operating, slr.ce mcst of the component parts a�·e a l so ener·g i zed .. 
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E. INSTALLATION The 11LA11 air circuit breaker is completely ad justed, 
tested, and inspected at the factory before shipment, but careful check 
should be made to be certain that shipment or storage has not resulted 
in damage or change of adjustment. Circuit breakers should be installed 
in a clean, dry, well-ventilated place in which the atmosphere· is free 
from destructive acid or alkali fumes. Stationary-type breakers should 
be mounted high enough to prevent injury to personnel either from circuit 
interruption or from moving parts d uring 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 
d amage from arcing d uring interruption. Before installing, make certain 
that the breaker contacts are in the open position. 

1. After the breaker is installed in position, close it manually 'by the 
�aintenance closing method (See Section Ill) to check proper 
functioning of the mechanism and contacts. (CAUTION: HAKE SURE 
ClRCUIT IS NOT ENERGIZED). During the closing operation, observe 
that the contacts move freely without interference or rubbing between 
movable arcing contacts and parts of the arc chutes. Then refer to 
Section II of the Instruction .Book for a d etailed description of the 
circuit breaker operating characteristics before putting the breaker 
In service. 

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

3. Cubicle-mounted breakers of the d rawout type are equipped with a d raw­
out interlock to prevent movement of a closed breaker into or out of 
the connected position. See Section II of the Instruction Book for a 
d escription of the interlock. Its operation should be checked before 
the breaker is energized. 

4 .  Upon completion of the installation inspection, the breaker is read y  
to be energized after the control wiring, if any, is checked and the 
insulation tested. 

F. STORAGE When breakers are not to be put into immediate use, they should 
be wrapped or covered with a non-absorbent material to provide protection 
from plaster, concrete dust or other foreign matter. Breakers should not be 
exposed to the action of corrosive gases or moisture. In areas of high 
humidity .or temperature fluctuations, space heaters or the equivalent should 
be provided. 

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

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 
months. Maintenance opening and closing operations should be made to ensure 
freedom of movement of all parts. 

H. RENEWAL PARTS When ordering renewal parts, specify t.he complete name­
plate data including breaker serial number. 
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SECTION II. OPERATION 

A. DESCRIPTION The LA-600 air circuit breaker has an interrupting capacity 
of 25, 000 amperes and a maximum continuous current rating of 600 amperes at 
600 volts, 60 cycles. For information on other voltages or frequencies, the 
factory should be consulted. It is available as a manually-operated breaker 
or an electrically-operated breaker. The two breakers are identical with the 
exception of the medium used to transmit power to charge the stored-energy 
springs. 

I 

A double-toggle, trip-free mechanism is used; that is, the breaker contacts 
are free to open at any time, if required, regardless of the position of the 
mechanism or the force being applied. 

I. Manually-Operated Breaker As the breaker has a single-frame type 
construction, most of the latches and linkages are arranged in pairs; 
however, for descriptive purposes, they will be referred to as single 
items. Refer to Figure 2. Detail "A1 1  shows the position of trip latch 
(216) when the breaker contacts are open with the closing spring dis­
charged. Movement of closi�g handle (201) downward rotates cam (208) 
against roller (205) thus pivoting closing cam (210) clockwise about 
pin (206) and extend ing stored-energy springs (209) ·through I ink (225) 
and pin (226) . Rotation of cam (210) clockwise permits spring (217) to 
collapse toggle linkage (213) and (220). At the same time, trip latch 
(216) is reset by torsion sprin� (228) as shown in Detail 11B11 • Pushing 
down spring release latch hood (202A) after the closing handle is 
returned to the normal vertical position, releases the energy In springs 
(209) . Through I Ink (225) , closing cam (210) is rotated counterclockwise 
agai-nst rol Jer (219) which moves toggle I inkage �s shown fn Detail "C", 
to close the breaker contacts. The closing operation may be interrupted 
at any point by functioning of the trip d evice, thus ensuring "trip-free" 

·.opera t I on. 
· 

To open the breaker contacts, trip rod (207) Is actuated. This rotates 
trip shaft (215) cloc�ise which releases trip latch (216) as shown in 
DetaiJ "A". On breakers equipped with a shunt trip device, the breaker 
contacts may be opened by operation of a remote trip control switch. 
The shunt trip device rotates the trip shaft to release the· trip latch. 

TABLE I 
CHARGING SPRINGS: 

CLOS lNG: 

TRIPPING: 
OR 

OPERATING PROCEDURE MANUALLY-OPERATED BREAKERS 

Pull handle (201) down all the way (approximately 120°) 
and return to normal vertical position. (Engagement of 
pawl (211) with the ratchet teeth prevents handle re­
versal unti I the downward stroke Is completed.) 

Push down spring-release latch hood (202A) after handle 
is returned to normal vertical position. 

Push in manual trip rod (207) . 

If shunt trip is provided, operate remote trip control 
switch (CST) . {See Figure 3.) 

- 3 -
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AAws-CHALMERS 

202. SPRING RELEASE LATCH 

202A. HOOD 

207. TRIP ROO 

234. FLAT SPRING 

235. GEAR 

236 PINS 
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225. LINK 238. MOTOR GEAR-BOX
. 

PINION (230. SPRING-POSITION SWITCH 

231. ARM 

·-232. MOTOR CUT -OFF SWITCH 

- 233. PL UNGER 

239. MOTOR 

240. GEAR SEGMENT 

241. PIN 

FIG.2A 
TYPICAL OPERATING MECHANISM 

ELECTRICALLY OPERATED BREAKER 
MARCH 6, 1967 72-:54()-01�01 
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. A AWS-CHALM ERS 

DETAIL·"A" 

RACKING 
SCREW 

I 

TRIP SHAFT 

SIDE VIEW 

FIG.4 
TYPICAL RACKING MECHANISM 

a DRAWOUT INTERLOCK 
APRIL 3,1967 72·440-0KHOI 
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2. E l ect r i ca l l y-Operated Breaker  The mechan i sm of the  e l ect r i ca l l y-operated 
breaker i s  the same as that of the manua l l y-operated breaker except that 
the manua l c l os i ng hand l e  i s  rep l aced by an e l ectr i c  motor and the gear 
sys tem. / ·.--

Refer to F i gures 2A and 3 .  Hovement of the contro l  swi tch (N) l ocated 
on the f ront �f the b reaker to the "ON" pos i t i on ,  when the con t ro l  c i rcu i t 
i s  energ i zed , w i l l  s tart the automat i c  c l os i ng cyc l e. Hotor gear box 
p i n i on (238) rotates gear (235) counterc l ockw i se ,  and p i ns (236) move 
across  the top of f l at1b i as i ng spr i ng (234) . Th i s  ra i ses togg l e  l i n kage 
(237) over center and pos i t i ons gear (235) to mesh ·w i th gear s egment  
(240) . S i nce th i s  gear segment i s  at tached to  c l os i ng cam (2 1 0) , t he 
s tored-energy s pr i ngs are charged and l atched i n  the same sequence as 
descr i bed i n  the prev i ous sec t i on. The l ower  extens i on of c l os i ng cam 
(2 1 0) engages a ro l l er on togg l e  l i n kage (237) to d i sengage gear (235) 
f rom gea r s egment (24o) after the s tored-energy spr i ngs are l atched i n  the 
charged pos i t i on by s p r i ng-r� l ease l atch (202) . 

Spr i ng-pos i t i on sw i t ch (230) (SPS b) i s  actuated to the open pos i t i on by 
arm (23 1 )  at tached to l i nk (225) as the s tored-energy s p r i ngs approach 
the charged pos i t i on. Th i s  sw i tch i n i t i ates the s p r i ng recha rg i ng cyc l e  
and i s  connected i n  para l l e l  w i th motor cut -off sw i tch (232) (88a) wh i ch 
i s  open i n i t i a l l y ,  c l oses wh i l e the motor charges the spr i ngs , and opens 
when the spr i ngs are charged w i th the gea r i ng  d i sengaged . The motor cu t­
off sw i tch i s  actuated by the movement of p l unger (233) over p i ns (236) . 
Approx i mate l y  twe l ve s econds are requ i red for comp l et i on of t he s pr i ng 
charg i ng cyc l e. 

The breaker may now be c l osed by pus h i ng down spring- re l ease  l atch hood 
(202A) as i n  the manua l l y-operated breake r ,  or i t  may be c l os ed e l ect r i ­
ca l l y through remote c l ose contro l  sw i tch ( CSC) . Th i s  sw i tch ene rg i zes 
spr{ng-re l ease co i l ( SRC) wh i ch moves p i n  (24 1 )  i n  a counterc l ockw i se  
d i rect i on to t r i p  s pr i ng re l ease l atch hood (202A) and spr i ng-re l ease 
l atch (202) . The ''Y" coi l i s  energ i zed s i mu l taneous l y  w i th the spr i ng­
re I ease  co i I and causes the ''Y" contact to open the c i rcu i t  to the  motor.  
S i nce the  ''Y" relay w i  11 remain energ i zed as  l ong as  the remote c l os e  
con t ro l  swi tch (CSC) i s  he l d  c l osed , ''Y l "  contact keeps the motor c i rcu i t  
open to prevent "pump i ng" or repeated attempts to charge the s tored­
energy s p r i ngs when the breaker i s  c l os i ng. 

After the s tored-energy spr i ngs are d i scharged , they a re aut omat i ca l l y  
recharged as l ong as the con tro l circu i t  i s  energ i zed , and the con t ro l  
swi tch (N) rs i n  the "ON" pos i t i on. F i gu re 3 shows the spr i n g-pos i t i on 
swi tch (SPS\•b) c I osed to comp I ete the motor contro I c i rcu i t  as  i t  wou I d 
be when the s p r i ngs are d i scharged . 

TABLE 2 
.... 

Charg i ng Spr i ngs : 

C l os i ng :  

OR 

Tr i pp i ng :  
OR 

OPERAT I NG PROCEDURE E LECTR I CALLY-OPERATED BREAKERS 

Energ i ze contro l c i rcu i t . Hove contro l  sw i tch (N) on 
f ront of breaker to "ON" pos i t i on. 

After spr i ngs are charged , actuate remote c l ose  con t ro l  
swi tch (CSC) . 
Push  down s p r i ng-re l ease  l atch hood (202A) . 

Actuate remote t r i p contro l  swi tch (CST) . 
Push i n  manua l trip rod (207) . 

- 4 -www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



ITEm DeS(/! 1Pnoi\J 
i 1./0/ , I 

L1t=r 'GAR ?I-I'II- � 9D- so 1 

71-1«11- ,.,� -00/ 

'103 

CLEVI.l PAf!.T 0� 

rll! 11' RD..]) 

'/D? TIZtP SIIAr=T .,;,. ·;ti./IJ· oo7-Dol 

'110 STD,. 

"' '  

7l�I'I�·J55-00) 

• 

. i 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



.. 

() 

I :' 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



B. RACKING MECHANISM, DRAWOUT INTERLOCK, AND LIFTING BAR. Cubicle-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 i s  being inserted in the cubicle. 

I 

With the breaker in position on the rails, the following sequence should be 
used to rack the breaker into the fully conne�ted position. 

ON ELECTRICALLY -OPERATED BREAKERS, BE CERTAIN THAT THE CONTROL SWITCH ON 
THE FRONT OF THE BREAKER IS IN THE "CFF" POSITION. 

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 in this position, 
the breaker is "trip-free"

.
and cannot be closed. 

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

3. The breaker should now be pushed along the rails 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}. 

Counterclockwise rotation of the operating crank will now rack the 
breaker into the "TEST" and connected positions. At the "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 reset and the breaker may be operated .  

Between "TEST" and connected positions, the cubicle interlock cam 
(409) raises interlock (408) to hold trip rod (406) and trip shaft 
(407) in the "trip-free" position so that the breaker cannot be 
closed even if interlock slide (402) is raised. This is to prevent 
movement of a closed breaker into or out of the.connected position. 

4. To withdraw the breaker fro� the connected position, the procedure 
is the same except that the dir.ection of rotation ·of the operating 
crank is clockwise. 

5. If necessary to adjust racking screw stop (410} rotate racking screw 
(404) until racking clevis (405) reaches the 77° position as shown 
(Detail "A"). Position stop (410} against crank (411} with nut (412). 

CAUTION: TO AVOID DAMAGE TO THE RACKING MECHANISM, DO NOT ROTATE 
THE OPERATING CRANK IN THE COUNTERCLOCKWISE DIRECTION 
AFTER THE BREAKER HAS REACHED THE FUlLY CONNECTED 
POSITION. 
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C� SPR I NG D I SCHARGE MECHAN ISM (Fig. 2) (Fig. 1 7) 

1 .  Description and Function When racking circuit breaker  OUT of cub i c l e  (see Section 1 I B) the s tored energy c l osing springs (209) w i l l  auto• 
matica l l y discha rge prior to ,  or when circuit breaker reaches the 
disconnect position. 

i 
This i s  accomp l ished by the fo l l owing sequence: 

a) Lever ( 1 70 1 ) rotates c l ockwise during.RACKOUT a l l owing ro l l er  ( 1 702) 
on l ever ( 1 70 1 )  to rotate cam ( 1 703) counterc l ockwise . 

b) Cam ( 1 703) moves rod ( 1 704) upward which in t urn rotates l ever 
( 1 705) c l ockwise. 

c) Lever ( 1 705) in turn rotates s pring re l ease l atch ( 1 7 1 3) c l ockw i se 
a l l owing the s tored energy c l osing s prings (209) to discha rge. 

d) When ro l l er ( 1 702) s t rikes cam ( 1 703) a nd s tored ene rgy s prings 
discharge cam ( 1 703) must s nap back into reset position p rior to 
or when circuit breaker  reaches the D I SCONNECT position. 

2. Adjus tments (Fig. I) (Fig. 2) (Fig.  17) · 

I f  adjustment becomes necessa ry the fo l l owing procedure wi l l  be requi red: 

a) Remove cover ( 1 26) . 

CAUT I ON : With cover removed and circuit breaker con tacts open the 
circuit breake r wi l l  C LOSE when the s tored ene rgy s prings 
a re discha rged automatica l l y. 

b) A lign cen ter  punch ma rk on t runion ( 1 706) w i th center punch mark 
( tes t position) on  arm ( 1 707) . 

c) Remove cotter pin ( 1 7 1 0) , remove washers ( 17 1 1 ) , remove rod ( 1 704) 
from cam ( 1 703) , adjust  rod ( 1 704) by screwing into or out of yoke 
( 1 7 1 2) unti l the nomina l . 375 dimension is obtained between the end 
of rod ( 1 704) and inside of yoke ( 1 7 1 2 ) .  I nsert rod ( 1 704) Into cam 
( 1 703) , rep l ace washers ( 1 7 1 1 ) , insert cot ter pin ( 1 7 1 0) and bend. 

d)  Cha rge s tored energy springs (209) then rotate racking screw (222) 
in the c l ockwise direction (see Section I I B) .  The s tored energy 
c l osing springs shou l d  automatica l l y discha rge prior to or when  
circuit breaker reaches the D I SCONNECT position. Cam ( 1 703) mus t 
snap back to reset  position as shown. (See Section I (d) above) . 

e) I f  the s tored ene rgy c l osing springs DO NOT automatica l ly discha rge 
as described in Section 2 {d) : 

1 .  Repeat Step 2 (b) . 

2. Readjus t  as necessa ry per Section 2 (c) within the pres cribed 
to lerance limits of . 375 � . 062. 

f) Repeat S tep 2 (d) . 

- !:;A -

. \ 
,�" 
'- ) 

,:<�·;�-, r"" "'l . . J 

j 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



SECT I ON I I  I .  MA I NTENANCE AND ADJUSTMENTS 

A. MA I NTENANCE Occas i ona l check i ng and c l ean i ng of the b reaker wi I I  
promote l ong and t roub l e-f ree serv i ce.  A per i od i c  i ns pect i on and 
serv i c i ng at  i nterva l s  of s i x months or one year shou l d  be i nc l uded i n  
the ma i ntenance rout i ne. C i rcu i t breakers l ocated i n  a reas s ubject to 
ac i d  f umes , cement dus� , or other abnorma l cond i t i ons , requ i re more 
f requent serv i c i ng. After a severe over l oad i nterrupt i on ,  the breaker 
shou l d  be i ns pected . 

I f  the c i rcu i t  b reaker i s  not operated dur i ng extended per i ods , i t  s hou l d  
not rema i n  i n  e i ther the c l osed or open pos i t i on any l onger than s i x  
months. Ma i ntenance open i ng and c l os i ng operat i ons s hou l d  be made to 
ensure f reedom of movement of a l l pa rts . 

A sugges ted p rocedure to fol l ow  dur i ng ma i ntenance i ns pect i ons i s  g i ven 
be l ow :  

1 .  De-energ i ze the pr i ma ry and cont ro l  c i rcu i ts .  

2 .  Rack cub i c l e�ounted b reakers of the d rawout type to the d i s connected 
pos i t i on. 

3 .  D i scha rge s tored-energy s pr i ngs . 

4. Remove a rc chutes and exam i ne for burned� cracked , or broken par ts . 

5 .  W i pe the contacts w i th a c l ean c l oth saturated w i th a non-tox i c  
c l ean i ng f l u i d . 

6 .  Rep l ace bad l y  burned or p i tted contacts . (See paragraph E) . 

7 .  W i pe a l l i ns u l ated parts w i th a c l ean c l oth saturated wi th a non-tox i c  
c l ean i ng f l u i d. 

8 .  Bea r i ng p i ns and other s l i d i ng or  rotat i ng s urfaces shou l d  be c l eaned 
and then coated w i th a l ight f i l m  of g rease (See paragraph B) . 

9 .  Operate the b reaker manua l l y  i n  ma i ntenance c l os i ng pos i t i on ( see 
paragraph C) to check l a tch and l i nkage movement . 

1 0 .  Check b reaker adj us tments (see paragraph D) . 

B .  LUBR I CAT I ON Lubr i cat i on s hou l d  be a part  of the serv i ce p rocedure. 
Need l e  bear i ngs a re packed w i th grease and shou l d  requ i re no further a t t en t i on .  
O l d  grease shou l d  be removed from bea r i ng p i ns and other rota t i ng o r  s l i d i ng 
s urfaces , and they shou l d  be w i ped w i th a th i n  f i lm of pet ro l eum-o i l -base 
prec i s i on-equ i pment grease s i m i l ar to BEACON P-290 . G reas i ng s hou l d  be done 
w i th care because excess g rease tends to co l l ect  fore i gn matter wh i ch i n  t i me 
may make operat i on s l ugg i sh and may affect the d i e l ect r i c s t rength of i ns u l a­
t i ng members. 
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A ALLIS-CHALM ERS 

(REFER SECTION I I IC PG. 7) 

MAINTENANCE CLOSING HANDLE 

205429 
TYPICAL 

MAINTENANCE CLOSING HANDLE 
ELECTRICALLY OPER�TED BREAKERS 

STEP 1 

STEP 2 

MANUAL TRIP ROD --­

(REFER FIG. 2 DETAIL 11D11) 

(REFER TABLE 3, PG. 7) 

205430 
TYPICAL 

MAINTENANCE CLOSING HANDLE 
PROCEDURE 

FI GURE 5 

MAINTENANCE CLOSING 
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C. MAINTENANCE CLOS!NG: Dur i ng i nspect i on pr i or to i nsta l l at i on and 
for rout i ne ma i ntenance i ns pect i ons, the breaker contacts may be c l osed 
s l ow l y  to check c l earances, contact adjustments , and movement of Jinks 
and l atches. The manua l c l os i ng hand l e  i s  used for ma i ntenance c l osing 
the b reaker. 

E l ectr i ca l l y-operated b reakers do not have a manua l c l os i ng handle� but  
a manua l c l os i ng hand l e-cam assemb l y  i s  ava i l ab l e  as  a ma i ntenance i tem. 
F i gure 5 s hows the ma i ntenance c l os i ng hand l e  be i ng inserted i n  an 
e l ect r i ca l l y-operated brea ker  after remova l of the front cover from the 
b reake r .  When the ho l e  i n  the ma i ntenance c l os i ng hand l e  a s semb l y  ls 
a I i gned w i th the ho I es i n  ·the operat i ng mechan i sm f rame, the p i n  which 
i s  attached to the cha i n  i s  i nserted. Th i s  p i n ho l ds the assemb l y  i n  
p l a ce and acts as a p i vot po i nt for the cam. 

After i nsert i on of the ma i ntenance c l os i ng hand l e  assemb l y  on the 
e l ectr i ca l l y-operated breaker, the actua l ma i ntenance c l os i ng operat i on 
i s  the same for both the e l ectr i ca l l y-operated b reaker and the manua l l y  
operated b reaker . Refer t o  Tab l e  3 and F i gure 5. 

TABLE 3 MAINTENANCE CLOSING 
t-----------------------· ·-···-- --

��-OSING CONT� : 1 .  P l ace b l ade of s crewdr i ver  between hood and s pr i ng 
re l ease l atch . Push down s pr i ng re l ease l atch and 
ho l d  i t  i n  th i s  pos i t i on .  

l 
2. Pu l l  c l os i ng hand l e  DOWN ALL THE WAY (approx i mate l y  

1 200) and SLOWLY return to norma l vert i ca l  posit i on. 

a) Contacts w i l l  c l ose to arc i ng contact touch 
pos i t i on, but b reaker w i l l  not c l ose comp l ete l y. 

OPEN I NG CONTACTS : 1 .  Push i n  manua l t r i p  rod . 

_j 
CAUTION: THE ABOVE PROCEDURE SHOULD BE USED FOR KAINTEN.l\NC.E CLOS !NG OHLY. 

NOTE: Ho l d i ng the s pring re l ease l atch down prevents the stored-energy 
spr i ngs f rom propp i ng i n  the charged pos i t i on. Thus when the 
hand l e  i s  s l ow l y returned to the norma l vert i cal posit i on. the 
energy i n  the spr i ngs i s  s l ow l y  re l eased aga i nst the c l osing 
hand l e  ass emb l y  cam face . 

D. ADJUSTMENTS: 

Dur i ng ma i ntenance i ns pect i ons, the fo l l ow i ng i tem� shou l d  be checked 
to ens ure that the or i g i na l  s ett i ngs are mainta i ne:l. 
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601.PIN 
602.SPACER 
603.PIN 
604. SPACERS 
605.STRAP 
606.PAN 

A AWS-CHALMERS 

607.BASE 
608.SCREW 
609.SPRING 
610. SPRING GUIDE 
611. WASHER 

612. CLEVIS 

I 

614. CONTACT 
615. SUPPORT 
616. ST UD 

619 CONTACT FINGER 
620. ARCING CONTACT 
62 1 .NUT 

617. MAIN CONTACT 
622..ARC RUNNE R 
62 3.SPRINGS 
624.SCREW 618. PIN 

FIG.6 
TYPICAL PANEL ASSEMBLY 
MARCH 8,1967 72-34D-02D-401 

'625. SPACERS 
626.·BAR 
627. SCR EWS 
628. SPRING 

629. CONNECTOR 
·630. CONNECTOR 
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I. Tr i p  Latch Engagement (Refer to F i gu re 2) 

Tr i p  l a tch (216) shou l d  have an engagement  of .Ob211 p l us or m i nus 
.015" on tr i p  shaft (215). Measurement i s  made w i th the latch 
rest i ng on the shaf t i n  the reset pos i t i on .  

2. Ma i n  Contact Hake (Ref�r to F i gure 6) 

Compress i on of con tact f i ngers (619) shou l d  be between .093" and 
.12511• ·Th i s  i s  the d i fference i n  the measurement f rom the breaker 
base to the center of the f i nger contact surface when the breaker 
i s  open and the measurement i n  the same p l ace when the b reaker i s  
c l osed . Th i s  i s  checked w i th a norma l c l os i ng operat i on - not 
ma i ntenance c l os i ng .  Adjustment i s  prov i ded by pos i t i on i ng s crews 
(608) after l oosen i ng nuts (621). tounterc l ockw i se rotat i on of 
screws (608) i ncreases compress i on .  Care shou l d  be taken to re­
t i ghten nuts (621) after adj us tment . I f  i t  i s  des i red to check 
contact press ure, a push-type s pr i ng sca l e  can be used to compress 
contact f i ngers (619), w i th breaker open . Contact pressure shou l d  
be between 20 and 30 pounds . 

3. Arc i ng Contact Hake (Refer to Fi gure b) 

W i th movab l e  arc i ng contact (620) i n  any one phase touch i ng the 
mat i ng s tat i onary con taet when the b reaker i s  c l osed by the ma i n­
tenance c l os i ng method (see Tab l e  3), the phase to phase var i a t i on 
shou l d  not exceed .06211• Adj ustment may be made by pos i t i oning 
screws (60S) as i n  pa ragraph 2, but i t  i s  essent i a l  that the ma i n  
contact compress i on be ma i nta i ned w i th i n  the to l erance l i s ted i n  
paragraph 2. Arc i ng contact pressure shou l d  be between 30 and 40 
pounds when checked w i th a pu l l -type spr i ng s ca l e  at the base of 
the a rc i ng contact t i p  i nsert w i th the b reaker con tacts  c l osed . 

4. E l ectr i ca l l y  Operated Breakers (Refer to F i gures 2A and 3) 

a) Motor Cut-Off Sw i tch and Spr i ng-Position Switch -

These swi tches a re moun ted on a common bracket that i s  set  and 
rol l -p i nned in  pos i t i on dur i ng product i on test i ng .  I f  rep lace­
ment i s  requ i red, the bracket must be pos i t i oned so  that when 
rol l p i ns (236) i n  gear (235) are at the top pos i t i on ,  they have 
moved p l unger (233) aga i ns t  the ro l l er of motor cut-off swi tch 
(232) to shut off the motor. As the spring� are cha rged , a rm 
(231) mus t engage the ro l l er of spr i ng-posit i on swi tch (230). 
P i l ot ho l es are prov i ded i n  the mount i ng b racket for d r i l l i ng 
and ro l l - p i nn i ng the rep lacement assemb l y  i n  the cor rect 
pos i t i on .  
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E .  CONTACT REPLACEMENT Refer to F i gure 6 .  
of ma i n  cur rent ca rry i ng contacts and arc i ng 
i n i tial contact make and f i na l  contact break 
contacts . The ma i n  contacts are not s ubject 
s urfaces are c l ad w i th an a l l oy fac i ng wh i ch 
wea r and arc eros i on .  

The contact structure cons i sts 
contacts a rranged so that 
i s  by means of the arcing 
to a rc i ng .  The actua l contact 
great l y  reduces mechan i ca l  

When i nspect i on of the a l l oy faci ng i nd i cates that the contacts s hou l d  be 
rep l aced , it  shou l d  be noted that h i nge contact f i ngers (6 1 4) , ma i n  contact  
f i ngers (6 1 9) and arc i ng contacts (620) a re s pr i ng l oaded . Therefore, care 
must be exerc i sed i n  remova l and i nsta l l at i on of  any of  the contacts . 

1 .  Ha i n  Contact F i ngers 
W i th the b reake r  contacts open and the stored-energy spr i ngs 
d i scharged , ma i n  contact f i ngers (6 1 9) may be removed by l oosen i ng 
·s crews (624) enough to re l i eve the compress i on on spr i ngs (623) as 
shown i n  Deta i I "A". There a re two spr i ngs beh i nd each f i nger and 
i t  i s  i mportant that they be pos i t i oned proper l y  upon re i nsta l l ation . 
I f  d i ff i cu l ty i s  exper i enced i n  correct l y  pos i t i on i ng these s p r i ngs , 
the upper and l ower pr i ma ry d i sconnects ( 1 1 9 - F i gure 1 )  may be 
removed f rom each phase and the b reaker  i nverted to rest on the ends 
of connectors (629) and (630) . 

After the contact f i ngers a re rep l aced , connector (629) shou l d  be 
pos i t i oned i n  the center of the s l ot i n  the mo l ded base to assure 
correct a l i gnment of the p r i mary d i sconnect f i ngers. 

2 .  Stat i onary Arc i ng Contact 
The stat i ona ry a rc i ng contact i s  a part of connector (629) and may 
be rep l aced by p roceed i ng as above . I n  th i s  case , screws (624) 
must be removed . However ,  to prov i de c l ea rance for remova l of 
connector (629) f i rst i nsert a 3/ 1 6" d i ameter rod at. l east 2'' l ong 
through the open i ng i n  s upport (6 1 5) as s hown i n  Deta i l "B" . I t  
may be necessary to compress contact (6 14) oppos i te a rc i ng contact 
(620) i n  order to i nsert the rod. Th i s  w i  1 1  ho l d  h i nge contact 
f i ngers (6 1 4) i n  pos i t i on to perm i t  remova l of p i n  (603) . After 
remova l of p i n  (603), ma i n  contact (6 1 7) and arc i ng contact (620) 
can be pos i t i oned so that connector (629) can be removed . 

3 .  H i nge Contact F i ngers 
H i nge contact f i ngers (6 1 4) may be removed as fo l l ows :  
Remove top screw (627) f rom support (6 1 5) and rep l ace i t  w i th a 
1 /4-20 screw at l east 1 - 1 /2" l ong . Remove l ower screw (627) and then 
gradua l l y  back off the 1 - 1 /2" screw as shown i n  Deta i l "B" ,  to relieve 
the l oad i ng f rom spr i ngs (628) . The h i nge contact f i ngers can now be 
removed .  To prov i de eas i er access to the h i nge contact f i ngers , pin 
(603) may be removed after the l oad i ng i s  re l i eved f rom springs (628) . 

- 9 -
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4 .  Mov i n  Arc i n  and Ma i n  Contact 
E i ther mov i ng a rc i ng contact 620) or  ma i n  contact (6 17) or both 
may be removed and replaced as follows : Follow the s teps outl i ned 
i n  paragraph 3 i nclud i ng removal of p i n (603) or i f  h i nge contact 
f i ngers a re not to be rep l aced, om i t  these s teps and beg i n  by 
plac i ng a 3/ 1 61 1  d i ameter rod at  leas t 21 1 long th rough the open i ng 
i n  s upport (6 1 5) as shown i n  Deta i I 1 181 1• Remove p i n  (60 1 )  and p i n 
(603) i f  these have not been removed p rev i ously . 

The complete movable contact assembly may now be brought  to a bench . 
I t  i s  suggested that a 1 /2 1 1  th i ck p i ece of wood or  phenol i c  be 
placed upright i n  a v i se and the open slot i n  clev i s  (6 1 2) p l aced 
aga i ns t  i t  as a res t .  The loca t i on of spacers (602) , (604) and  
(625) s hould be noted . To m i n im i ze adjus tment upon reass emb l y ,  
the pos i t i on of the two s crews (608) relat i ve to p i n  (6 18)  s h ould 
also be noted . Then the two elas t i c  s top nuts (62 1 )  should be 
loosened and screws (608) backed off  far enough to remove them 
f rom p i n  (6 18) . 

CAUT I ON :  EXTREME CARE SHOULD BE TAKEN TO HOLD THE ASSEMBLY 
F I RMLY TO RETA I N  S PR I NG GU I DE (6 1 0) AND SPR I NG (609) 
UPON REMOVAL OF THE SCREWS . 

The moving arcing contact or  the ma i n  contact may now be easily 
replaced. The reverse p rocedu re i s  followed for re i ns ta l lat i on .  
Care should b e  taken to replace spacers (602) , (604) and (625) 
correctly. Check alignment and adjustment of contacts upon 
reassembly. 

- 1 0  -
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SECT I ON I V, STAT I C  OVERCURRENT TR I P  DEV I CE 

A .  I NTRODUCT I ON The A l l i s-Cha l mers S tat i c  Overcur rent Tr i p  Dev i ces a re 
comp l ete l y  s tat i c; that i s  there are no moving parts or  contacts .  The 
c i rcu i ts of the dev i ce are des i gned for l i gh t  l oad i ng of components and are 
temperature compensated for accuracy and s tab i l i ty of ca l i b ration over  w i de 
tempera ture ranges for  i ndef i nite periods of t i me, The s tatic overcurrent 
t r i p  dev i ces, wh i ch rep l �ce the e l ec t ro-mechan i ca l  ser i es overcurrent t r i p  
dev i ces, perform the same func t i on w i th a higher degree of accuracy and  
versat i l i ty .  I n  common w i th �er i es overcur ren t t r i p  dev i ces, a l l energy 
for operat i on is obtained f rom over l oad or fau l t  cu r ren t .  No batter i es or  
other externa l powe r  sources are required . 

The comp l ete stat i c  overcu rrent t r i p system cons i sts of th ree cu r rent  t rans ­
formers, one per phase, mounted on the c i rcu i t  breaker p r i mary connectors , 
a re l ease magnet , and the stat�c overcurrent t r i p  dev i ce .  Th i s  system 
operates to t r i p the c i rcu i t  breake r when a system over l oad cond i t i on exceeds 
a pre-se l ected va l ue of current . T r i pp i ng w i l l  occu r  after a predetermined 
t i me de l ay or i nstantaneous l y  depend i ng upon the adj ustment s e l ected and the 
magn i tude of the over l oad . 

The stat i c tr i p  dev i ce conta i ns th ree cur rent trans forme rs which p rov i de a 
sma l l l ow  vo l tage secondary cur rent proport i ona l to the c i rcu i t  b reaker 
pr i mary cur rent . The s econdary of each trans former is connected i n  s er i es 
w i th a power supp l y  trans former and an aux i l i ary t ransforme r .  The output 
of the power supp l y  t ransformers i s  rect i f i ed to prov i de D . C .  energy to the 
re l ease magne! t r i p co i I and a l so a regu l ated D . C .  power  s upp l y  to operate 
t rans i s tor c i rcu i ts . Potent i ometers or  rheostats connected i n  para l l e l  w i th 
the aux i l i ary transformers prov i de an A . C .  s i gna l vo l tage proport i ona l to 
the p r i ma ry curren t .  Th i s  acts as the i nte l l i gence i nput  for the device , 
and the magn i tude of th i s  A . C .  vo l tage determ i nes whether or  not the b reake r 
w i l l  t rip and the time de l ay before t ripp i ng .  The re l at i on between th i s  A . C. 
s i gna l vo l tage and the p r i mary current can be var i ed by adj us t i ng the 
potentiometers to set the m i n i mum pr i mary cur rent at wh i ch t r i pp i ng w i  I I  
occur .  Th i s  i s  the p i ck-up adj ustment .  

A t ransistor tr i gger c i rcu i t  p revents operat i on of the t i m i ng c i rcu i t un l es s  
the s i gnal exceeds 95% of p i ck-up va l ue .  I f  the t r i gger has operated. a 
capC:tc i tor  w i l l  charge yradual l y  to a vo l tage wh i ch causes the s tat i c  switch 
to operate, energ i ze the tr i p  co i l, and tr i p  the breaker .  I f  at any t i me 
before the stat i c  sw i tch actua l l y operates , the p r i mary current decreases to 
95% vr  l ess of the s et p i ck-up , the t r i gger  w i l l  tu rn of f and reset w i  I I  take 
p l ace . 

Some: m i nor va. lat i ons i n  p i ck-up and t ime de l ay may be expected w i th temperature 
f l uctuat i ons f rom an amb i ent of -40°C .  to an amb i ent of 55°C .  

A typ i ca l  b reaker rat i ng p l ate i s  shown i n  F i gure 7A. The max i mum rated 
amperes i s  d�termi ned by the cur rent t ransformers mounted on the c i  •·cu i t 
b rei:lker pr i mary connectors . The max i mum cur rent ava i J ab l e  i s  I i m i ted by  the 
c i rcu i t  b reaker f rame s i ze .  S i nce the stat i c  ove rcurrent tr i p  dev i ce compone�ts 
a re ca l i b rated i n  te rms of t ransforme r secondary cur rent , the same dev i ce can be 
used w i th any of the g ruups of current transforme rs ava i l able . 
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B. DESCR I PT I ON OF STAT I C  TR I P  DEV I CES These i ns t ruct i ons descr i be fou r  
mode l s  of stat i c  t r i p  dev i ces . A l l are s im i l ar i n  many respects and d i ffer  
on l y  i n  the k i nd of  end use funct i on that they prov i de. A l l use  the s ame 
cu rrent t rans former i nputs and prov i de output s i gna l s  to the magnet i c  l atch 
re l ease as prev i ous l y  des cr i bed . 

Dua l  Hode l AI 
Furn i shed w i th one non-adj ustab l e  current-t i me curve . The curve may be 
e i ther for the m i n i mum. the i ntermed i ate. or the max i mum curve as shown i n  
F i gure ]E .  T i me de l ay up to f i f teen t imes p i ck-up i s  s tandard. as i s  
i ns tantaneous t r i pp i ng between f i ve and f i f teen t i mes p i ck-up by adjus tment .  
I t  mon i tors the current i n  each of the three phases . 

Dua l Mode l AG 
Same as the Hode l AI except that the c i rcu i t  i s  a rranged to mon i to r  current  
in  two phases and current i n  the neut ra l of the pr imary cur rent t ransf o rmers . 
Th i s  dev i ce i s  thus ab l e  to prov i de norma l  ove r l oad and short c i rcu i t  
protec t i on. and a l so to detect g round fau l t currents as l ow  as 20% of the 
cur rent requ i red to operate th� phase c i rcu i ts .  

Se l ect i ve Hode l D 
Th i s  s tat i c  overcurrent t r i p  dev i ce i s  furn i shed wi th three l ong t i me de l ay 
curves and th ree s hort t i me de l ay curves. any comb i nat i ons of wh i ch may be 
s e l ected by set t i ngs on the f ront p l ate of the dev i ce .  Se l ect i v i ty between 
coord i nated c i rcu i t breakers can be ma i nta i ned th roughout the f u l l i nter­
rupt i ng range of  the c i rcu i t b reakers . The Hode l D dev i ce mon i tors the 
currents i n  each of the three phases . The arrangemen� of the cur rent-t i me 
cu rves i s  shown i n  F i gure 70 . 

Se l ect i ve Hode l DG 
Same as the Hode l D except that the c i rcu i t  i s  arranged to mon i to r  cur rent  
i n  two phases and current i n  the neutra l  of  the pr i mary cur rent t ransformers. 
Th i s  dev i ce i s  thus ab l e  to prov i de norma l ove r l oad and s hort  c i rcu i t  
protect i on. and a l so to detect ground fau l t currents as l ow  as 20% of the 
cur rent requ i red to operate the phase c i rcu i ts .  

Th roughout the text any reference to s tat i c  t r i p  dev i ce -

1 • 

A- 1 i s  a l so app l i cab l e  to A-2 
AG i s  a l so app l i cab l e  to AG- 1 
0 i s  a l so app l i cab l e  to D- 1 

SELECT I ON OF SETT I NGS 
The s tat i c  overcurrent  t r i p dev i ces have a number of knobs and swi tches 
wh i ch can be a r ranged to se l ect the s pec i f i c  cond i t i ons that w i l l  cause 
the c i rcu i t b reaker to open . The s e l ect i on of sett i ngs i s  usual l y  made 
when the c i rcu i t  breaker i s  p l aced i n  serv i ce. and wi l l  not requ i re l ater  
changes un l es s  l oad cond i t i on or other p r i mary c i rcu i t changes a re made . 
The fo l l owi ng paragraphs descr i be the var i ous se l ect i ons that may be made . 
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CAUT I ON :  ALL SELECT I ON KNOBS ARE EQU I PPED W I TH SHAFT LOCKS TO 
ENSURE PERMANENCE OF SETT I NGS . TURN I NG A KNOB ON A 
LOCKED SHAFT W I LL CAUSE LOSS OF CAL I BRAT I ON .  THE 
SECT I ON ON MA I NTENANCE DESCR I BES HOW TO RESTORE 
CAL I BRAT I ON I F  TH I S  SHOULD HAPPEN. 

( 

P i ck-Up Se l ect i on 
The th ree knobs a r ranged vert i ca l l y  on the r i gh t  hand s i de of the 
s tat i c  t r i p  dev i ce ( F i gure 7) are for se l ect i on of the cur rent a t  
wh i ch a t i me de l ay t r i pp i ng operat i on w i  I I  s ta rt . Th i s  i s  the 
p i ck-up curren t .  One knob i s  p rov i ded for each phase {except Mode l s  
AG , DG , where the m i dd l e  knob i s  used t o  se l ect g round current p i ck­
up) • 

The p i ck-up se l ect i on d i a l s  are ma rked w i th the l et ters 1 1A1 1 th rough 
1 1E 1 1 • The p i ck-up cur rent def i ned by each J e t ter i s  l i s ted on the 
c i rcu i t b reaker  ra t i ng p l ate (F i gure 7A) . Th i s  i s  the m i n i mum 
pr i ma ry c i rcu i t current wh i ch wi I I  cause the c i rcu i t breaker to 
open. 

EXAMPLE : A c i rcu i t breaker has a rat i ng p l ate as shown i n  
F i gu re 7A . The p i ck-up sett i ngs a re at poi n t  "A". 
Therefore , the c i rcu i t  wi I I  ca rry up to 200 Amps 
w i thou t t r i pp i ng the c i rcui t b reaker .  Above 200 
Amps a t r i p opera t i on wi I I  occur .  

The p i ck-up se l ec t i on i s  cont i nuous and may be set  between ma rks i f  
des i red . Usua l p rac t i ce i s  to set  a l l p i ck-up knobs at  the same 
ma r k ,  but th i s  i s  not necessary and d i fferent phases can have 
d i fferen t p i ck-up s et t i ngs . 

The ra t i ng of the c i rcu i t breaker depends s o l e l y  on the prlma ry 
c u r rent t ransformers se l ected for the app l i cat i on ,  and i s  l i m i ted 
on l y  by the c i rcu i t breaker fr�ne s i ze .  The rat i ng of a c i rcu i t 
brea��r �ay be changed i f  des i red mere l y  by rep l ac i ng th� cu r ren t 
t rans formers and the breaker rat i ng p l�te.  Noth i ng changes on the 
s tat i c  t r i p dev i ce or other breaker components . F i gure 7A s hows 
b reaker ra t i ngs ava i l ab l e  w i th  va r i ous curren t t rans formers . 

EXAMPLE : The breaker represen ted by the ra t i ng p l a te i n  
F i gure 7A i s  changed to have 600 max imum rated Amps 
( t hus A =  300 , B = 375 , C = 450 , D • 525 , E • 600) . 
The p i ck-up set t i ngs a re s t i  I I  on 1 1A1 1 • :rhe c i rcu i t ,  
w i  I I  n ow  carry up to 300 Amps and w i  I I  t r i p on any­
th i ng above 300 Amps i n  the p r i ma ry c i rcu i t . 
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G round P i ck-Up Se l ect i on 
Mode l s  AG , DG . The m i dd l e  knob on the r i ght  hand s i de of the Mode l s  AG , 
DG , i s  used to s e l ect the sens i t i v i ty of ground current detect i on .  I t  
i s  ca l i b raied as a percentage of the M I N I MUM ava i l ab l e  p i ck-up current 
shown on the breaker  rat i ng p l ate (F i gure 7A) . I t  does not have any 
re l a t i onsh i p  to the p i ck-up current se l ected f or the phase set t i ngs . 
Ca l i b ra t i ons a re ma rked at  20, 40, 60, SO� but  adj ustment i s  con t i nuous . 

I 

EXAMPLE : 1 .  A c i rcu i t b reaker has a rat i ng p l ate per F i gure 7A. 
The p i ck-up set t i ngs are on 1 1C1 1 to se l ect 300 Amps 
p i ck-up . The ground p i ck-up i s  set at 40%. 

The ground current that  w i l l  cause t r i pp i ng  i s  t here­
fore not l ess than 40% of 200 Amps , or So Amps . 

EXAMPLE : 2.  Same cond i t i ons except p i ck-up sett i ngs are on 1 1E 1 1  to  
se l ect 400 Amps p i ck-up. 

The ground current p i ck-up i s  s t i l l  So Amps , based on 
the mi n i mum ava i l ab l e  p i ck-up of 200 Amps . 

Ground cur rent p i ck-up i s  t reated i n  the same manner as phase current 
p i ck-up when us i ng the current-t i me curve , and the same curve ( F i gures 
7D and 7E) i s  used for def i n i ng t i me de l ay .  

\,1 
EXAMPLE : 1 3 .  B reaker rat i ng per F i gure:7A. Phase p i ck-up sett i ng 1 1E 1 1 

(400 Amps) . Ground p i ck-up set t i ng 40% (80 Amps) . An 
actua l g round current of 320 Amps i s  f l owi ng .  

320 Amps g round current i s  four t imes (4X) p i ck-up and 
w i l l  cause a t r i p opera t i on i n  four and one-ha l f  seconds 
(on the m i n i mum t ime band) as s hown on the current-t i me 

·curve (F i gure 7E) . However ,  th i s  g round current i s  much 
l ess  than the phase p i ck-up set t i ng ,  and wou l d  not be 
recogn i zed on the phase p i ck-ups . 

The l ower l i m i t of ground fau l t recogn i t i on on the Mode l s  AG , DG , s tat i c 
t r i p  dev i ces i s  40 Amps g round curren t .  Pr i ma ry current t ransforme rs 
that prov i de a M I N I MUM CONT I NUOUS CURRENT SETT I NG OF LESS THAN 200 AMPS 
(Group I V ,  F i gure 7A) shou l d  not be used for ground fau l t  detect i on .  

I ns tantaneous Tr i p  Se l ect i on 
Mode l s  A l  and AG . The knob on the l ower l ef t  s e l ects a current va l ue 
above wh i ch tr i pp i ng takes p l ace i ns tantaneous l y  i ns tead of on t i me de l ay .  
The ca l i b ra t i on i s  marked i n  mu l t i p l es of p i ck-up and a l l ows se l ect i on 
between f i ve t imes (5X) and f i fteen t i mes (15X) p i ck-up . I t  i s  thus 
dependent on the set t i ngs se l ected for phase p i ck-up ( as we l l  as g round 
p i ck-up on the Hode l AG) . The current-t i me curve ( F i gure 7E) shows how 
the t ime de l ay w i l l  f o l l ow  the appropr i ate t i me band curve unt i 1 t he 
i ns tantaneous set t i ng i s  reached , then w i l l  go to the i ns tantaneous va l ue 
for a l l currents above that set t i ng .  
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EXAMPLE : B reaker ra t i ng as per Fi gure 7A. Phase p i c k-up sett i ng 
"E" (4oo Amps) . I ns tantaneous set t i ng l OX (4ooo Amps) . 

Currents  above 4ooo Amps w i l l  cause i ns tantaneous 
t r i pp i ng to occur ;  currents be l ow  4000 Amps wi I I  fo l l ow  
the appropr (ate t ime de l ay curve. 

EXAMPLE : B reaker rat i ng as per F i gure 7A. Phase p i ck-up sett i ng 
"E" (4oo Amps) . Ground p i ck-up sett i ng 40% (80 Amps ) . 
I ns tantaneous sett i ng l OX.  

I n  th i s  examp l e  us i ng a HODEL AG , the breake r  wi  1 1  t r i p 
w i thout t i me de l ay i f  the phase current exceeds 4ooo 
Amps , or i f  the ground current exceeds BOO Amps . 

T i me Band Se l ect i on 
The t i me bands on the Hode l A I  and AG are set  dur i ng  manufacture and 
cannot be changed . The l egend on the upper l ef t  corner of t he s ta t i c  
t r i p  dev i ce i nd i cates whether the par t i cu l a r dev i ce i s  set for M I N I MUM , 
I NTERMED IATE , or MAX I MUM T I ME BAND , correspond i ng to the curves on 
F i gure 7E .  

The Mode l s  D ,  DG , a re arranged so that any of  the t ime bands may be  
se l ected as des i red . A l s o ,  there a re two groups of t i me  bands 
prov i ded ; one for l ong  t ime de l ay and one for short t i me de l ay ,  
corres pond i ng t o  the curves on F i gure 70 . 

The knob a t  the m i d d l e  of the l eft s i de on the Mode l s  D ,  OG f ront 
p l ate i s  a th ree-pos i t i on swi tch ma rked to i nd i cate LONG T I ME BAND 
S ETT I NG .  The three pos i t i ons prov i de for s e l ect i on of a M I N I MUM , 
I NTERMED I ATE , or MAX I MUM T I ME BAND , as s hown on F i gur£ 7. 

The knob a t  the upper m i dd l e  of the Mode l s  0 ,  DG f ront p·l a te prov i des 
for se l ect i on of e i ther a KIN IMUK , I NTERMED I ATE , OR A MAX I MUM SHORT 
T IME BAND set t i ng .  

The two g roups o f  t i me bands a re i ndependent of each other . Any i ong  
t i me band ca n be s e l ected t o  wo rk w i th any  s hort t i me band . 

Transfer  to Sho r t  T i me Se l ect i on 
Mode l s  D ,  DG . The knob at  the l ower m i dd l e  of the Mode l s  0 ,  DG f ront  
p l a te s e l ects t he va l ue of  p r i mary current .above wh i ch the t i me de l ay 
wi l l  fo l l ow  the s e l ected short t i me band . I t  i s  ca l ! b ra ted i n  
mu l t i p l es of the s e l ected phase p i ck-up current .  Mark i n gs are 
prov i ded a t  5 ,  1 0 ,  1 5  and 20 t i mes p i ck-up . The p r i mary cu rrent 
va l ue of th i s  adj us tment depends on the phase p i ck-up set t i ng that 
has been se l ected . 
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EXAMPLE : ·B reaker rat i ng as per F i gure ]A. Phase p i ck-up set t i ngs 
1 1A1 1  (200 Amps) . Long t i me band sett i ng i s  on MAX I MUM. 
Short t ime band set t i ng i s  on M I N IKUM. Transfer to 
short t i me i s  set at  l OX .  

Currents betwe�n 200 Amps and 2000 Amps wi l l  t r i p the 
b reaker after  a t i me de l ay def i ned by the maxi mum l ong 
t ime curve ( F i gure 70) . Cu rrents above 2000 Amps w i l l  
t r i p  the breaker i n  the t i me i nd i cated by the m i n imum 
short t ime curve . 

I f  the phase p i ck-up sett i ngs were changed to 1 18 1 1  
(250 Amps) , then the short t ime band wou l d  be used for 
currents of 2500 Am�s and above . 
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2. HA I NTENANtE AND TEST I NG 

Ma i ntenance 
Each s ta t i c  overcu rrent tr i p  dev i ce i s  adj usted , ca l i b rated , and tested 
before sh i pment and i s  ready for use after se l ect i ng appropr i ate set t i ngs 
and l ock i ng the potent ipmeter s hafts . 

Ma i ntenance i n  the usua l sense of c l ean , readj us t ,  l ubr i cate,  etc . i s  not 
requ i red on s tat i c  overcurrent t r i p dev i ces . The on l y  ma i ntenance that  
i s  recommended i s  per i od i c  ver i f i ca t i on that the dev i ce i s  funct i on i ng .  
Th i s  may be supp l emente� as des i red by checki ng the ca l i brat i on ,  
i ns pect i on for l oose o r  broken externa l w i r i ng ,  restor i ng l os t  ca l i ­
brat i on ,  etc. 

Res tor i ng Lost Ca l i b rat i on 
The ca l i b ra t i on of the s tat i c  overcurrent t r i p dev i ce depends on the 
knobs be i ng proper l y  or i ented on the i r shafts . I f  the knobs a re forced 
by neg l ect i ng to l oosen the shaft l ocks , ca l i brat i on w i l l  be l os t , but 
can read i l y be restored . 

A knob w i l l  be i n  proper ca l i b rat i on i f ,  when turned counterc l ockwi se as 
far as i t  can go , the poi nter l i nes up prec i se l y  w i th the red ca l i b ra t i on 
dot on the d i a l . Refer to F i gure 78 . 

I f  the above check s hows the ca l i brat i on to be i n  error , remove th� knob 
by l oosen i ng i ts set s crew and s l i pp i ng i t  off the shaf t .  Then be sure 
the shaft l ock i s  l oosened (see F i gure 78) and turn the shaft counter­
c l ockwi se as far as i t  w i l l  go. Keep the s haft i n  that pos i t i on and 
rep l ace the knob so that i t  i s  d i rect l y  over the red ca l i b rat i on dot . 
T i ghten the set screw i n  the knob . 

W i th the shaft l ock l oosened , the knob may now be turned to the s e l ected 
d i a l  pos i t i on ,  the s haft l ocked , and the dev i ce returned to serv i ce .  

Tes t i ng 
The tes t i ng of A l l i s -Cha l mers s tat i c  overcurrent t r i p dev i ces i s  eas i l y  
accomp l i shed under f i e l d  cond i t i ons w i th a mi n i mum of equ i pment and 
preparat i on .  Var i ous tes ts can be made , and in  a manner that makes them 
s u i tab l e  for use dur i ng rout i ne ma i ntenance . Ca l i brat i on cannot norma l l y  
be done under f i e l d  cond i t i ons . 

The tests that w i l l  be descr i bed· can be done on a comp l ete breaker 
assemb l y  l ocated i n  the d i sconnect pos i t i on i n  the cub i c l e ,  on the 
comp l ete breaker on a work tab l e ,  or on a s ta t i c  t r i p  dev i ce comp l ete l y  
removed f rom the breake r .  I t  i s  not necessary to remo�e permanent 
w i r i ng i n  order to make tes ts .  Tes t i ng can be done on 9 breaker exact l y  
as i t  i s  used i n  norma l serv i ce.  

Tes t Equ i pment  
S i mpJ e ,  read i l y ava i l ab l e  equ i pment i s  used i n  the tes t i ng of  s tat i c  
overcu rrent t r i p  dev i ces . The fo l l owi ng i tems of equ i 1lment are requ i red 
for perform i ng the rout i ne FUNCT I ON Tes t .  
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1 .  A 1 1 5 VAC var i ab l e  vo l tage t ransformer w i th a t  l eas t 
3 Amps ou tput  • .  

2 .  An ammeter wh i ch w i l l  i nd i cate 1 to 3 Amps wi th 
reasonab l e  accuracy . 

3 .  An a i r-core reactor of 35 m i l l i -henr i es or more w i th 
a DC res i s tance of 20 ohms or J ess . A s tandard 1 25 V 
DC power c i rcu i t  b reaker s o l enoi d  t r i p  co i l (s uch as  
A l l i s -Cha l me rs No. 7 1 -200-745-50 1 )  may be used , as  
may other s i m i l a r  ·co i l s .  However ,  a reactor des i gned 
for the purpose i s  ava i l ab l e ,  and i s  a l so s u i tab l e  for 
the more accurate requ i rements of t i me de l ay tes t i ng .  
I t  may be ordered a s  - REACTOR, 7 1 - 1 42-395-50 1 .  

A l l i s -Cha l mers can a l so s upp l y  a comp l ete ,  i ntegrated and eas i l y 
portab l e  tes t set compr i s i ng essent i a l l y  the above equ i pment , a s  
i l l us t rated i n  F i gure 7C .  Contact the l oca l A l l i s-Cha l me rs off i ce · 
for fur ther i nformat i on .  

Tes t Procedu res 
Th i s  sect i on w i l l  descr i be i n  deta i l the s teps t o  be taken to car ry 
out the tes t s . Tes ts may be conducted on the comp l ete c i rcu i t 
b reake r ,  e i ther i n  the d i sconnected cub i c l e  pos i t i on ,  or  removed 
f rom the cub i c l e . I t  i s  not requ i red to remove or d i sconnect any 
permanent w i r i ng on the c i rcu i t b reaker as  l ong as pr i ma ry and 
con t ro l  c i rcu i ts a re not connected to the breake r .  I t  w i l l  
usua l l y  be advantageous to perform norma l rout i ne ma i ntenance on 
the c i rcu i t  b reaker before tes t i ng the s tat i c  t r i p dev i ce .  

A l though the fo l l owi ng descr i pt i ons re l ate to a comp l ete c i rcu i t  
b reaker u n i t ,  i t  w i l l  be apparent that the tes ts can a l so be car r i ed 
out on a s tat i c  t r i p  dev i ce by i ts e l f .  

Connect a 1 00 ohm , 1 watt  res i s tor across term i na l s  7 and 8 
of the s tat i c  t r i p  dev i ce when the c i rcui t b reaker t r i pp i ng 
dev i ce (see F i gure 8) i s  not connected to the s tat i c  t r i p ,  
to s i mu l ate a l oad dur i ng th i s  tes t . 

- 1 8  -

..._) 

, . --::·.::-:-.... ( · , ;, l 
_j 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Funct i on Tes t - Proceed as fol l ows :  

Connect tes t c i rcu i t  as s hown i n  F i gure 7F 
Loosen s haf t l ocks 
S et p i ck-up knobs at  "A" 
Set i ns tantaneous (or t ransfer) knob a t  l OX or h i gher 
C l ose B reaker ' · 

Qu i ck l y  i ncrease cur rent to 1 . 5 Amps (3X p i ck-up) and ho l d  
B reaker s hou l d  t r i p  i n  approx i mate l y  1 0  to 45 seconds 

depend i ng on the t i me  band (see current-t i me curve , 
F i gures 7D , 7E) 

Reduce or shut off current.  
Repeat as  des i red 
Set  i ns tantaneous (or t ransfer) knob at 5X 
C l ose  B reaker 
Qu i ek l y  i nc rease current to 2 . 5  Amps 
B reaker shou l d  t r i p i ns tant l y  at 2 . 5  Amps or a l i tt l e  l es s  
Reduce o r  shut  off current 
Repeat as des i red 
Res tore or i g i na l  set t i ngs and t i ghten shaft l ocks 

Th i s  funct i on tes t w i l l  s how that the t i me de l ay c i rcu i t and the short  
t i me c i rcu i t a re funct i on i ng .  Repeatab i l i ty shou l d  be  good , but the 
s pec i f i c  va l ue of t i me de l ay shou l d  not be judged except i n  the b road 
sense.  

Obv i ous l y ,  other parameters can be used for  th i s  test - those 
des c r i bed w i l l  g i ve a reasonab l y  fas t tes t w i th m i n i mUm test power.  
H i gher currents at the 1 1A1 1 sett i ng w i l l  g i ve faster t r i p  t imes . 
Set t i ngs other than 1 1A1 1 requ i re more current to get the des i red 
mu l t i p l es of p i ck-up (e.g .  3 Amps at 11£1 1 set t i ng  i s  requ i red for 3X 
p i ck-up) . 

The funct i on tes t may be repeated us i ng term i na l s  2-4 and 3-4 (Mode l 
A I  and D) ; or term i na l  3-2 (Hode l AG and DG) . I t  i s  not recommended 
to tes t term i na l s  4-2 on the Mode l s  AG , DG s i nce the g round detect i on 
t ransformer c i rcu i t  has a very much h i gher i mpedance and i s  beyond the 
capab i l i t i es of the usua l low power tes t fac i l i t i es .  

I f  the b reaker fa i l s to t r i p or t r i ps i ns tant l y  at  1 . 5 amperes , i t  i s  
s uggested that the factory be contacted . On l y  personne l who a re 
thorough l y  fam i l i a r  w i th c i rcu i ts of th i s  type s hou l d  attempt to  
l ocate and cor rect t roub l es .  

The above tes t i s  be l i eved to be adequate for the maj or i ty of a pp l i ca­
t i ons of  l ow  vo l tage c i rcu i t b reakers . However , those who requ i re 
c l os e  coord i nat i on w i th other dev i ces and w i sh to check ca l i b ra t i on 
per i od i ca l l y ,  may do s o  i n  the f i e l d  w i th a reasonab l e  degree of 
accuracy by us i ng s omewhat more e l aborate equ i pment and test p rocedures . 

·� Furthe r tes t i nforma t i on i s  ava i l ab l e  i n  s tat i c  t r i p overcurrent t r i p 
dev i ce I ns t ruct i on Book BWX-6678 - 1 . 
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3 .  RELEASE MAGNET 

The re l ease magnet i s  i l l us t rated i n  F i gure 8 .  Dur i ng norma l 
operat i on ,  t r i p  rod (80 1 )  wh i ch i s  attached to a spr i ng l oaded 
a rmature i ns i de the magnet i c  re l ease l a tch cy l i nder cannot move 
due to a magnet i c  f i e l d  set up by permanent magnet (802) wh i ch ho l ds 
the i nterna l a rmature aga i ns t  p l ate (803) on the bottom of the 
magnet i c  re l ease l atch . 

When an over l oad or fau l t cond i t i on exi s ts , co i l (804) wh i ch i s  
i ns i de on the bottom of the magnet i c  re l ease l atch i s  energ i zed by 
the s ta t i c  t r i p dev i ce creat i ng a f l ux wh i ch decreases the magnet i c  
ho l d  force on the spr i ng l oaded i nterna l a rmature a l l ow i ng the 
armature to be forced upward due to the s pr i ng l oad , thereby a l l ow­
i ng t r i p  rod (80 1 )  to move up aga i ns t  t r i p arm (805) , i n  turn , 
t r i pp i ng the c i rcu i t b reaker.  As the breaker opens , co i l (804) 
becomes de-energ i zed due to de-energ i zat i on of the s tat i c  t r i p 
dev i ce ,  cam (806) rotates arm (807) forc i ng spr i ng l oaded armature 
aga i ns t  p l ate (803) a l l owi ng t r i p rod (80 1 )  to be reset to the non­
t r i p pos i t i on .  

I f  the s pr i ng l oaded a rmature does not reset dur i ng t r i p  operat i on 
as exp l a i ned above , s pacers (808) may be added to obta i n  pos i t i ve 
reset of the a rmature .  

I f  add i ng s pacers does not a l l ow  armature to be reset , the magnet i c  
re l ease l a tch shou l d  be rep l aced . ( I f  breaker mechan i sm i s  not a t  
fau l t) .  

Do not at tempt to d i sassemb l e  the ma�net i c  re l ease l a tch as th i s  
w i l l  des t roy the magnet i c  f i e l d  set  up by the permanent magnet and 
wi  I I  render the re l ease l atch i nopera t i ve permanen t l y .  

When rep l ac i ng a magnet i c  re l ease l a tch , the co i I (804) l eads mus t 
be connected to the termi na l  b l ock of the s tat i c  t r i p i n  the 
correct po l a r i ty re l at i onsh i p . 

The b l ack l ead of co i l (804} mus t be connected to term i na l 7 
(negat i ve) and the red l ead of co i 1 (804) connected to term i na l  8 
(pos i t i ve) of the stat i c  t r i p  dev i ce .  

A c l ea rance of .06 shou l d  b e  ma i nta i ned between the t r i p arm (805) 
and nut (809) w i th the c i rcu i t  b reaker open , spr i ngs cha rged and 
t r i p a rm (805) reset by the t ri p  s haf t .  Adj ustment i s  made by 
pos i t i on i ng nut (809) wh i l e ho l d i ng t r i p rod (80 1 ) . 

When the magnet i c  re l ease l a tch has been rep l aced the c i rcu i t b reaker 
shou l d  be g i ven a FUNCT I ON TEST as exp l a i ned prev i ous l y  to ensu re 
p rope r operat i on of a l l components . 
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S.EX:TION V .  FUSE FUNCTIONS 

A .  CURRENT L!MITING FUSE ( FiP: 16) 

The C . L .  Fuse ( l6ol ) NEMA Class "J" and Class "L" have an interrupting 
rating of 200, 000 Amps RMS Symmetrical . 

( 
When replacement is required due to the C . L .  fuse interrupting, 
replace only with a fuse of the same manufacturer and rating as s upplied 
with the circut breaker . Fuses of different manufactures may have 
considerably different melting time-current characteristics and peak 
let-thru currents and consequently may not be completely interchangeable . 

To remove the C . L. fuse ( 16ol ) ,  remove bolts ( 1602) and associated 
hardware . Remove fuse . To replace the C . L .  fuse , reverse the above 
procedure . 

B .  TRIGGER FUSE ( Fig. 16) 

The trigger fuse ( l6o3 ) and associated trip mechanism has a dual 
function . The first function is to trip the circuit breaker mechanically 
when the C .L. Fuse ( 1601) has interrupted . 

The second function is to indicate which phase C .L .  fuse ( 1601) has 
interrupted. 1 • . 1 · 
The plunger ( 16o4 ) on top of' the trigger fuse ( l6pJ) indicates visually 

/ which phase C . L. fuse ( 1601 ) has interrupted . 

The trigger fuses ( l6o3 ) are wired in parallel with the C . L. fuse 
( l6ol) . When the C .L .  fuse ( 1601) interrupts , its associated trigger 
fuse ( l6o3 ) also opens and releases a plunger ( l6o4) which is operated 
by a precompressed spring contained in the trigger fuse ( 1603 ) housing. 

The plunger ( l6o4 )  operates arm ( l6o5) which allows spring loaded lever 
( l6o6) to engage circuit breaker trip arm ( l6o7) which trips the c ircuit 
breaker and holds the circuti breaker in the mechanical trip free position . 

The circuit breaker will remain trip free ( cannot be closed) until the 
trigger fuse has been replaced and the associated trip mechanism reset 
lever ( 1608) ba_s been manually reset ( pushed in) . 

To remove the trigger fuse ( l6o3 ) remove strap ( 16o9 )  , remove plastic 
cover ( 1610) , then the trigger fuse .  

To insert the trigger fuse ( 1603 ) ,  reverse the above procedure . 

CAUTION: The trigger fuse ( l6o3 must be inserted with the plunger ( l6o4 )  
facing arm ( 1605) . The .()94 + .016 - .032 dimens ion must be 
maintained 
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A ALLI S - CHALM ERS 

205422 

�� - 2- . 
MODEL A- 1 , A-2 

DUAL STAT I C  
TR I P  DEV I CE 

18 . � 5  7 - 3�::- s· ./ 

D 

205420 MODEL D ,  D- 1 
SELECT IVE STAT I C  

TR I P, D EV I CE 
' 

?r a4v· · 3 s �' 'I 
- J � - 7.; }) ,:.z--IJ "'  ,,_, 1!- � - · - I 

20542 1 

2054 1 9  

F I G .  7 

MODEL AG , AG- 1 
DUAL STAT I C  
TR I P  DEV I CE 

MODEL  DG 
SELECT I VE STAT I C  

TR I P  DEV I CE 

::::; �� :�t' �>-� � b; b I 
') j) jf ·;: -5/- .:ft::J-: !) 70 TYP I CAL STAT I C  OVERCURRENT TR I P  DEV I CES 

' ' ' 

DATE 2-24··-67 
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A ALUS - CHALM ERS 

r A AWS-CHALMERS 
•osTON. MASS e MADE IN U S.A 

SERIAL NUMBER 
I I 

MAX. RATED AMPS §�� 
A 2DD 

PICK-UP B 21Q 
,SffiiNGS c 3�� (AMPS) 

D ala . 

E 400 
ONE OR MORE U.S. PATENTS 

3.177,407 

TY P I CAL B R EAK ER 
RAT I NG PLATE 

The current t ransformers each have f i ve cont i nuous current ra t i ngs . 
For the LA-600 c i rcu i t breaker  there a re f i ve groups of t ransforme rs 
as shown i n  Tab l e  4 .  

The current t rans former• on  the upper connectors for the LA-600 
c i rcu i t  b reaker a re mounted wi th the po l a r i ty ma rks fac i ng b reaker 
pane I .  

The current t ransformer on the l ower connector i s  mounted wi th the 
po l a r i ty ma rk fac i ng away from the breaker pane l . 

TABLE 4 CURRENT TRANSFORMERS 

TRANSFORMER AVAI LABLE CONT I NUOUS CURRENT RAT I NGS 
GROUP NO . AND KNOB POS IT I ONS 

A B c D E 

I . . 4o 50 6o 70 so 
I I  - 75 95 1 1 0 1 30 1 50 
1 1 1 125 1 55 1 75 220 250 
I V  200 250 300 350 400 
v 300 375 450 525 Goo 

The LA- 1 600 and other 1 1LA1 1  b reakers have s i m i  I ar g roups of curren t 
t ransformers ava i l ab l e  w i th approp r i a te current rat i ngs . 
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A AWS-CHALM ERS 

205424 

CAUT I ON :  LOOSEN SHAFT LOCKS 
BEFORE ROTAT l NG KNOBS 

SHAFT LOCKS 

205422 

F I G .  7B 

SHAFT LOCKS AND CA L I BRAT I ON MARKS FOR 
STAT I C  OV ERCURRENT TR I P  DEV I CES 

205423 

CAL I BRAT I ON 
REFERENCE 
PO I NTS 
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A AWS- CHALM ERS 

205243 

... w 
. . � 

205251 

P ORTABLE TEST SET FOR STATI C 
OV ERCURRENT TRIP DEVICES 

TYPICAL TEST ARR ANGEMENT 
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A ALLIS� CHALM ERS 

SELECTIVE STAT �C OVE RCURRENT TRIP DEVICE -MODEL •• o•; ·o· t�11oo'1 
J UN E  1 5 ,  1 9 6 4  TYPICAL CURVE 71 -2 4 0 -5 5 8-4 0 5  

F I G .  7 0  

' ) 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



� � 
! 
"' :1 I= 

A ALLIS-CHALM ERS 

.. ' 

... 

.. 'l"' ' 
- �1:: I ':" ' 

, ... 
!·" . :;� 

:.:: 
.. 

... I :� r� ·· ! · · ·  
• 
• 
" 
• . ::,,,., �oi ;;;:� .: ., ' . 
• 
.. 

• 

• 

II • 
• 
' 

• 

I 
.. 
.. 
·' 
.. 
.. 
.. 

.. 

.J 

,:: 

"'.t::: · 
�= 

: · ,'. 

-·� 
:::-: 

··� 

:; . 

'(, .J . �;-� : ; ' ! ' •  .;,:: ,,·�· 

.a !;:.;: : Oc=.  : l · , :·: !•• : � . 1:: ::, · l"c · i :,.,�. 
"-!-·,·· ·:l.:i.'.u _ :.::_:'::ii'l :;:� ::t. I -'-: , . . :::, IL ; .::':2=� :r I:.L:..-:-: ... :: ' ,: ... r 

.. 

... 

.. 

.. 

• • • 
• 
" 
• 
M 

DUAL STATI C  OVERCU R R E NT TRI P  DEV I C E  - M O D E L  ''A': "A · I �  "A· G", "A· 2", "AG·I" 
JANUARY 1 3, 1 964 TYPI CAL CURVE 71· 240-558 - 404 

F I G . 7 E  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



/ ' I t I 

A AWS - CHALM ERS 

REFER PARAGRAPH 2 
FOR DESCRIPTION OF 
TEST EQUIPMENT. 

TO CURRENT TRANSFORMERS 
ON CIRCUIT BREAKER 

4 f 

TO TRIP COIL 
ON CIRCUIT BREAKER 

FIG. 7F 

MODEL A·I,A-2 
MODEL O,D-1 
TERMINAL 

BLOCK 

CONNECTIONS FOR FUNCTION TESTS 
MARCH 7,1967 71•1 18-555-402 

_ _ _ _  ..., 
t----4 . I 

- _ _ _  -.. 1 
t----4 I 

- - - --1 
1---� I 

- - - _ _  , 

0 6 0  
7 0  
8 0  

MODEL AG_AG-I, OG 
TERMINAL 

BLOCK 
(00 NOT TEST ON 

TERMINAL 4) 

r�)-.\ 
; 

__ ) 

I 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



A AWS-CHALMERS 

CAM POS I TION -­
(BREAKER CLO S E D) 1 

CAM POSI T  I ON -­
( BR E A K E R  OPE N )  

801. TRI P  R O D  

802. MAGNET 

803. PLATE 

8 04. COIL 

805. BREAK E R  T R I P  A R M  

806.  RESET C A M  

807. RESET A R M  

808 . SPACER 
809. N UT 

FI G .  8 
TYPI CAL RE L E A SE M A G N E T  
MAR. 2, 1 9 6 7  72-2 40-068-401 
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A AWS-CHALMERS 

10-0ISCQNNECT MOUNTING 

SECT I ON "A"-"A" 

FIG. II  

1101. CONTACT I LOCK 

110a CONTACT 

1103. BRACKET 

1104. SHIELD 

110!1. MARKING STRIP 

1106. MARKING STRIP 

1107. BRACKET 

1108. BRACKET 

1109. TERMINAL SCR E W  

1 110. T ERMINAL TAB 

TY PICAL S E CO N DARY DISCONNECTS 
DEC. 12, 1 966 7 1 - 2 4 0 - 584 - 4 0 1  

The electrical attachments are w i red to the termi nals of a secondary d i s connect 
assembly which is mounted on the lef t  s i de of the breaker. Two blocks of ten 
terminals each can be mounted on the breaker. The secondary d i s connect as sembly 
is accessible f rom the front of the breaker a nd ali gns with a stationary unit 
in the cubi cle. The st�tl onary conta ct stri p s  should be lubricated with e 
light film of "AERO LUBRI PLATE11 which is furnished wi th the switchgear. 
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A AWS-CHALM ERS 

1205. A R M  
1206. BEAR I N G  
1207. SHAFT 
1208.COTTER PIN 
1209. STRAP 
12 10. L I N K  
1 2 1 1 . LINK 
1212.  BRAC K E T  

D E TA J L..!'c• 

FIG.I2 
TYP ICAL AUXI L IARY SWITCH 
MAR. 3, 1967 71-2 4()-581-401 

The aux i l i ary sw i tch I s  of the rotary type and funct i ons by d i rect connect i on 
to the breaker mechan i sm. The contacts are factory set for "a" (open when 
breaker i s  open) and 1 1b 1 1  ( c I osed when b reaker i s  open) pos i t i on , but  each rotor 
( 1 204) may be adj us ted i nd i v i dua l l y  i n  s teps of 30 degrees . , Th i s  adj us tment 

· , i s  made by remov i ng cover ( 1 202) and l i f t i ng the en t i re rotor assemb l y  out of 
case ( 1 20 1 )  a fter d i sconnect i ng a rm { 1 205) f rom the l i nkage . Refer to Deta i l "C11• 
Cot ter p i n { 1 208) and bea r i ng { 1 206) a re removed to perm i t  remova l of rotors 
( 1 204) f rom shaft ( 1 207) . To change rotors ( 1 204) f rom "a" to 1 1b1 1 pos i t i on ,  
the rotor shou l d  be rotated 60° 1 n  the c l ackw i s e d i rec t i on after remova l and 
rep l aced on the shaft  in  th i s  new pos i t i on .  www . 
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A AWS-CHALMERS 

LEFT SIDE VIEW 1 301 . BRACKET 
1302. STOP 

1303. SPR I NG 
1304. SOL ENOID 

FIG. I3  
TYPICAL SHU N T  TRIP 
DEC. 12,1966 71-240-586-401  

Each e l ec t r i ca l l y-operated breaker i s  equ i pped wi th a shunt t r i p a t tachment 
for tr i pp i ng f rom a remote l ocat i on .  S i n ce the s hunt t r i p ::o i l i s  des i gned 
for a momenta ry duty cyc l e ,  an 1 1a 1 1  aux i l i a ry con tact swi tch i s · used t o  
i nterrupt i ts c i rcu i t i mmed i ate l y  af ter the breaker i s  t r i pped • Ene rg i za t i on 
of the coi  1 causes the a rma ture to p i ck up and rotate the t r i p  a rm counter­
c l ockw i s e  to tr i p  the b reaker . Extens i on s p r i ng ( 1 303) returns the a rmature 
to i ts norma l pos i t i on .  
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. .  A AWS-CHALMERS 

FRONT VIEW 

1401. AIR POT 
140 2. SOLE NOID 
1403.LINK 
1404. TIME DE LAY ADJUSTING SCRE W 
1405. BRACKE T 
1406. COVER 
1407. ARM 
140 8. ADJUST I N G  SCREW 

I • 

L.--
DE TAIL "It 

(SHOWN FROM RIGMT•HANO SIDE 
OF BREAKER) 

1409. LOCKNUT 
1410. TRI P  BAR 
1411. PlCK·UP a DROP OUT ADJUSTING SCREW 
1412. LOCKNUT 
141 3. SPRING 
1414. TRIP SHAFT 
1415. TRI P ARM 
1416. PLAT E  

FIG. I 4  
TYPICAL UNDERVOLTAGE DEVICE 
MARCH !. 1967 71- 240 -615-402 

The undervol tage t r i p dev i ce automat i ca l l y  t r i ps the breaker when the 
vo l tage d rops be l �w a predete nm i ned va l ue .  E i ther i ns tantaneous or t i me­
de l ay opera t i on can be supp l i ed .  Adj us t i ng s c rew ( 1408) shou l d  be set to 
prov i de an a i r gap of . 25" between the so l eno i d po l e  head and a rma ture 
w i th the dev i ce de-ene rg i zed as shown i n  the f ront v i ew.  A .o6" . gap 
s hou l d  be ma i nta i ned between t r i p  ann ( 14 1 5) and t r i p ba r ( 1 4 1 0) when the 
dev i ce i s  ene rg i zed w i th the b reaker c l osed as shown i n  Deta i l "Al ' .  
P i ck-up and d rop-out adj us t i ng screw ( 14 1 1 )  s hou l d  be s e t  s o  tha t the 
dev i ce p i cks up at a vo l tage of So% or more of ra ted va l ue and d rops out 
be tween 30% and 60% of the ra ted va l ue .  On dev i ces equ i pped w i th  t i me 
de l ay a i rpot ( 140 1 ) , adjus t i ng screw ( 1 404) can be set  to  p rov i de a range 
of t i me de l ay be tween 0 . 5 and 4 . 5  seconds . � ghten i ng t he sc rew i nc reases 
t i me de l ay .  www . 
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A ALLIS-CHALM ERS 

1501 .  BELL ALARM RELAY 
1502. RELAY CONTACTS 
1503. TE RMINAL LUGS 
1504. SPACE R WASHERS 

1505. LATCH I N G  ARM 
1506. RESET PLUNGER 
1507. SPR ING 

FIG. 1 5 
TYPICAL BELL ALAR M 

(MANUAL RESET)  
DEC. 12, 1966 7 1-240-588-40 I 

I I I I 

. . . · ,  

.. .  

.i ' ... ./ 

'J 

The be l l a l arm at tachment funct i ons to c l ose or open an a l arm c i rcu i t upon 
automa t i c overcur rent tr i pp i ng of the breaker. The re l ay coi l i s  wi red to 
termi na l s  7 and 8 of the s tat i c t r i p  dev i ce.  Th i s  i s  a l atch i ng-type re l ay 
and re l ay contacts ( 1 502) a re reset to the open pos i t i on shown by actua t i ng 
reset p l unger ( 1 506) . Space r washers ( 1 504) are used to pos i t i on the re l ay .�t��'1 - ,  
t o  ens ure correct engagement o f  l a tch i ng a rm ( 1 505) \'lhen resett i ng the · :.�) 
co;,tacts . 
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A ALUS-CHALMERS 

� - - - - - - - -
r- - - T - - r - - r.� _ , 
I I 1 I I 1 
I . . I I • I I 
I I REL

#
I I I REL 2 I I I 

I ' I I �� 4 o.n. I I 
1 I I I 
� :�t -_-�-:_ --L _- � ,� 

RATING 
PLATE 

..... -- APRON 

(FRONT VIEW) 

1510. LATCHING ARMS 

1511. RESET RELAY 

1512 . RELAY CONTACTS 

1513. TERMINAL LUGS 

F IG. 1 5A 

1514. BELL ALARM R ELAY 

1515. BRACKET 
1516. HEX. HO. SC R EW 

TYPICAL B EL L  A L A RM 
( E LE CTRI CAL R ESE T )  

A U G U S T  1 9 6 8  7 1 - 240-62 0 - 4 0 2  

The be l l  a l a rm a t t a chme n t  func t i on s  t o  c l os e  o r  ope n a n  a l a rm c i rc u i t 
u pon a u t oma t i c  ove rcu r re n t  t r i pp i ng of t h e  b rea ke r .  I t  cons i s t s o f  two 
re l a y s  w i th i n t e r l oc k i ng a rma t u res . The be l l  a l a rm re l a y  ( 1 5 1 4 )  c o i l i s  
w i red t o  te rm i na l s  7 a n d  8 of t he s ta t i c  t r i p  d ev i c e .  As t h i s  i s  a 
l a tch i ng t y pe re l a y ,  t h e  a l a rm re l a y  c on ta c t s  ( 1 5 1 2 )  a re r e s e t  e l ec t r i ca l l y 
t o  the open pos i t i on s h own by a c t ua t i n g res e t  re l a y ( I S l l ) . I f  t h e  d e v i ce 
i s  not s ta b l e  d u r i ng 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 i I s  t o  p i c k 
up wh e n  a c t u a ted , l oos e n  hex head s c r ew ( 1 5 1 6) t o  re - p ,)s i t i on t h e  t e rm i na l  
boa rd .  Th i s  c h a nges t h e  e ngageme n t  b e tween t h e  i n te r l oc k i n c.  ! e t c h i n g 
a rma t u res a nd t h e  re l a t i ons h i p  be twe e n  the s ta t i ona r y  a nd �0va b l e  c �n t a c ts . www . 
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1601.  C. L .  FUSE 
1602. BOLTS 

1603. T RIGGER FUSE 

1604 . PLUNGER 

1605. A R M  

1606. L E VER 

1607. TRI P ARM 

1 6 08. RES E T  L E VER 

1 609. STR AP 

1 6 1 0 .  C OVER 

L.··(�\i ., . ' ,I 

\ 
J- TRIGGER FUSE WIRED IN PARAL L E L  

W ITH A S S OCIAT ED C. L. F US E .  

FIG. 1 6  
CURRENT L I M I T ING 

AND 
TRIGGER FUSE 

FEBRU A R Y  1 9 6 9  7 2 - 2 4 0 - 102 - 4 01 
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