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iNSTRUCTIONS 
FOR THE INSTALLATION AND OPERATION 

OF ALL i S-CHAU1ERS TYPE 11LA11 

LOW VOLTAGE AIR CIRCUIT BREAKERS 

AND AUXILIAkf EQUIPMENT 

SECT!ON I, INSTALLATION AND INSPECTION 

A. INTRODUCTION The type nLA0' air circuit breakers may be furnished for 
mounting in ar.y one of three ways. They may be used in metal enclosed switch
gear of the drawout type, in individual enclosures (pullout type) , or for 
stationary mounting in a customer1s own enclosing case or switchboard. All 
11LA11 breakers are completely assembled, tested, and calibrated at the factory 
in a vertical position and must be so installed to operate properly. Customer•s 
primary connections should be adequately braced against the effects of short 
circuit currents to prevent overstressing the breaker terminals. 

B. WARRANTY Allis-Chalmers "LA" air circuit breakers are warranted to be 
free of defects in material and workmanship for a period of one year after 
delivery to the original purchaser , This warranty iS limited to the furnishing 
of any part which to o�r satisfaction has beer. proven defective. Allis
Chalmers will not 1r. any �ase assume responsibility for allied equipment of any 
kind. 

C. RECE IV ING AND iNSPECT� ON FOR DAMA�E Immediately upon receipt of this 
equipment, carefully remove all packing traces and examine parts, checking them 
against the packing list and noting any damages incurred in transit. If such 
is disclosed, a damage claim should be filed at once with the transportation 
company and Aills-Chalmers notified. 

D. CAUTiONS TO BE OBSERVED !N THE INSTALLATI ON 
AND OPERAT:ON OF l:LA" CIRCUIT BREAKERS 

1. Read lnstr�ction Book before installir.g or making any changes or 
adj ustments on the breaker. 

2. 

.. 
-· . 

4. 

5. 

r o. 

As the closir.g springs on stored-energy breakers may be charged in 
either tne bre�Ker open or closed positjon, extreme care should be 
taken to discharge the springs before working on the breake r • 

When clos1ng marually-operated breakers, always ·grasp closing handle 
f i rml y unti! it is returned to the normal �ertical position. 

Check current ra t i ngs and serial numbers aga1nst single line diagram 
to assure that b reake rs are properly located in switchgear at 
installa t i on . 

Check the a 1 i gn;-pent of the secondary d: scon,1ect f ingers to ensure 
against misaiignment due to possible distortion of fi ngers du r l ng 
shipment a�ci �andl! ng . 

Once the breake;- 1s energized. lt shouid root be touched, except for 
operating, sirce most of the compone� t  pa:ts a�e also enetgized. 
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E. INSTALLATION The 11LA11 air circuit breaker is canp 1 ete 1 y adjusted, 
tested, and Inspected at the factory before shipment, but careful check 
should be ma�e 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 e nough to prevent injury to personnel either from circuit 
interruption or from moving parts during automatic opening of the breaker. 
Allow sufficient space to permit access for cleaning and inspection and 
adeQuate clearance to insulating barrier above the breaker to preve nt 
damage from arcing during 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 Il l) to check proper 
functioning of the mechanism and contacts. (CAUTION: HAKE SURE 
CIRCUIT 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 I I  of the Instruction Book for a detailed 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. Cublcte-mounted breakers of the drawout type are e quipped with a drew
out interlock to prevent movement of a closed bre aker into or out of 
the connected position. See Section I I of the Instruction Book for a 
description of the interlock. Its operation should be checked before 
the breaker is energized. 

4. Upon complefion of the installation inspection, the breaker is ready 
to be e nergized 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-absorbant 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 provide d .  

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

I f  the circuit breaker is not operated d uring 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 e nsure 
freedom of movement of all parts. 

H. RENEWAL PARTS When ordering renewal parts, specify the complete name
plate d ata includ ing breaker serial numbe r .  
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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. 

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. 

1. 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 "A" shows the position of trip latch 
(216) when the breaker contacts are open with the closing spring dis
charged. Movement of closi�g handle (20 1) downward rotates cam (208) 
against roller (205) thus pivoting closing cam (210) clockwise about 
pin (206) and extending stored-energy springs (209) ·through link (225) 
and pin (226). Rotation of cam (210) clockwise permits spring (21 7) to 
collapse toggle 1 inkage (213) and (220). At the same time, trip latch 
(216) is reset by torsion spring (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 link (225), closing cam (210) is rotated counterclockwise 
against roller (219) which moves toggle linkage as shown in Detail 'lC11, 
to close the breaker contacts. The closing operation may be interrupted 
at any point by functioning of the trip device, thus ensuring "trip-free" 

·.operation. 

To open the breaker contacts, trip rod (207) is actuated. This rotates 
trip shaft (215) clockwise which releases trip latch (216) as shown in 
Detail "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 1 

CtlARGING 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 until 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). 

!f shunt trip is provided, operate remote trtp control 
switch (CST). (See Figure 3.) 
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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 
b reaker - i s  the same as that of t he man ua II y -operated breaker except that 
the manua l c l os i n g 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 .  Movemen t of the contro l  swi tch (N) l ocated 
on the  f ront ,-of t he breaker to the 110N11 pos i t i on, when the con t ro l  c i rcu i t 
i s  energ i zed, w i  I I  s tart the automat i c  c l os i ng cyc l e . Motor gear box 
p i n i on (238) rotates gear (235)  counterc l ockw i se, and p i ns (236) move 
acros s  t he top of f l at b i as i ng s p r i ng (234) . Th i s  ra i ses togg l e  l i nkage 
(237) over cen ter and pos i t i ons gear {235) to mes h w i th gear segment 
(240) . S i nce th i s  gear segment i s  at tached to clos i ng cam (210), the 
s t ored-energy spr i ngs are charged and l atched i n  the same sequence as 
des c r i bed i n  the prev i ous sect i on .  The l ower extens i on of c l os i n g  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 gear segment (24o) af ter t he s tored -energy s pr i ngs are l atched i n  the 
charged pos i t i on by spr i ng-re l ease l atch (202) . 

Sp r i ng-pos i t i on sw i tch (230) (SPS b) i s  act uated to the open pos i t i on by 
arm (23 1 }  attached to l i nk (225) as the s t ored-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 spr i ng recharg i ng cyc l e  
and i s  connected i n  para l l e l  w i th  motor cu t -of f 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 s p r i ngs, and opens 
when .the s p r i ngs are charged w i th  t he gear i ng d i sengaged . The motor cu t
off sw i tch i s  actuated by the movemen t of p l unger (233) over p i ns (236). 
App rox i mate l y  twe l ve seconds are requ i red for comp l et i on of t he s p r i ng 
charg i ng cyc l e .  

The b reaker may n ow  be c l osed b y  pus h i ng down spring- re l ease l atch hood 
(202A) as i n  the manua l l y-operated breaker, or i t  may be c l osed e l ect r i 
ca l l y  th rough remote c l ose con t ro l  sw i tch (CSC) . Th i s  swi tch ene r g i zes 
s p r(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 p r i ng re l ease l atch hood (202A) and s p r i ng-re l ease 
l atch (202) . The ''Y" co i l i s  energ i zed s i mu l taneous l y  w i th the s p r i ng
re l ease co i l and causes the ''Y" con tac t to open the c i rcu i t  to the motor .  
S i nce the ''Y" re l ay w i l l  rema i n energ i zed as l ong  as the remote c l ose 
con t ro l  sw i tch (CSC) i s  he l d  c l osed, ''Y I11 con tact keeps the motor c i rcu i t  
open to preven t 11pump i ng11 or  repeated attempts to charge the s t ored
energy spr i ngs when the b reaker i s  c l os i ng .  

Af ter t he s tored-energy spr i ngs are d i s charged, they are automat i ca l l y  
recharged as !eng as the con t ro l c i rcu i t  i s  energ i zed, and the con t ro l  
sw i tch  (N) Is i n  t he 110N" pos i t i on .  F i gu re 3 shows the spr i ng-pos i t i on 
swi tch  (SPSY•b) c l osed to comp l ete the motor con t ro l  c i rcu i t as i t  wou l d  
be when the s p r i ngs  are d i scha rged. 

TABLE 2 

Charg i n g Spr i n gs: 

C l os i ng: 

OR 

Tr i pp i n g: 
OR 

OPERATING PROCEDURE ELECTR ICALLY-OPERATED BREAKERS 

Energ i ze con t ro l  c i rcu i t. Hove contro l sw i tch (N) on 
f ront of b reaker to 110N" pos i t i on .  

After spr i ngs are charged, actuate remote c l ose con t ro l  
sw i tch (CSC) • 

Push  down spring-re l ease l atch hood (202A). 

Actuate remote t r i p  con t ro l switch (CST) . 
Push i n  manua l t r i p  rod (207) . 
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B. RACKING MECHANISM, DRAWOUT INTERLOCK, AND LIFTING BAR. Cubicle-mounted 

breakers o£ 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 b e  used to lift the breaker when 
it is being inserted in the cubicle. 

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

ON ELECTRICALLY-OPERATED BREAKERS, BE CERIAIN THAT THE CONTROL SWITCH ON 
THE FR ONT OF THE BREAKER IS IN THE "OFF" P OSITION. 

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 i£ 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 from the connected position, the procedure 
is the same except that the dir.ection of rotation o£ the operating 
crank is clockwise. 

5. I£ 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 DAMA GE T O  THE RACKING MECHANISM, DO NOT ROTATE 
THE OPERATING CRANK IN THE COUNTERCLOCKWISE DIRECTI ON 
AFTER THE BREAKER HAS REACHED THE FULLY CONNECTED 
P OSITION. 
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C. SPR ING D ISCHARGE HECHAN ISH {F i g. 2) (F i g. 17) 

I. Desc r i  t i on and Funct i on When rack i ng c i rcu i t  b reaker OUT of cub i cle 
see Sect i on I IB) the s tored energy clos i ng spr i ngs (209) w i l l  auto• 

ma t i cally d i scha rge pr i or to, or when c i rcu i t  b reaker reaches the 
d i sconnect pos i t i on. 

Th i s  i s  accomp l i shed by the fo l l ow i ng sequence: 

a) Lever ( 1 70 1 ) rotates clockw i se du r i ng ·RACKOUT a l low i ng roller (1702) 
on lever ( 1 70 1 )  to rota te cam {1703 )  counterc l ockw i se .  

b) Cam (1703) moves rod ( 1 704) upward  wh i ch i n  turn  rotates lever 
(1705) c l ockw i se. 

c) Leve r (1705) i n  turn  rotates spr i ng release l atch ( 1 713) clockw i se 
a l l ow i ng the s tored energy clos i ng s pr i ngs (209) to d i scharge. 

d)  When roller (1702) s t r i kes cam ( 1 703 )  and s tored ene rgy spr i ngs 
d i s cha rge cam ( 1 703) must snap back  into reset pos i t i on pr i or to 
or when c i rcu i t  b reaker  reaches the D ISCONNECT pos i t i on. 

2. Adjus tments ( F i g. 1 )  (F i g. 2) (F i g. 17) 
If adj ustment  becomes necessa ry the f o l l ow i ng procedure w i l l  be requ i red: 

a) Remove cover {126) . 

CAUT ION: W i th cover removed and c i rcu i t  breaker con tac ts open the 
c i rcu i t  b reake r w i ll CLOSE when the stored ene rgy spr i ngs 
a re d i scharged automat i ca l l y. 

b) Al i gn cen ter punch mark on t ru n i on { 1 706) w i th center punch mark  
(tes t pos i t i on) on a rm (1707). 

c) Remove cot ter p i n  ( 1 710) ,  remove washers ( 1 71 1 ) ,  remove rod {1704) 
from cam (1703) , adjust rod (1704) by screw i ng i nto or out of yoke 
( 1 712) unt i l  the nom i nal . 375 d i mens i on i s  obta i ned between the end 
of rod (1704) and i ns i de of yoke (1712) . Insert rod ( 1 704) i nto cam 
(1703),  replace was hers { 1 71 1 ), i nse rt cot ter  p i n  (1710) and bend. 

d) Cha rge s tored energy s p r i ngs (209) t hen rota te rack i ng screw (222) 
i n  t he clockwi se d i rect i on (see Sect i on I IB). The stored energy 
clos i ng s pr i ngs should automa t i cally d i s charge pr i or to or when 
c i rcu i t  breaker reaches the D ISCONNECT pos i t i on. Cam {1703) must 
snap back to reset pos i t i on as shown. (See Sect i on 1 (d) above). 

e) If the s tored ene rgy clos i ng s p r i ngs DO NOT automat i cally d i scharge 
as desc r i bed i n  Sect i on 2 {d) : 

1. Repeat Step 2 (b). 

2. Readj ust as necessary per Sect i on 2 (c) w i th i n  the prescr i bed 
t o l e rance l i m i ts  of . 375 + . 062. 

f) Repeat Step 2 (d) . 
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SECT ION II I .  MA INTENANCE AND ADJUSTMENTS 

A .  MAINTENANCE Occas i ona l check i ng and clean i ng of the breaker wi I 1 
promote l ong and troub 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 yea r shou l d  be i nc l uded i n  
the ma i ntenance rout i ne .  C i rcu i t b reakers l oca ted i n  areas subj ect to 
ac i d  fumes , cemen t dus t, or other abnorma l cond i t i ons, requ i re more 
frequent serv i c i ng .  Af ter a severe over l oad i n ter r upt i on ,  the b reaker 
shou l d  be i fls pected . 

If the c i rcu i t  b reake r i s  not operated du r i ng extended per i ods , i t  shou l d  
not rema i n  i n  e i t her the c l osed o r  open pos i t i on any l onger t han s i x  
months . Ma i ntenance open i ng and c l os i ng operat i ons shou l d  be made to 
ens u re freedom of movement of a l l parts . 

A s ugges ted p rocedure to fo l l ow  d ur i ng ma i ntenance i nspect i ons i s  g i ven 
be l ow: 

I. De-energi ze the pr i ma ry and con t ro l  c i rcu i ts .  

2 .  Rack cubi c l e-mounted breakers of the d rawout type to the d i sconnected 
pos i t i on. 

3 .  D i s cha rge s to red-energy s pr i ngs . 

4. Remove a rc ch u tes and exam i ne f or burned , c racked, or  b roken pa rts. 

5 .  W i pe the contacts w i th a c l ean  c l oth sa t u rated w i t h  a non-tox i c  
c lean i ng f l u i d . 

6 .  Rep l ace bad l y  bu rned or p i t ted contacts . {See pa ragraph E). 

7 .  W i pe a l l i ns u l ated pa rts w i th a c l ean c l oth sa turated w i 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 rota t i ng s urfaces shou l d  be c l eaned 
and then coa ted with a l ight fi l m  of g rease (See pa ragraph B) . 

9 .  Operate t he 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 movemen t .  

1 0 .  Check breaker adj us tments {see pa ragraph D) . 

B .  LUBR ICAT ION Lub r i cat i on s hou l d  be  a pa r t  of the serv i ce p rocedure . 
Need l e  bea r i ngs a re packed w i th  grease and shou l d  requ i re no further atten t i on .  
O l d  grease shou l d  be removed f rom bea r i ng p i ns and other rotat i ng o r  s l i ding 
s u rfaces, and they shou l d  be wi ped w i th a t h i n  f i lm of pet ro l eum-o i l -base 
prec i s i on-equ i pmen t grease s i m i l a r  to BEACON P-290 . G reas i ng s hou l d  be done 
w i th care because excess grease 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 ric st rength of i ns u l a
t i ng members . 

- 6 -www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



A ALLIS-CHALMERS 

20 5429 
TYPICAL 

MAINTENANCE CLOSING HANDLE 
ELECTRICALLY OPERATED BREAKERS 

STEP 1 

STEP 2 

(REFER SECTION I I IC PG. 7) 

MAINTENANCE CLOSING HANDLE 

RELEASE LATCH HOOD 

205430 
MANUAL TRIP ROD --

(REFER FIG. 2 DETAIL 11D11) 

TYPICAL 
MAINTENANCE CLOSING HANDLE 

PROCEDURE 
(REFER TABLE 3 ,  PG. 7) 

FIGURE 5 
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C. MAINTENANCE CLOSlNG: Dur i ng i nspect i on pr i or to 1nsta l l at i on and 
for rout i ne ma i ntenance i ns pect i ons, the b reake r contacts may be c l os ed 
s l ow l y  to check c l earances, contact adjustments, and movement of i;nks 
and l atches. The manua l clos i ng handle i s  used for ma i ntenance closing 
the breake r. 

E l ectr i ca l ly-ope rated b reake rs do not have a manual clos i ng handle, but 
a manua l clos i ng hand l e-cam assembly is ava i l ab l e  as a ma i ntenance item. 
F i gure 5 shows the ma i ntenance c l os i ng hand l e  be i ng ins e rted i n  an 
elect r i ca l l y-ope rated breaker after remova l of the front cove r fr�n the 
b reake r. When the ho l e  i n  the ma i ntenance c l os i ng handle assemb l y �5 
al i gned w i th the ho l es i n  the ope rating mechan i sm frame, the p i n  which 
i s  attached to the cha i n  i s  ins e rted, Th i s  p i n  holds the ass embly !n 
place and acts as a p i vot po i nt fo r the cam. 

Afte r i nsert i on of the ma i n tenance c l os i ng handle ass emb l y  on the 
e l ect r i ca l l y-operated b reake r, the actual ma i ntenance clos i ng operation 
i s  the same for both the e l ect r i cally-operated b reaker and the manually 
operated b reaker. Refe r to Tab l e  3 and F i gure  5 .  

TABLE 3 MAINTENANCE CLOSING 
�----------------------·--· ·-···-- ·--

��92-ING CONT� : 1. Place b l ade of screwd r i ve r  between hood and spring 
re l ease l atch. Push down spr i ng re l ease latch and 
ho l d  it i n  th i s  pos i t i on. 

OPENING CONTACTS: 

2. Pu l l c l os i ng hand l e  DOWN A LL THE WAY (approximately 
1200) and S LOWLY return  to norma l ve rt i ca l  posit i on. 

I . 

a) Contacts w i ll  c l os e  to arc i ng contact to�ch 
posit i on, but b reaker w i l l  not c l ose  comp l etely. 

Push i n  manual tr i p  rod. I 
_j 

CAUTION: THE ABOVE PROCEDURE SHOULD BE USED FOR MAINTEN!\NCE CLOS !NG ONLY. 

NOTE: Ho l d i ng the spring release l atch down p revents the stored-ene�gy 
spr i ngs f rom propp i ng in the charged pos i t i on. Thus whe� the 
hand l e  i s  s l ow l y  returned to the no rma l vert i czl position. the 
energy in the sprin gs i s  s l owly re l eased against the c l osing 
hand l e  as s emb l y  cam face. 

D. ADJUSTMENTS: 

Dur i ng ma i ntenance inspections, the follow i ng ite�s 5hOY l d  be checked 
to ensure that the o r i gina l sett i ngs are maintaine:J . 
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601. PIN 
602.SPACER 
603.PIN 
604. SPACERS 
605.STRAP 
606.PAN 

A ALUS- CHALMERS 

607.8ASE 
608.SCREW 
609. SPRING 
610. SPRING GUIDE 
611. WASHER 
612. CLEVIS 

614. CONTACT 
615. SUPPORT 
616. STUD 

619 CONTACT FINGER 
620.ARC ING CONTACT 
621 .NUT 

617. MAIN CONTACT 
622.ARC RUNNER 
623.SPRINGS 
624.SCREW 618. PIN 

FIG.6 
TYPICAL PANEL ASSEMBLY 
MARCH 6,1967 72-34Q-020-401 

625. SPACERS 
626. BAR 
627. SCREWS 
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) s hould have an engagement of .06211 p l us or m i nus 
.015" on tr i p  s haft (215). Measurement i s  made with the latch 
rest i ng on the shaft  i n  the reset pos i t i on. 

2. Ma i n  Con tact Ha ke (Refer to Figure 6) 

Compres s i on of con tact fingers (619) s hould be between .093" and 
.125". ·Th i s  i s  the d i fferen ce i n  the measuremen t from the b reaker 
base to the center of the finger con tact sur face when the breaker 
i s  open and the meas uremen t i n  the same p l ace when the brea ker i s  
closed. This i s  checked w i th a normal clos 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 oosening nuts (621). toun terc l ockw i se rotat i on of 
s crews (608) i ncreases compress i on. Care shou l d  be ta ken to re
t i ghten nuts (621) after adj us tmen t. If i t  i s  des i red to check 
contact press u rep a push-type spring scale can be used to compress 
con tact f i ngers (619), w i th b reaker open. Contact pressure shou l d  
be between 20 and 30 pounds . 

3. Arc i ng Contact Ha ke (Refer to F i gure 6) 

W i th mova b l e  arc i ng con tact (620) i n  any one phase touch i ng the 
mat i ng stat i ona ry con tact when the b reaker is closed by the ma i n
tenance c l os i ng method (see Table 3), the phase to phase va r i at i on 
shou l d  not exceed .06211• Adjustmen t may be made by pos i t i oning 
s crews (6o8) as i n  pa ragraph 2, but  i t  i s  es sent i al that the ma i n  
contact compres s i on be ma i nta i ned w i th i n  the to l erance l i sted i n  
pa ragraph 2. Arc i ng con tact pres s u re shou l d  be between 30 and 40 
pounds when checked w i th a p u l l - type s pr i ng s cale at t he base of 
the arc i ng con tact t i p  i nsert w i th the b reaker con tacts c l osed. 

4. Electricaliy Operated Breake rs (Refer to F i gures 2A and 3)  

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

These sw i t ches are moun ted on 3 common bracket tha t  i s  set and 
ro l l-p i nned i n  pos i t i on d u r i ng prod uction tes t i ng. If replace
men t i s  requ i red, the b racket mus t be posit i oned so  that when 
ro l l p i ns (236) i n  gea r (235) a re at the top pos i t i on, they have 
moved p l u·nger (233) aga i ns t  the ro l l er of motor cut-of f sw i tch 
(232) to s h ut off the motor. As the springs are charged. arm 
(231) mus t engage the ro l l er of s pring-position sw i tch (230). 
P i  l ot ho l es a re prov i ded in the mount i ng b rac ket for d ri 11 i ng 
and ro l l -p i nning t he rep l acement as semb l y  ln t he cor rect 
pos i t i on. 
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E .  CONTACT REPLACEMENT Refer to F i gure 6. 
of ma i n  cu r ren t ca r ry i ng con tacts and arcing 
i n i tial contact make and f i nal contact b reak 
con tacts . The ma i n  con tacts a re not s ubj ect 
surfaces are clad w i th an  alloy fac i ng wh i ch 
wea r and arc eros i on .  

The con tact s t ructu re consis ts 
con tacts arranged so tha t 
i s  by means of the arcing 
to a rc i ng. The actual con tact 
g reatly reduces mechan i cal 

When i ns pect i on of the alloy fac i ng i ndica tes that  the con tacts s hould be 
replaced, i t  s h ould be noted tha t h i nge contact f i n gers (614) , ma i n  con tact 
f i ngers (6 1 9) and arc i ng contacts (620) a re s p r i ng loaded. Therefor e, care 
mus t be exerc i s ed i n  removal and i ns tallat i on of any of the contacts. 

I.  Ha i n  Contact F i ngers 
W i th  the b reaker contacts open and the s t ored-energy s p r i ngs 
d i scha rged, ma i n  contact f i ngers {619) may be removed by loosen i ng 
screws {624) enough to rel i eve the comp res s i on on spr i ngs (623)  as  
s hown i n  Oeta i I 11A11 • There a re two s p r i ngs beh i nd each f i nger and  
i t  i s  i mportant that they be  pos i tioned p rope rly upon re i ns tallation. 
If d i ff i cul ty i s  expe r i enced i n  cor rectly pos i t i on i ng these s p r i ngs,  
the uppe r a nd lowe r p r i ma ry d i sconnects ( 1 1 9 - F i gure I}  may be 
removed from each phase and t he b reaker i nverted to res t on the ends 
of connecto rs {629) and (630) . 

Aft e r  t he con tact f i ngers are replaced, connector (629) should be 
pos i t i oned in the center of the slot i n  the molded bas e to assu re 
cor rect al i gnmen t of the pr i ma r y  d i sconnect fingers, 

2 .  Stat i ona ry Arc i ng Contact 
The s tat i ona ry a rc i ng  contact i s  a pa rt of connector (629) and may 
be replaced by p roceed i ng as above . In this case, screws {624) 
mus t be removed . However, to p rov i de clea rance for removal of 
connector {629} f i r st  insert  a 3/ 1 6 11 d i ameter rod at leas t 211 lo11g 
t h rough the  open i ng i n  suppor t  (6 1 5) as s hown i n  Deta i l  11811• It 
may be neces sary to compres s contact (614) opposite a rcin g  con tact 
(620) in order to i nsert  the rod . This wi 11 hold h i nge con tact 
f i ngers (614} i n  pos i tion to pe rm i t removal of p i n  (603). Af ter 
removal of p i n  (603) ,  main con tact (617) and a rcing contact {620) 
can be positioned so that connector (629) �an be removed .  

3. H i nge Con tact F i ngers 
H i nge con tact f i ngers (6 1 4) may· be removed a s  follows: 
Remove top screw (627) f rom s upport  (6 1 5) a nd replace i t  with 3 
1/4-20 screw at  leas t 1 -l/2 11 lon g .  Remove lowe r screw (627) and then 
g radua II y back off the 1-1/2 11 screw as shewn in Deta i I 11BH. to re 11 eve 
the load i ng f rom spr i ngs (628) . The hin ge contact finge rs can now be 
removed. To prov i de eas i e r access to the hinge contact f i ngers, p�n 
(603)  may be removed after  the  loading is rel i eved from springs (628). 
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4. Movin and Main Contact 
Either moving 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 3/161 1 diameter rod at least 211 long through the opening 
in support (615) as shown in Detail 11811• 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 suggested that a 1/211 thick piece of wood or phenolic be 
placed upright in a vise and the open slot in clevis (612) placed 
against 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} shouid 
also be noted. Then the two elastic stop nuts (62 1 )  should be 
loosened and screws (608) backed off far enough to remove them 
from pin (618). 

CAUT ION: EXTREME CARE SHOULD BE TAKEN TO HOLD THE ASSEMBLY 
F IRMLY 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 is followed for reinstallation. 
Care should be taken to replace spacers (602}, (604} and (625) 
correctly. Check alignment and adjustment of contacts upon 
reassembly. 

- 10 -
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SECT ION IV, STATIC OVERCURRENT TR IP DEV ICE 

A. INTRODUCT ION The All i s-Chalmers Stat i c  Overcu r rent T r i p  Dev i ces a re 
completely s tatic; that i s  there a re no moving parts or  contacts.  The 
c i rcu i ts of the device are des i gned for l i gh t  loading of componen ts and a re 
tempe ra ture compensa ted for accuracy and s tabil i ty of calib rat i on over w i de 
tempe ra ture ranges f o r  indef i n i te periods of t i me. The s ta tic overcu r rent 
t r i p  devices, which replace the elect ro-mechan i cal ser i es overcu r rent t r i p  
devices, pe rform the same function with a higher deg ree o f  accur acy and 
ve rsatil i ty. In common with �eries ove rcur ren t t r i p  dev i ces, all energy 
for ope ra t i on is obta i ned f rom overload or  fault cu r ren t. No bat teries or 
othe r exte rnal powe r sources a re requ i red, 

The complete s ta tic ove rcu r rent t rip sys tem cons i s ts of t hree cu r rent  t rans
forme rs, one per phase, mounted on the c i rcuit b reaker prima ry connecto rs, 
a releas e magnet, and the stat i c  overcu r rent t rip device. Th i s  sys tem 
ope ra tes to t rip the circu i t b reake r when a sys tem overload condition exceeds 
a pre-selected value of cur rent. T r i ppin g  w i ll occu r after  a predete rm i ned 
time delay or ins tantaneously depending upon the adjustment selected a nd the 
magnitude of the ove rload. 

The s tatic trip device conta i ns t h ree cu r rent trans forme rs wh i ch p rovide a 
small low voltage secondary cur rent propor tional to the c i rcuit b reake r 
prima ry cu r rent, The secondary of each t rans former is connected in ser i es 
with a powe r supply t rans forme r and an aux i lia ry t ransforme r. The output 
of the powe r supply t ransformers i s  rect i fied to provide D. C. energy to the 
release magnet t rip coi 1 and also a regula ted D. C. powe r supply to ope ra te 
transistor circuits. Potentiometers or  rheostats  connected in pa rallel with 
the auxilia ry t ra ns forme rs provide an A,C. signal voltage proport i onal to 
the p rima ry cu rrent, This acts as the i ntelligence input for the device, 
and the ma gnitude of this A.C. voltage determines whether or not the b reake r 
wil I t rip and the time delay before t r i pping . The rela t i on between this A.C. 
signal voltage and the p rima ry cu r ren t can be va ried by adj us t i ng the 
potent i ometers to set the minimum prima ry  cur ren t a t  which t r i pp i ng wi I l 
occu r. T his is the pick-up adj us tment. 

A t r ans i s L o r- trigger circuit prevents operation of the timing ci rcuit unles s 
the signal exceeds 95% of pick-up value . If the t rigger has ope rated, a 
capc.citor will charge �radually to a voltage wh i ch caus es the s ta t i c  switc.:la 
to ope rate, energize the trip coi I, and t rip the b r ea ke r. If a t  any time 
before the static switch actually opera t es,  the prima ry cu r rent decreases to 
95% ur  less of the s et pick-up, t he t ri g ge r  will tu rn off  and reset  will take 
place. 

Some minor var la t i ons in pick-up a nd t i me delay may be expected with tempe rature 
fluctuat i ons f rom an ambient of -40°C. t o  an ambient  of 55°C. 

A typical b reake r rat i n g pla te is s hown i n  Figure 7A . The max i mum ra ted 
ampe res is d�te rmined by the cu r rent t ra n s formers mounted on the circuit 
b reake r primary connectors. The maximum current  available is limited by Lhe 
circuit b reaker f rame size. Since the s ta tic ove rcu r rent trip device compon�Gts 
a re cdlib ra t ed in terms of t rans forme r s econda ry cu r rent, the same device can be 
used with any of the gr0ups of curren t  t ransf orme rs avai !able. 

- 1 1  -www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



B. DESCR IPTION OF STAT IC TR IP DEV ICES These i ns t r uct i ons desc r i be four 
models of s tat i c  t r i p  dev i ces. All are s i m i lar i n  many respects and d i ffer 
only i n  the k i nd of end use funct i on that they prov i de. All use the same 
curren t t rans former i nputs and p rov i de ou tput s i gnals to the magnet i c  latch 
release as prev i ously des c r i bed. 

Dual Hodel AI 
Furn i s hed w i th  one non-adjus table current-t i me cu rve . The c urve may be 
e i ther for the m i n i mum, t he i n termed i ate, or the max i mum curve as s hown i n  
F i gure 7E . T i me delay up to f i fteen t i mes 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 tmen t. 
It  mon i tors the current i n  each of the t h ree phases . 

Dual Hodel AG 
Same as the Hodel AI except that the c i rcu i t  i s  ar ranged to mon i tor cu r rent 
i n  two phases and current i n  the neut ral of the pr i mary curren t  t ransformers. 
Th i s  dev i ce i s  thus able to p rov i de normal overload and short c i rcu i t  
protect i on, and also to detect ground fault currents  as low as 20% of the 
cu rren t requ i red to operate t h� phase c i rcu i ts .  

Select i ve Hodel D 
Th i s  s tat i c  overcurrent t r i p  dev i ce i s  furn i s hed w i t h  th ree long t i me delay 
cu rves and th ree s hort t i me de l ay curves , any comb i nat i ons of wh i ch may be 
selec ted by set t i ngs on the f ront plate of the dev i ce .  Selec t i v i ty between 
coord i nated c i rcu i t breakers can be mai nta i ned th roughout t he f ull i n ter
rupt i ng range of t he c i rcu i t b reakers . The Model D dev i ce mon i tors the 
curren ts  i n  each of  the t h ree phases . The arrangemen t  of  the cu rrent-t i me 
cu rves i s  shown i n  F i gu re 70 . 

Select i ve Model DG 
Same as the Model 0 except that the c i rcu i t  i s  arranged to mon i tor cu r rent 
i n  two phases and cur rent in  the neut ral of the pr i mary cur ren t t rans formers. 
Th i s  dev i ce is thus able to prov i de normal overload and short  c i rcu i t  
protect i on, and also to detect ground fault currents as low as 20% of the 
current requ i red to operate the phase c i rcu i ts. 

Throughout t he text any reference to s tat i c  t r i p  device -

1 • 

A- 1 i s  also appl i cable to A-2 
AG i s  also appl i cable to AG- 1 
0 i s  a !s o appli cable to D- 1 

SE LECT ION OF SETT INGS 
The s tat i c  ove rcurrent t r i p  dev i ces have a number of knobs and sw i tches 
wh i ch can be ar ranged to select the spec i f i c  cond i t i ons t hat w i ll cause 
the c i rcu i t  b reaker to open . The select i on of set t i ngs i s  us ually made 
when the c i rcu i t  breaker i s  placed i n  serv i ce, and w i ll not requ i re later 
changes unless load cond i t i on or other pr i mary c i rcu i t changes are made. 
The follow i ng paragraphs des cr i be th� var i ous select i ons t hat may be made . 
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CAUT ION: ALL SELECTION KNOBS ARE EQU IPPED WITH SHAFT LOCKS TO 
ENSURE PERMANENCE OF SETT INGS. TURN ING A KNOB ON A 
LOCK ED SHAFT WILL CAUSE LOSS OF CAL IBRATION. THE 
SECTION ON MAINTENANCE DESCRIBES HOW TO RESTORE 
CALIBRATION IF THIS SHOULD HAPPEN. 

P i ck-Up Se l ec t i on 
The th ree knobs arra nged vert i ca l l y  on the r i gh t  hand s i de of the 
s ta t i c  t r i p  device ( F i gu re 7) a re for select i on of the current  a t  
wh i ch a t i me de l ay t r i pp i ng ope ra t i on w i  I I  sta rt . Th i s  i s  the 
p i ck-up cur ren t . One knob i s  prov i ded for each phase (except Models 
AG, DG, where the m i dd l e  knob i s  used to se l ect g round cur rent p i ck
up) . 

The p i ck-up s e l ect i on d i als are ma r ked w i th the let ters 'W' th rough 
"E". The p i ck-up current def i ned by each l ett er i s  l i s ted on the 
c i rcu i t b rea ke r ra t i ng p l a te (F i gure 7A) . Th i s i s  the m i n i mum 
pr i ma ry c i rcu i t cu r ren t wh i ch w i  I I  cause the c i rcu i t b reaker to 
open .  

EXAMPLE: A ci rcu i t  b rea ker has a ra t i ng p l a te a s  s hown i n  
F i gure 7A. The p i ck-up s e t t i ngs a re a t  po i n t  "A''. 
The refore, the c i rcu i t  w i  II ca r ry up to 200 Amps 
w i t hou t tr i pp i ng the c i rcu i t  b reake r. Above 200 
Amps a t r i p  ope ra t i on w i  I I  occur. 

The p i ck-up se l ection i s  con t i nuous and may be set between ma r ks i f 
des i red . Usua l pract i ce i s  to set a l l p i ck-up knobs a t  the same 
mark, but th i s  i s  not neces sary and d i fferent  phases can have 
d i fferen t p i ck-up set t i ngs. 

The ra ting of the c i rcu i t breake r depends s o l ely on t he pr i mary 
curren t  t rans formers selected for the app l i ca t i on, and is l i mi ted 
only b y  the circuit breaker frame size. The rating of a circuit 
breakt:r .nay be changed if des i red merely by rep l acing th.;; current 

transfo rmers a nd the breaker ra ting p l �te. Nothing changes on the 
s tat i c  tr i p  device or other brea ker componen ts . F i gure 7A shows 
brea ke r ra t i ngs ava i !ab l e  with va r i ous cur ren t t rans forme rs. 

EXAMPLE: The b reaker represen ted by the ra t i n g pla te i n  
F i gure 7A i s  cha nged to have 600 maximum ra ted Amps 
( th�s A= 300, B = 375, C = 450, D = 525, E = 600). 
The p i ck-up sett i ngs a re s t i 11 on "A". The c i rcu i t  
w i  I I now ca r ry up to 300 Amps and w i  I I  trip on any
th i n g above 300 Amps i n  the p rimary c i rcu i t. 
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Ground P i ck-Up Select i on 
Models AG, DG . The m i ddle knob on the r i gh t  hand s i de of the Models AG, 
DG, i s  used to s elect t he sens i t i v i ty of ground current detect i on .  It 
i s  ca l i b raied as a percentage of t he MINIMUM ava i lab l e  p i ck-up cu rren t 
shown on the b reaker ra t i ng plate (F i gure 7A) . It does not have any 
rela t i onsh i p  to the p i ck-up current se l ected for the phase set t i ngs. 
Cal i b ra t i ons are ma rked at 20, 40, 60, SO% bu t adj us tment i s  con t i nuous . 

EXAMPLE: 1 .  A c i rcu i t  breaker has a rat i ng pla te per F i gure ]Ao 
The p i c k-up set t i ngs are on 11C11 to select 300 Amps 
p i c k-up . The ground p i ck-up i s  set at 4�h. 

The ground current tha t w i ll cause t r i pp i ng i s  there
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 set t i ngs a re o n  11E11 t o  
se l ect  400 Amps p i c k-up . 

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

Ground cu r rent p i ck-up i s  t rea ted i n  the same manner as  phase cur ren t 
p i ck-up when us i ng the cu r rent -t i me cu rve, and the s ame cu rve (F i gu res 
7D and 7E) i s  used for  def i n i ng t i me de l ay .  

EXAMPLE: 3. B reaker rat i ng per F i  gu re�']A. Phase p i ck-up sett i ng 1 1E1 1 
(400 Amps). Ground p i ck-up s et t i ng 40% (So Amps). An 
actua l ground cur rent of 320 Amps i s  flow i ng. 

320 Amps ground cu r rent i s  fou r t i mes (4X) p i ck-up and 
w i  1 1  ca use a t r i p  operat i on i n  four and one-ha l f  seconds 
(on t he m i n i mum t i me band) as s hown on the c u r rent -t i me 

·cu rve (F i gure 7E). However, th i s  ground cu r rent i s  much 
l es s  than the phase p i ck-up set t i ng, and would not be 
recogn i zed on the phase p i c k-ups. 

The l ower l i m i t of ground fault 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 ground c u r ren t .  Pr i ma ry cu r ren t t ransformers 
t hat  prov i de a H IN IHUH CONTINUOUS CURRENT SETT ING OF LESS THAN 200 AMPS 
(Group IV, F i gu re 7A) s hould not be used for ground fau l t  detect i on . 

Ins tantaneous T r i p  Select i on 
Mode l s  AI and AG . The knob on t he l ower  left select s  a cu r rent value 
above wh i ch t r i pp i ng takes p l ace i ns tantaneously i ns tead of on t i me delay . 
The cal i b rat i on i s  ma r ked i n  mu l t i ples of p i ck-up and al l ows se l ect i on 
between f i ve t i mes (SX) and f i f teen t i mes ( 1 5X) p i ck-up .  It i s  thus 
dependent on the s et t i ngs se l ected for phase p i ck-up (as well as ground 
p i ck-up on the Hodel AG) . The current - t i me cu rve (F i gure 7E) s hows how 
the t i me delay wi 1 1  f o l low the approp r i ate t i me band cu rve u n t i 1 the 
i ns tan taneous set t i ng i s  reached, then w i ll go to the i ns tantaneous value 
for al l curren ts above that set t i ng .  
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EXAMPLE: Breaker rating as per F-igure ]A. Phase pick-up setting 
"E" {400 Amps). Instantaneous setting lOX {4000 Amps) . 

Currents above 4000 Amps will cause instantaneous 
tripping to occur; currents below 4000 Amps wi 11 follow 
the appropriate time delay curve. 

EXAMPLE: Breaker rating as per Fi·gure ]A. Phase pick-up setting 
"E" (400 Amps) . Ground pick-up setting 40% (80 Amps). 
Instantaneous setting lOX. 

In this example using a HODEL AG, the breaker wi 1 1  trip 
without time delay if the phase current exceeds 4oOO 
Amps, or if the ground current exceeds Boo Amps. 

Time Band Selection 
The time bands on the Hodel AI and AG are set during manufacture and 
cannot be changed. The legend on the upper left corner of the static 
trip device indicates whether the particular device is set for MINIMUM, 
INTERMEDIATE, or HAXIHUH TIME BAND, corresponding to the curves on 
Figure ]E. 

The Models D, DG, are arranged ·so that any of the time bands may be 
selected as desired. Also, there are two groups of time bands 
provided; one for long time delay and one for short time delay, 
corresponding to the curves on Figure ]D. 

The knob at the middle of the left side on the Models D ,  DG front 
plate is a three-position switch marked to indicate LONG TIME BAND 
SETTING. The three positions provide for selection of a MINIMUM. 
INTERMEDIATE, or HAXIHUH TIME BAND, as showr. on FigurE 7. 

The knob at the upper middle of the Models D. DG front plate provides 
for selection of ectner a HINIHUHP INTERMEDIATE. OR A MAXIMUM SHORT 
TIME BAND setting. 

The two groups of time bands are independent of each other. Any iong 
time band can be selected to work with any short time band. 

Transfer to Short Time Selection 
Models D, DG. The knob at the lower middle of the Models D, DG front 
plate selects the value of primary current above which the time delay 
will follow the selected short time band. It is cal:brated in 
multiples of the selected phase pick-up current. Markings are 
provided at 5, 10, 15 and 20 times pick-up. The primary current 
value of this adjustment depends on the phase pick-up setting that 
has been  selected. 

- 15 -www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



EXAMPLE: ·Breaker rating as per Figure 7A. Phase pick-up settings 
"A" (200 Amps) . Long time band setting is on MAXIMUM. 
Short time band setting is on MINIMUM. Transfer to 
short time is set at lOX. 

Currents between 200 Amps and 2000 Amps will trip the 
breaker after a time delay defined by the maximum long 
time curve (Figure 70). Currents above 2000 Amps will 
trip the breaker in the time indicated by the minimum 
short time curve. 

If the phase pick-up settings were changed to "B" 
(250 Amps) , then the short time band would be used for 
currents of 2500 Amps and above. 
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2 .  I1A J NTENANCE AND TESTING 

Maint en ance 
Each st atic overcurrent tr i p  device is adjusted, cali brated, and tested 
before shj pment and is ready for use after select i ng appropriate set tings 
and lock i ng the potent i ometer shaft s. 

Maintenance i n  the usual sense of cle an, readjust, lubricate, etc. i s  not 
requ i red on st at i c  overcurrent t rip devi ces. The only mai ntenance that 
i s  recommended i s  per i odic verifi cation t hat t he dev ice i s  funct i oning. 
This may be supplement e� as desired by c he cking t he cali brat i on. 
inspect i on for loose or broken externa l  w i r i ng, rest oring lost cali 
brat i on, etc. 

Restor i ng Lost Calibration 
The calibrat i on of the st at ic overcurrent t r i p devi ce depends on t he 
knobs being pr operly oriented on t heir shaft s. If the knobs are f or ced 
by neglect ing to loosen the shaft locks, calibr at ion wi ll be lost, but 
can readi ly be rest ored. 

A knob will be in prope r cali brat i on if, when tur ned counterclockwise as 
far as it can go, the poi nter li nes up pre cisely wi t h  the red cali br ation 
dot on t he dial. Refer t o  Fi gure 78. 

If the a bove c heck shows the calibrat i on to  be i n  error , remove the knob 
by looseni ng i t s set screw and slippi ng it off t he shaft. Then be sure 
t he shaft lock is loosened ( see Fi gure 7B) and turn t he shaft counte r 
clockw i se as far as i t  wi ll go. Keep t he shaf t i n  that posi t ion a�d 
replace t he knob so that it is direct ly over t he red cali brat ion dot .  
Tighten t he set screw in t he knob. 

W i th t he shaft lock loosened, t he knob may now be turned to t he selected 
di al posit ion, t he shaft locked, and t he devi ce returned to servi ce . 

Test i ng 
The test i ng of Alli s -Chalmers stat i c  overcurrent t r i p dev ices i s  eas i l y 
accomplished under f ield condi t i ons with a mini mum of equi pment a nd 
preparat ion. V arious test s  can be made, and i n  a manner that makes t hem 
sui table for use dur i ng rout i ne maintenance. Ca l i brat i on ca nnot nor ma lly 
be done under field condit i ons. 

T he test s  t hat will be des cribed· ca n be done on a comp l ete breake r 
assembly located in the d isc onnect pos i t i on i n  the cub i cle, on t he 
complete brea ker on a work  t able, or  on a stat i c  t r i o device comp l ete l y  
removed from the b reake r .  I t  is not necess a ry t o  remove permanent 
wi r i ng i n  or der to make tes ts.  Tes ting ca n be done on � brea ker exact l y  
as i t  i s  used in norma l s ervice . 

Tes t Equipr:1en t  
S i mp l e ,  read i ly ava i ! a ble equi pment i s  used in the tes t i ng of s t a t i c  
overcur rent t r i p dev i ces. The fo l l owing i tems of equipment a re n:.quired 
for pe rform i ng t he r out i ne FUNCT ION Tes t. 
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I .  A 115 VAC va r i ab l e  voltage t ransformer w i th a t  l eas t 
3 Amps ou tpu t . . 

2 .  An ammeter wh i ch w i l l  i nd i cate 1 to 3 Amps w i 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 less . A s tandard 125  V 
DC power c i rcu i t  breaker so l eno i d  t r i p  co i l (s uch as 
Al l i s -Cha l me rs No . 7 1 -200-745-50 1 )  may be used, as  
may other  s i m i  J a r  co i l s. However ,  a reactor des i gned 
for the pu rpose i s  ava i l ab l e ,  and i s  a l so s u i tab l e  for  
the more accu ra te requ i rements of  t i me de l ay tes t i n g . 
I t  may be ordered as - REACTOR , 7 1 - 1 42-395-50 1 .  

Al l i s-Cha l mers can a l so s upply a complete, i ntegra ted and eas i l y 
por table tes t set compr i s i ng ess en t i al l y  the above equ i pment, as 
i l l us t rated in F i g u re ]C. Contact t he l oca l A l l i s-Cha l me rs off i ce 
for  further informat i on .  

Tes t Procedu res 
Th i s  sect i on w i l l  des cr i be in deta i l the s teps to be ta ken to ca r ry 
out  the tes ts .  Tes ts may be conducted on the comp l ete c i rcu i t  
b rea ke 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 . It  i s  not requ i red to remove or d i s connect 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 .  It wi 1 1  
us ua l l y be advan tageous to  perform norma l rou t i ne ma i ntenance on 
the c i rcu i t  b reaker before tes t ing  the s tat i c  t r i p  dev i ce .  

A l though the fo l l ow i ng des cr i pt i ons relate to a comp l ete c i rcu i t  
b rea ker un i t ,  i t  w i l l  be appa rent t hat  the tes ts  can also be ca r r i ed 
out  on a s ta t i c  t r i p  dev i ce by i tse l f .  

Connect a 1 00 ohm , 1 wa t t  res i s tor acros s  term i nals 7 and 8 
of the s t at i c  t r i p dev i ce when the c i rcu i 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 d u r ing  th i s  tes t .  
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Function Tes t - Proceed as follows : 

Connect t es t  circuit as s hown in Figure 7F 
Loos en s ha ft locks 
S et pick-up knobs at  "A1 1  
S et ins ta nt aneous (or trans fer) knob a t  lOX or higher 
Clos e Breaker 
Quickly increas e current t o  1 . 5 Amps ( 3 X pick-up) a nd h old 
Breaker s hould tr i p in approxima t ely 1 0  t o  45 s econds 

depend ing on t he t ime ba nd (s ee current-time curve, 
Figures 70 , 7E) 

Reduce or s hut off current . 
Repeat as desired 
S et ins tantaneous ( or t ra ns fer) knob a t  5 X  
Clos e Breaker 
Quickly increas e current to 2 . 5  Amps 
Brea ker s hould trip ins ta ntly a t  2. 5 Amps or a l itt le less 
Reduce or s hut off current 
Repeat as d es i red 
Res tore ori gi na l s ettings a nd tighten s ha ft locks 

This function tes t will s how t hat t he t ime delay circuit a nd the s hort 
time circuit a re funct ioning. Repeatability s hould be good, but the 
s pecific value of time delay s hould not be j udged except in t he broad 
s ens e. 

Obvious ly, ot her pa ra meters ca n be us ed for this tes t - thos e 
d es cribed will give a reas ona bly fas t  tes t with minimum t es t  power. 
Higher currents a t  the "A" s et ting will give fas t er t rip t imes . 
S etti ngs other t han "A'' require more current t o  get the d es ired 
multiples of p i ck-up ( e. g. 3 Amps a t  "E " s et ting is required for 3 X  
pick-up) . 

The function tes t may be repeat ed us ing t erminals 2-4 a nd 3-4 ( Hodel 
A I  a nd D) ; or t erminal 3-2 ( Hodel AG and DG) . I t  is not reconrnended 
to tes t termina l s  4-2 on t he Model s AG , DG s ince the ground d et ect ion 
trans former circuit has a very much higher impedance and is beyond t he 
ca pa bi lities of the us ual low power t es t  facilities . 

If the breaker fa i ls to tr i p or tri ps ins tantly at 1 . 5 a mperes , it is 
s ugges t ed that the factory be contact ed .  Only pers onnel who a re 
thoroughly fa milia r with ci rcui ts of th f s  type s hould a ttempt t o  
loca t e  a nd correct troubles . 

The above tes t is believed to be a dequa te for the maj ority of a pplica 
tions of low volta ge circuit breakers . H owever, thos e who require 
clos e coord i nation with other d evices a nd wis h to check calibrat ion 
period ically, may do s o  in t he fiel d wi th a reas ona ble d egree of 
a ccuracy by us i ng somewha t  more ela bora te equipment and tes t procedures . 

Further tes t  i nformat i on i s  ava i ! able i n  s ta tic tri p ov ercurrent tri p 
dev i ce I ns truct i on Book BWX-6678 -1 . 
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3 .  RE LEAS E MAGNET 

The re l ea s e  magnet i s  i l l us t rated 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 ched to a s p r i ng l oa d ed 
a rma t u re i ns i de the ma gne t i c  re l eas e l a t ch cy l i nde r cannot move 
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  ma gnet (802) wh i ch ho l ds 
t h e  i n t e rna l a rma t u re a ga i ns t  p l ate (803) on t h e  bottom of t h e  
magnet i c  re l ease l a t ch .  

When a n  over l oad or fau l t  cond i t i on ex i s t s , co i l (804) wh i ch i s  
i ns i de on t h e  bot tom of the ma gnet i c  re l ease l at ch i s  ene rg i zed by 
t h e  s ta t i c  t r i p  dev i ce c rea t i ng a f l ux wh i ch dec reases t h e  magnet i c  
ho l d  force on the s p r i n g  l oaded i n t e r na l a rma t u re a l l ow i n g t h e  
a rma t u re t o  b e  fo rced u pwa rd d u e  to t h e  s p r i n g l oad , t h e reby a l l ow
i n g t r i p  rod (80 1)  to move up a ga i ns t  t r i p  a rm (805 ) , i n  t u r n , 
t r i pp i ng t h e  c i rcu i t  b rea ke r .  As the b re a ke r  opens , co i l (804) 
b ec omes de-energ i zed d u e  t o  de-ene rg i za t i on of t h e  s t a t i c  t r i p 
d ev i ce ,  cam (806) rot a tes a rm (807) forc i n g s p r i ng l oaded a rma t u re 
a ga i ns t  p l a te (803) a l l ow i n g t r i p rod (80 1 )  t o  be res et t o  t h e  non 
t r i p  pos i t i on .  

I f  t he s p r i ng l oaded a rma t u re d oes not res e t  d u r i n g t r i p  opera t i on 
as exp l a i n ed above , s pa c e r s  (808) may be added to obta i n  pos i t i ve 
res e t  of the a rma t u re .  

I f  a dd i n g s pacers does not a l l ow a rma t u r e  t o  be reset , t h e  magnet i c  
re l ease l a t ch s h ou l d  b e  rep l aced . ( I f  b reaker me chan i s m i s  n o t  a t  
fa u l t ) .  

Do not a t t empt to d i s a s s emb l e  t h e  ma 9 ne t i c  re l ea s e  l a tch as t h i s  
w i l l  des t roy t h e  mag ne t i c  f i e l d  s e t  u p  b y  t h e  p e rmanent ma g n e t  a n d  
w i  I I  ren der the re l eas e l a t c h  i n ope ra t i ve pe rmanen t l y .  

Wh en re p l a c i ng a magnet i c  re l ea s e  l a t c h , the co i I ( 8o4) l eads mus t 
be conne c t ed to the t e rm i na l  b l ock of t h e  s ta t i c  t r i p  i n  t h e  
cor rect po l a r i ty re l a t i ons h i p . 

The b l ac k  l ea d  of co i l (804) mus t be connected to t e rm i n a l  7 
(nega t i ve) a n d  the red l ea d  of co i l (804) connected to te rm i n a l  8 
( pos i t i ve) of the s t a t i c  t r i p  d ev i ce .  

A c l ea rance of .06 s h ou l d  be ma i n ta i ned between the t r i p a rm (805) 
and nut (809) w i t h  the c i rcu i t  b reake r o pen , s p r i ngs cha rged a n d  
t r i p a rm (805) res e t  b y  t he t r i p  s h af t .  A dj us tme n t  i s  made b y  
pos i t i on i n g n u t  (809) wh i l e h o l d i n g t r i p  rod (80 1 ) . 

When the magne t i c  re l e a s e  l a tch has been rep l aced t h e  c i r c u i t b reake r 
s h ou l d  be g i ven a FUNCT I ON TEST as exp l a i ne d  p rev i ous l y  to e n s u re 
p rope r ope ra t i on of a l l componen ts . 
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SECTION V .  FUSE FUNCTIONS 

A .  CURRENT LIM!TING FUSE (Fi,:�: 16) 

The C . 1 .  Fuse ( 1601 ) NEMA C las s  "J" and C lass "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 c ircut breaker . Fuses of different manufactures may have 
cons iderably different melting time-current characteristics and peak 
let-thru currents and consequently may not be completely interchangeable . 

To remove the C . L .  fuse ( 1601 ) ,  remove bolts ( 1602) and associated 
hardware . Remove fuse . To replace the C . L .  fus e ,  reverse the above 
procedure . 

B .  TRIGGER FUSE (Fig . 16) 

The trigger fuse ( 16o3) and associated trip mechanism bas a dual 
function . The first function is to trip the c ircuit breaker mechanically 
when the C . L .  Fuse ( 1601 ) bas interrupted . 

The second function is to indicate which phase C . L .  fuse ( 1601) has 
interrupted . 

The plunger ( 16o4) on top of the trigger fus e ( 1603 ) indicates visually 
which phase C . L . fuse ( 1601 ) has interrupted . 

The trigger fuses ( 16o3 ) are wired in parallel with the C . L .  fuse 
( 16ol) . When the C . L .  fuse ( 1601 ) interrupts ,  its associated trigger 
fus e ( 1603 ) also opens and releases a plunger ( 16o4) whi ch is operated 
by a precompres sed s pring c ontained in the trigger fuse ( 1603 ) hous ing. 

The plunger ( 16o4) operates arm ( 16o5 ) which allows s pring loaded lever 
( 16o6) to engage c ircuit breaker trip arm ( l6o7 ) which trips the c ircuit 
breaker and holds the circut i 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 ( 16o8) bas been manually reset ( pushed in ) . 

To remove the trigger fuse ( 16o3 ) remove strap ( 1609) , remove plastic 
cover ( 1610) , then the trigger fus e .  

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

CAUTION : The trigger fuse ( 1603 must be inserted with the plunger ( 16o4) 
facing arm ( 1605 ) .  The . Q94 + . 016 - . 032 dimens ion must be 
maintained 
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DUAL STAT I C  
TR I P  DEV I CE 

;g - & 5  7 -3b ::;; / 
JJ·-g -:z:rzt7'1"'e - b>mz � &i{;f � /;2Bo£!:: Y�"J/70 

D 

t C'lo 

205420 MODEL  0 ,  D-1  
SELECT I VE  STAT I C  

TR I P
, 

DEV I CE 

:n 3--tl#·- 3 3 �) '/ 
J)- J - 7o F I G .  7 

• •  ,. • , ISX . 

-- - ImiNe; ' .. ... �- ' 

20542 1 MOD E L  AG, AG- 1 
DUAL STAT I C  
TR I P  DEV I CE 

2054 1 9  MODEL  DG 
SE LECT I VE STAT I C  

TR I P  D EV I CE 

:::;--r- -s 4/.il �-z=:'>o z, '17 � 
jf"/j�5? 36S:S 70 TYP I CAL STAT I C  OVERCURRENT TR I P  D EV I CES 

DATE 2 -24·· 67 www . 
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A ALLIS - CHALM ERS 

A ALLIS-CHALMERS 
BOSTON. MASS e MADE IN U S . .A 

SERIAL NUMBER 

I J 
MAX. RATED AMPS ! �gg 

A I 2gg 
PICK-U P B i 2 5g 

SETTINGS c l  �gg 
(AMPS) o l  35D 

E l 400 
ONE OR MORE ·u.S. PATENTS 

3,177,407 

T Y P I CAL B R EA K ER 
RAT I NG PLAT E 

The cu rrent t ransforme rs each have f i ve cont i nuous cur rent ra t i ngs. 
For the LA-600 c i rcu i t b rea ke r the re are f i ve g r oups of t ra nsforme rs 
as shown i n  Table 4 .  

The cu r rent t ra nsforme rc on the uppe r connectors for the LA-600 
c i rcu i t  b rea ker a re mounted w i th the pola r i ty ma rks fac i ng b rea ke r 
pane 1 .  

The cu r rent t ra nsforme r on the lower connector  i s  mounted w i th the 
po l a r i ty ma rk fac i ng away from the b reaker pane l .  

TABLE 4 CURRENT TRANSFORMERS 

TRANSFORMER AVAILABLE CONTINUOUS CURRENT RATINGS 
GROUP NO . AND KNOB POSITIONS 

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 1 25 1 55 1 75 220 250 
IV 200 250 300 350 400 
v 300 3 75 450 525 6oo 

The LA- 1 600 and other 1 1LA1 1 b reake rs have s i m i  J a r g roups of current 
t ra nsformers ava i l ab l e  w i t h  approp r i a te current rat i ngs . 

F I G .  7A www . 
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A ALLIS -CHALMERS 

205424 

CAUT I ON :  LOOSEN S HAFT LOCKS · - 

BEFORE R OTAT I NG KNO BS 

· - , ..0..:' 

SHAFT LOCKS 

205422 

F I G .  7B 

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

205423 

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

20 5 24 3  

205 2 5 1  

P ORTABLE T EST S ET FOR STATI C 
OV ERCURRENT TR I P  DEV I CES 

T Y P ICAL TE ST AR RANGEMENT 

2- 24-b 7 FIG . 7 C  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



_, .• . 7 .8 .!1 J 

A ALLIS-CHALM ERS 

J " s ' 7 . g :.; 

CU RRENT IN M U LTI P L E S  OF P I C kU P  

2o lo • o  so 10 10 toto� 2 ! ! ! ! � !: i i 
C U R R E N T  I N  M U LTI PLE S  OF PI CkUP 

-

I 

1000 
s:o 
... 
"' 
100 
... 
... 

, .. 

200 

I .. 
.. 
" 

SELECTIVE STAT I C  OVE R C U R R ENT TRIP DEVlCE - MODEL "o'; •o- l� 1 1DG' 
JUN E 1 5, 1 9 6 4  TYPICAL CU RVE 7 1 -2 4 0 - 5 5 8-405 
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A ALLIS- CHALM ERS 

l!i�������:JII!IIilill��������������!l:llllltlllllll�;:ll������lll ·· 
,01 
.01 
.07 
... 
. 00 
... 

CUR RENT 

DUA L STAT I C  OVERCU R R E NT T R I P DEV I C E  - MOD E L  "A ", "A · I '; "A· G", "A· 2", "AG·I" 
JANUARY 1 3, 1 9 64 TYP I CAL C U RVE 71· 240-558 - 404 
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A ALLIS -CHALMERS 

TO CURRENT TRANSFORMERS 
ON CIRCUIT BREAKER 

> o  
., >_ 0  

0 

VARIABLE VOLTAGE 
TRANSFORMER 

REFER PARAGRAPH 2 
FOR DE SCRIPTION OF 
TEST EQUIPMENT. 

TO TRIP COI L 
ON CIRCUIT BREAKER 

F I G. 7F 

MODEL A-I.A-2 
MODEL D.CH 
TERMINAL 

BLOCK 

CONNECTIONS FOR FUNCTI ON TESTS 
MA RCH 7,1967 7 1- 1 18-555-402 

+ 
_ _ _ _  ....f I 
- - - - -"' 

1---� I 
- - - - -1 

1---� I 
- - - _ _  , 

0 5 0 
0 6 0  

7 0  
8 0  

MODEL AG,AG-t, DG 
TERMINAL 

BLOCK 
(00 NOT TEST ON 

TERMINAL 4) 
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A.Aws-CHALMERS 
CAM P O S I T r O N -� 
(BR E A K E R  CLO S E D) 

801. TRI P R O O  

80 2 . MAGNET 

8 0 3. PLATE 

8 04. C O I L  

' 
' / 

__ .... 

805. BR E A K E R  T R I P AR M 

806. R E SE 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 RE L E A S E  M A G N E T  
MAR. 2, 1 9 6 7  72-2 40-068-401 www . 
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A AWS-CHALMERS 

10-DISCONNECT MOU NTI NG 

SECT ION "A"-"A" 

FIG. I I  

� 
. 

- -·-= - -' . 
�-....:---- =--=-=--

1 1 0 1 .  CONTACT B LOCK 

1102. CONTACT 

1103. BRACKET 

1 1 04. SHIELD 

11 05. MARKING STR I P  

1 106. MARKING STRIP 

1 107. BRACKET 

1 108. BRACKET 

1109. TERMINAL S C R E W  

1 1 1 0. TERMINAL TAB 

TYPICAL SECONDAR Y  D ISCONNECTS 
DEC. 12, 1 9 6 6  7 1 - 2 4 0 - 5 8 4 - 4 0 1  

"A" 

The e l ect r i ca l  attachments a re w i red to the  termi na l s  of a s econda ry d i s connec t 
as semb l y  wh i ch i s  moun ted on the l ef t  s i de of the breaker . Two blocks of ten 
term i nals each can be mounted on the  breake r .  The seconda ry d i s connect assembly 
i s  acces s i b l e  f rom the front of the breaker and a l i gns w i t h  a s ta t i ona ry un i t  
i n  the cub i c l e . The s t�ti onary con tact s t r i ps s hou l d  be l ub r i cated w i th a 
l i gh t  f i l m  of 1 1AERO LUBR I PLATE11  wh i ch i s  f u rn i s hed w i th the swi tchgea r .  
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A AWS-CHALM ERS 

D E TA I L..!'C" 

FIG. 12 
T Y P I C A L  AUXI L IARY SW ITCH 
MAR. 3, 1967 71-2 4()-581-40 1 

The aux i l i a ry sw i tch i s  of the rota ry type and fu�t i ans by d i rect connect i on 
to t h e  b reake r mechan i sm. The contacts a re factory set  for 11a 1 1 (open when 
b reaker i s  open) and ' 1b 1 1  (c l os ed when b reake r 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 cove r ( 1 202)  and l i f t i ng the en t i re r�tor as semb l y  out of 
case ( 1 20 1 )  after  d i s connec t i ng a rm ( 1 20 5 )  f r om the l i nkage. Refer to Deta i l "C1 1• 
Cot t e r  p i n ( 1 208) and bea r i ng ( 1 206) a re removed to pe rm i t remova l of rotors 
( 1 204) f rom s haf t ( 1 207) . To cha nge rotors ( 1 204) f rom 1 1a ' '  to 1 1b 1 1 pos i t i on ,  
the rotor s hou l d  be rotated 60° a n  t h e  c l ockw i se d i rec t i on a f ter remova l and 
rep l aced on t he s ha f t  i n  th i s new pos i t i on .  www . 
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A ALLIS -CHALM ERS 

LEFT S I D E  VIEW 1 30 1 .  BRAC K E T  
1302. STOP 
1303. S P R I N G  
1304. SOL ENOID 

FIG. I 3  
TYPICAL SH U N T  T R I P  
DEC. 12, 1966 71-240-586-401  

Each e l ect r i ca l l y-operated breaker i s  equ i pped w i th a shun t tr i p  attachment  
for t r i pp i ng f rom a remote l oca t i on .  S i nce the  s hunt t r i p =oi l i s  des i gned 
for a momenta ry d u ty cyc l e ,  an 1 1a 1 1  aux i l i ary con tact swi tch i s  used to  
i nterrupt i ts c i rcu i t i mmed i ate l y  af ter the  b reake r i s  tr i pped1 Energ i za t i on 
of the coi 1 causes the a rmat u re to p i ck up and rota te the t r i p  a rm counter
c l ockw i se to t r i p the breaker .  Extens i on s p r i ng ( 1 303) returns the a rn�ture 
to i ts norma l pos i t i on .  www . 
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A AWS -CHALM ERS 

� 
r=:= 
I 

·� I. 1414 !-\ 

FRONT VIEW 

14 0 1 .  AIRPOT 
1402. SOLENOID 
1403.LJNK 
1404. TIME DELAY ADJUSTING SCREW 
1405. BRACKET 
1406. COVER 
1407. ARM 
1408. ADJUSTING SCREW 

__ _.---r J 
r 

i 

DETAIL "14 
(SHOWN FRON RIGHT-HAND SIDE 
OF BREAKER ) 

1409. LOCKNUT 
14 1 0. TRIP BAR 
14 1 1 . PlCK-UP a DROP OUT ADJUSTING SCREW 
14 1 2. LOCKNUT 
1413. SPRING 
1414. TRIP SHAFT 
1415. TR I P  ARM 
14 16. PLATE 

FIG. I 4  
TYPICAL UNDERVOLTAGE DEVICE 
MARCH 3. 1967 71- 240 -615-402 

' 

\ 

The undervo l tage t r i p  dev i ce automat i ca l l y t r i ps the b reake r when the 
vo l tage d rops be l qw a predeterm i ned va l ue .  E i ther  i ns tantaneous or t i me

de l ay ope ra t i on can be supp l i ed .  Adj us t i ng sc rew ( 1408) shou l d  be set  to 
prov i de an a i r gap of . 25"  between the s o l eno i d po l e  head and a rmature 
w i th the dev i ce de-ene rg i zed as shown i n  the f ront v i ew.  A . 06" . gap 
s hou l d  be ma i nta i ned between t r i p  a rm  ( 1 4 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 reake r  c l osed as shown i n  Deta i l "A1 1•  
P i ck-up and drop-out a dj us t i ng screw ( 14 1 1 )  s hou l d be set so that the 
dev i ce p i cks up at a vo l tage of 80% or more of ra ted va l ue and d rops out 
be tween 30% and 60% of the rated va l ue .  On dev i ces equ i pped wi th t i me 
de l ay a i rpot ( 1 4o l ) , adj us t i ng s c rew ( 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 . � gh t en i ng the scr�w i nc reases 
t i me de l ay .  www . 
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A ALLIS - CHALM ERS 

150 1 .  B E L L  ALARM RE LAY 

1502. R E L AY CO N TACTS 

1 503. TE R M I NAL LUGS 

1504. S PAC E R  WAS HE RS 

1505. LATCH I N G  A R M  

1506. RESET PLUN GER 

1507. SPR I N G 

FIG. 1 5  
TYPICA L B E L L  ALA R M  

(MANUAL RESE T )  
DEC. 1 2, 1 966 7 1-240-588-40 1 

The be l l  a l arm a t tachment funct i ons to c l ose or open an a l a rm c i rcu i t  upon 
automat i c  overcu rrent t r i pp i ng of the b reaker. The re l ay coi  1 i s  w i red to 
term i na l s  7 and 8 of the stat i c  t r i p  dev i ce .  Th i s  i s  a l at ch i ng-type re l ay 
and re l ay con tacts .  ( 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) . Spacer was hers ( 1 504) are used to pos i t i on the re l ay 
to ens u re cor rect engagement of l atch i ng a rm ( 1 505) \'lh en resett i ng the 
co;,tacts . www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



A AWS-CHALM ERS 

RATING 
PLATE 

.,._-- APRON 

(F RONT V I E W )  

1510. L ATCHING ARMS 

151 1 .  RES ET R ELAY 

1512. R E LAY CONTACTS 

1 513. TERMINAL LUGS 

F I G. 1 5A 

1514. BELL ALARM R ELAY 

1515. B R ACKET 

1516. H E X . HO . SC R EW 

TYPICAL B EL L  A L A R M  
( E LE C T R I C AL R ESE T )  

A U G U S T 1 9 68 7 1 - 240-62 0 - 4 0 2  

T h e  be l I a l a rm a t t a chme n t  f u n c 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 p o n  a u t oma t i c  ove r c u r re n t  t r i p p i n g of t h e  b rea ke r .  l t  cons i s t s of two 
r e l a y s  w i t h  i n te r l oc k i n g  a rma t u res . Th e b e l l  a l a rm re l ay ( 1 5 1 4) c o i l i s  

w i red t o  t e rm i na l s 7 a n d 8 o f  t he s ta t i c  t r i p  d e v i c e .  A s  t h i s  i s  a 
l a tc h i n g t y pe re l a y ,  t h e a l a rm re l a y con ta c t s ( 1 5 1 2 )  a r e r e s e t  e l ec t r i ca l l y 
t o  t h e  open p os i t i on s h ow n  b y  a c t ua t i n g re s e t  re l a y  ( 1 5 1 � ) . l f  t h e  d e v i ce 
i s  n o t  s ta b l e  d u r i n g  b re a ke r  op e ra t i on o r  i f  e i t h e r a r:-na t u re fa i I s  t o  p i c k 
up wh e n  a c t u a ted , l oos e n  hex h e a d  s c r ew ( 1 5 1 6) t o  r e - p os i t i on t h e  t e rm i na l  
b oa r d .  Th i s  c h a ng e s  t h e  e ng a geme n t  be twee n t h e  i n t e r l oc k i n �  l a t c h i n g 
a r ma t u r e s  a nd t h e  re l a t i o n s h i p  be twee n  t h e  s ta t i on a r y  a n d mava b l e  c n n t a c ts . www . 
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1601 .  C. L .  FUSE 
1602. BOLTS 
1603. TRIGGER FUSE 
1604 . PLU N G E R  
1605. ARM 
1606. LEVER 
1607. TRIP ARM 
1 6 08. RESET L E V E R  
1 609. STRAP 
16 1 0 .  COV ER 

\ 
)- T RIGGER FUSE WIRED IN PARAL L E L  

W I T H  A S S OC I A T E D  C .  L .  FUSE . 

FIG .  1 6  
CURRENT L I M I T ING  

AND 
TRI G G E R  FUSE 

F E B R U A R Y  1 9 6 9 7 2 - 2 4 0 - 102 - 4 01 

D> 
J> 
E 
en 

I 
n 
:1: 
J> 

i 
"' 
� 
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A ALLIS - CHA�M ERS 

_,/'1'---rn� �1-, ' I � I I : ' -- -1 j I 

1706 

I : I 

' 

r 

- _,__ '\!' 
( : \ ' : . , . ; I 

" D" SHAFT� '-!.. -� 
(TEST POSITIO N )  - -� '--

,- - - -- p· c__ _ _ _ _ - ' 
' I 

1701. L EVER 

1702. ROLLER 

1703. CAM 

1704. R OO 

1705. LEVER 

1 706 .  TRUNNION 

1 707. ARM 

1701. SET SCREW 

1709. NUT 

Jl 

FIG . 1 7  

---

1710. COTTER PIN 
171 1. WASHER 

1712 . YOkE 

1713. L ATCH 

SPRING DI SCHARGE M E C H A N I SM 
AUGUST 1 9 6 8  7 2 - 2 40-103 -401 

\ .I 
, I  

RESET 
POSIT ION 
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