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IN!..> I i"UCT I C>NS 
FOR THE INSTALLATION At-lD OPERATION 

OF ALLIS-CHALMERS TYPE 11LA11 
LOW VOLTAGE AIR CIRCuiT BREAKERS 

AND AUXILIARY EQUIPMENT 

SECTION I, INSTALLATION .l\ND INS?ECTION 

A. INTROC>UCT.J..Q!i The type 11LA11 air circuit breakers may be furnished for 
mounting in any one of three ways. They may be used In metal enclosed switch­
gear of the drawout type, in individual enc losures (pullout type), or for 
stati onary mounting in a cus tomer ' s own encl osing case or sw itchboard . All 
"LA" b rea ke rs are completely assembled , tested, and calibrated at the factory 
in a ve rt i ca l position and must be so installed to operate properly. Cust�1er1s 
pr imary connections should be adequately braced against the effects of short 
circuit currents to p reven t overstressing the breaker terminals. 

8. \.IARRANTY Al l is- Chalmers 11LA11 air c ircuit breakers are warranted to be 
free of defects In m aterial and workmansh ip for a period of one yea r after 
delivery to the or igi nal purchaser. This warranty is limited to the furnishing 
of any part which to ou r satisfaction has been proven defective. Allis­
Chalmers will not In any case assume responsibi 1 1  ty for allied equi pment of any 
kind. 

C. � VING AND INSPECT:ON FOR DAMA�E Immediate ly upon receipt of this 
e qu i pment , carefully remove all packing traces and examine parts, checking them 
agai nst the packing llst and not i ng any damages incurred in transit. If such 
is dis closed , a damage claim should be fi Jed at once with the transportation 
compgny and Allis-Chalmers notified. 

0 .  CAUTIONS TO BE OBSERVED IN THE INSTALLATION 
AND CPE'RAT:O� 0�� CIRCUIT BREAKERS 

I .  f3!ll_l ns t r�.:c: t LQ!1 Book before ins ta 11 i ng or makl ng any changes or 
adjustments on the breaker. 

2 .  As the closing springs o n  stored-energy breakers may be charged In 
ei ther the breaker open or closed position, extreme care should be 
taken to discharge the springs before working on the breaker. 

3. When closing manually-operated breakers, always grasp closing handle 
firmly unti I it is returned to the normal vertical position. 

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

5. Check the alignment of the secondary disconnect f i nge rs to ensure 
against misalignment due to possible distor tion of fingers during 
sh i pment and hand! ing. 

6. Once the breaker Is energized, It should not be touched, except for 
operating, since most· of t he component part$ are also energized. 
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'£. INSTALLATION The '''LA'' a 'l r circuit breaker Is completely adjusted, 
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 
in terrupti on o r  from moving parts during automatic opening of the breaker. 
Allow sufficient space to perm i t access for cleaning and Inspect i on and 
adequate clearance to Insulating barrler.above the breake r to prevent 
damage from arcing during Interruption� Before Installing, make certain 
that the breaker contacts are In the open posit i on. 

I. After t he breaker Is Installed In pos i t i on, close It manual ly by the 
ma i ntenance closing method (See Sect i on Ill) to check proper 
functionin g of the mechan i sm and contacts . (CAUTION: HAKE SURE 
CIRCUIT IS NOT ENERGIZED). During the clos ing operat i on. 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 detal led descr i pt i on of the 
circuit breaker operat i ng characteristics before putting the breaker 
i n  s ervice. 

r 2. Trip units and accessory devices should receive a thorough check 

t pri or to plac i n g the breaker I n  serv f ce to be certain that adjustments 

j are proper and parts are not damaged. 

; ' 

3. Cubicle-mounted b re akers of the drawout type are equipped with a draw­
out interlock to prevent movement of a clos ed breaker i nto o r  out of 
the connected position. See Section II of the Instruction Book for a 
description of the interlock. Its operation should be checked before 
the breaker i s  energized. 

4. Upon completion of the Ins tallat i on Inspection. the breaker is ready 
to be . energ lzed after the control wiring, If any, Is checked and the 
I nsulation tested. 

F. STORAGE When breakers are not to be put into Immediate use, they should 
be wrapped or covered with a non-absorbant mater i al 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, spac e heaters or the equ i valent should 
be provided. 

G. MAINTENA�CE. Occasional checking and c leaning of the breaker will promote 
long and trouble-free service. A periodic inspection �nd servic i ng 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 s ix 
months. Haintenance opening and closing operations should be made to ensure 
freedom of movement of all p arts . 

c 

c 

H. RENEWAL PARTS When ordering renewal parts , specify the complete name- c· plat; data including breaker serial number. 
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SECT I ON I I, OLLRAT I ON 

A. DESCRIPT I ON The LA-1600 air circuit breaker has an Interrupting 
capacity of 50.000 amperes and a maximum continuous current rating of lbOO 
amperes at 600 volts, bO cycles. For information on other voltages or 
frequencies. the factory should be consulted. It is available as a 
manually-operated breaker or an electrical iy-operated breaker. The two 
breakers are identical with the exception of the medium used to transmit 
pCMer to charge the stored-energy springs. 

A double-toggle. trip-free mechanism is used; that is. the breaker contacts 
a re 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. 
Detai 1 "A" shows the position of trip latch (216) when the breaker 
contacts are open with the closing spring discharged. Movement of 
closing handle (201) downward rotates cam (208) against roller (205) 
thus pivoting closing cam (210) clock\-.ise about pin (206) and extending 
stored-energy springs (209) through 1 ink (225) and pin (226}. Rotation 
of cam (210) clockwise permits spring (217) to collapse toggle l inkage 
(213) & (220). At the same time, trip latch (216) is reset by torsion 
spring (228} as shown in Oetai 1 "B". 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 "C11, 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 11A11• 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. 

I TABLE I 

�HARGING SPRINGS: 

CLOSING: 

TRIPPING; 
OR 

OPE RATING PROCE DURE MANUA LLY-OPERATED BREAKE RS 

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 
reversal unti I the dcJWnward stroke is completed.) 

Push d��n spring-release latch hood (202A) after handle 
is re turned to normal vertical position. 

Push in manual trip rod (207). 

If shunt trip is provided, operate remote trip control 
switch (CST). (See Figure 3�) 
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DETAIL -"p" 

201. CLOSING HANDLE 

202 SPRiNG RELEASE LATCH 

202A. HOOD 
203. SPRING 
204. SPRING 

205 ROLLER 

206. PIN 

207. TRIP ROD 

208 CAM 

CETAIL-'"It 

DETAIL-"c• 

209. SPRING 
210. CLOSING CAM 
211 PAWL 
212 SPRING 
213. TOGGLE LIIIK AGE 

214 NUT 
215. TRIP SHAFT 
216 TRIP LATCH 

FIG.2 

211 SPRING 

218. STOP 

219 R OLLER 

220 TOGGLE LINKAGE. 
221 SCREW 

222. RACKING SCREW 

223 CLEVIS 

224 RAIL 

TYPICAL OPERATING MECHANISM 
�����!�LY OPERATE\f7�-�ft_�,���' 
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225. LINI< 
226. PIN 

227. � 
228. SPRING 
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l I A ALLIS-CHALMERS 

202. SPRING RELEASE LATCH 
202A. HOOD 
207 TRIP ROO 

235 GEAR 
236. PINS 

237 TOGGLE UI<I<AGE 
210. CLOSING CAM 238. MOTOR GEAR·BOX PHON 
225 LINK 
230 SPRING-POSITION SWITCH 

231. ARM 

232 MOTOR C'...UT·OFF SWITCH 

233. PLUNGER 

234. FLAT SPRING 

239. MOTOR 
240 GEAR SEGMENT 

241. PIN 

242 SCREW 

243. NUT 

244 R OLLER 

FIG.2A 
TYPICAL OPERATING MECHANISM 

ELECTRICALLY OPERATED BREAKER 
MARCH II, 1967 72·34G-018-401 
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2.  

., 
Electrically-Operated Breaker The mechanism of the electrically-operated 
breaker is the same as that of the manut.ll ly-operated breaker except that 
the manual closing handle is rep l aced by �n electric motor and the ge�r 
system . 
Refer to Figures 2A and 3 .  Mov ement of the control switch (N) located 
on the f r ont of the breaker to the "ON11 posl tlon, when the control cl rcul t 
Is energized, will start the automatic closing cycle. Hotor gear box 
pinion (238) rota tes gear (235) counterclockwise, a nd pins (236) move 
across the top of flat bias ing spring (234). This raises tog� le linkage 
(237) over cen ter and positions gea r (235) to mesh with gear segment 
(240). Since this gear segment Is attached to closing cam (210), the 
stored-energy springs are charged and la tched in the same sequence as 
described In the previous section . The lower extens ion of closing earn 
(210) engages a roller on toggle linkage (237) to dis engage gear (235) 
fr�� gear segment (240) after the stored-energy s prings a re latched in the 
ch arg�d posi tion by spring-release la tch (202). 

Spring-position switch (230) (SPS b) is actuated to the open position by 
arm (231) attached to link (225) as the stored-energy springs approach 
the charged position. This switch Initiates t he spring recharging cycle 
and is connected in parallel with motor cut-off switch (232) (88a) which 
is open initially, closes while the motor charges the springs, and opens 
when the springs are charged with the gearing disengaged. The motor cut­
off switch is actuated by the movement of plunger (233) over pins (236). 
Approximately twelve seconds are requ i red for completion of the spring 
charging cycle . 

The breaker may now be closed by pushing down spring-release latch hood 
(202A) as In the manually-operated breaker, or it may be closed electrl­
c�l ly through remote close control switch (CSC). This switch energizes 
spring-release coil (SRC) which moves pin (241) in a counterclockwise 
direct i on to trip spring release latch hood (202A) and spring-release 
latch (202). The 1'V11 coil is energiz ed simultaneously with the spring­
release coi I and causes the 11Y11 contact to open the circuit to the motor. 
Since the 11Y11 re l ay will remain ener gized as long as the remote close 
contro l switch (CSC) is held closed, 1'Y111 contact keeps the motor circuit 
open to pre vent 11pumpl ng11 or repeat(_,d attempts to charge the stared­
energy springs when the breaker is closing. 

After the stored-energy springs are discharged, they are automatically 
recharged as long as the control circuit is energiz ed , and the cont rol 
switch (N) Is in the 110N11 position . Figure 3 shows the spring-position 
switch (SPS'b) closed to complete the motor control circuit as it would 
be when the springs are discharged. 

TABLE 2 OPE RATING PROCE DURE E LE CT RICALLY-OPE RATE D BREAKERS 

Charg ing Spr i ngs : 

Closing: 

OR 

Tripping: 
OR 

Energize control circuit. Move control switch (N) on 
front of breaker to 110N11 position. 

After springs are charged, actu�te remote close control 
switch (CSC) . 
Push down spring-release latch hood {202A). 

Actuate remote trip control switch (CST). 
Push i-n manua 1 trIp rod (207}. 
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TRIP SHAfT 

SlpE VIEW 

FIG.4 
TYPICAL RACKING MECHANISM 

a DRAWOUT INTERLOCK 
N>ftiL, 3,1967 72·440·910.401 
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B. B8fKING MECHAN ISM, ORAWOUT INTERLOCK, AND LIFTING BAR Cublcle-mou' 
breakers of the drawout type i nclude as i ntegral parts the mechanism to 
rack the brea ker In and out of the cubicle compartment, the drawout trip 
Interlock and the drawout position markings. 

Refer to Fig ure 4. Lifting bar (401) may be used to lift the breaker when 
it Is being Inserted In the cubicle. 

With the breaker in position on the ral Is, the fol lowi ng sequence should be 
used to rack the breake r Into the fully connected position. 

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

1. Lower the interlock slide (402) to expose racking screw (404}. 
(l�verlng the interlock slide will a ctuate trip rod (406) to trip 

a closed breaker. ) Whi t e the interlock slide is in this pos i t ion , 

the breaker is "trip-free" and cannot be closed. 

2 .  With the switchgear operating crank, rotate racking screw (404) to 
move rack i ng 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 rai ls 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 wilt now rack the 
breaker Into the ''TEST" pnd connected posItions. At the ''TEST'' and 
connected positions, interlock (408) Is In Its normal horizontal 
pos i t i on . By removing operat i ng crank and then ra i s i ng interlock 
slide (402), trip rod (406) ret urns 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" posi tion so that the breaker cannot be 
closed even if interlock slide (402) Is raised. This Is to prevent 
movement of a closed breaker i n to or out of the connect ed position. 

4. To withdraw the breaker from the connected pos i tion , the procedure 
Is the same except that the direction of rotation of the operati ng 
crank Is clockwise. 

CAUTION: TO AVOID DAMAGE TO THE RACKING MECHAN ISM. DO NOT ROTATE 
THE OPERATING CRANK IN THE COUNTERCLOCKWISE DIRECTION 
AFTER THE BREAKER HAS REACHED THE FULLY CONNECTED 
POSITION. 
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A ALLIS-CHALfVIERS 

205429 
TYPICAL 

MAINTENANCE CLOSING HANDLE 
ElECTRICALLY OPERATE D  BREAKERS 

STEP 2 ...-

MANUAL TRIP ROD --­

(REFER FIG. 2 DETAIL 11011) 
(REFER TABLE 3, PG. 7) 

FIGURE 5 

205430 
. TYPICAL 

MAINTENANCE CLOSING HANDLE PROCEDURE 

.. 
MAINTENANCE CLOSING 

( ... 
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SECTION II I, MAINTENANCE AND AOJUSTME� 

A, MAINTENANCE Occasional checking and cleaning of the breaker will 
promote l ong and trouble-free service. A periodic inspection and 
servicing at intervals of six �onths or one year should be Included in 
the maintenance routine. Circuit breakers located In areas subject to 
acid fumes, cement dust, or other abnormal conditions, require more 
frequent servicing. After a severe overload Interruption, the breaker 
should be inspected. 

If the circuit breaker is not operated during extended periods, it 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. 

A suggested procedure to follow during maintenance Inspections Is given 
below: 

I. De-energize the primary and control circuits. 

2. Rack cubicle-mounted breakers of the drawout type to the disconnected 
posit Jon. 

3. Discharge stored-energy springs. 

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

5. Wipe the contacts with a clean cloth saturated with a non-toxic 
cleaning fluid. 

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

], Wipe all Insulated parts with a clean cloth saturated with a non-toxic 
cleaning fluid. 

8. Bearing p l ns and other sliding or rotating surfaces should be cleaned 
and then coated w i th a light film of grease (See paragraph B). 

9. Operate the breaker manually in maintenance closing position (see 
paragraph C) to check latch and linkage mov.ement. 

10. theck breaker adjustments (see parag raph D). 

B. 1Q!RICATION Lubrication should be a part of the service procedure. 
Needle bear i ngs are packed with grease and should require no further attention. 
Old grease should be removed from bearing pins and other rotating or sliding 
surfaces , and they should be wiped with a thin film of petroleum-oil-base 
precision-equipment grease similar to BEACON P-290. G reasing should be done 
with -care because excess grease tends to collect foreign matter which in time 
may make operation sluggish and may affect the dielectric strength of insula·· 
t i ng meinbers. 
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A ALLIS-CHALMERS 

------------------·-----

601. 8-lSE 

li02.CLEVIS 
603. SPRING 

604.SPACER 

60�.PIN 

606.SPACER 

607. STRAP 
60ft. PAN 

609. STUD 

610. SCR(IY 

611. SPRING GUIDE 

61Z. WASHEit 

613. MAIN CONTACT 

614. NUT 

61,. PIN 

617. CONTACT fiNGER 

618. ARC RUNNER 

619. ARCING CONTACT 

620. CONTACT 

621. SUPPORT 

622. SPRING 

62l. SCREW 

624. CONNECTOR 

FIG.6 

625. SPI.C£R 

626. SCREW 

627. SPRING 

628. CONNECTOR 

TYPICAL PANEL ASSEMBLY 
MARCHI,IM7 71-:HO-o21·401 
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c. MAINTENANCE CLOSING: During Inspection prior to installation and 
for routine maintenance Inspections, the breaker contacts may be closed 
slowly to check clearances, contact adjustments. and movement of links 
and latches. The manual closing handle is used for maintenance closing 
the breaker. 

Electrically•operated breakers do not have a manual closing handle, but 
a manual closing handle-cam assembly is available as a maintenance item. 
Figure 5 shows the maintenance closing handle being Inserted in an 
electrically-operated breaker after removal of the front cover from the 
breaker. When the hole in the maintenance closing handle assembly is 
aligned with the holes in the operating mechanism frame, the pin which 
is attached to the chain Is inserted, This pin holds the assembly In 
place and acts as a pivot point for the cam. 

After insertion of the maintenance closing handle assembly on the 
electrically-operated breaker, the actual maintenance closing operation 
is the same fo1· both the electrically-operated breaker and the manually­
operated breaker. Refer to Table 3 and Figure 5. 

TABLE 3 MAINTENANCE CLOSING 

CLOSING CONTACTS: I. Place blade of screwdriver between hood and 
spring release latch. Push down spring release 
latch and hold it in this position. 

2. Pull closing handle DOWN All THE WAY (approxi­
mately 120°) and SLOWLY return to normal vertical 
position. 

a) Contacts wi II close to arcing contact touch 
position. but breaker wl I I  not close completely. 

OPENING CONTACTS: I. Push in manual trip rod. 

CAUTION: THE ABOVE PR OCEDURE SHOULD BE USED FOR MAINTENANCE CLOSING ONLY. 

NOTE: Holding the spring release latch down prevents the stored-energy 
springs from propping in the charged position. Thus when the 
handle is slowly returned to the normal vertical position, the 
energy in the spdngs is slowly released against the closing 
handle assembly cam face. 

D. ADJUSTMENTS: During maintenance inspections, the following items should 
be checked to ensure that the original settings are maintained: 
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205422 

A. ALLIS-CHALMERS 

n n n It, 

MODEL A- 1 .  A-2 
DU;'\L STATIC 
TR I P  DEV I CE 

205421 

-

-
I 

110DE L AG, AG-I 
DUAL STAT I C  
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--- -------

A AlliS-CHALMERS 
-----··--·-···-----.. 

A ALLIS-CHALMERS 
.OSTON, MAtH�. • MADE IN U.C.A. 

SERIAL NUMBER 
L ____ . =:J 

MAX. RATEOAMPS[I� 
PICK-UP 

SETTINGS 
(AMPS) 

A["�Q_OJ eC��s] 
c[J�� o[]l1_5] 
E[lOQ:Q] 

ONE OR MORE U.S. PATENTS 3.177,407 

TYPICAL BREAKER 
HATING PLAT E 

The current transformers each have five continuous current ratings. 
For the LA-1600 circuit breaker there are five groups of transformers 
as shown in Table 4. 

! .. _TAB 
L=-� _ -- _ --- _____ ��R�EN�-��AN� ��-R���S- ______ -· _ --� _____ -- ---- .. __ 

I 
l TPJ,NS FORMER 
i GROUP NO. t··- ·-- ----- . . . .. . .  _-- ... . 

/\VAIL,LtBLE CONTit�UOUS. CURRENT RATINGS \ 
AND KNOB POSITIONS 1 J -�---- ------- · � · - · ·- ·- --·-· -· · -- ·- ----·- _____ ,.. ___ ,.. ____ � ___ .. ___ -- ···----

A 8 c 0 E I 
·�()() so��> 'Do '71J�> 8�> • 

I !  I 125 155 175 220 , 250/f 
111 200 250 300 350 . l�00-1 
v 300 375 4SP 525 I 60Q....: I 

: v, 5oo 62s ?so . s7s ,1oo� 1 ! VII .. 800 lOOO 1200 1400 :1600/, l 
t------------------- .. --------------- --·,- ·--- ·------ --·; 
1 The LA-600 and other 11LA" breakers have simi Jar. groups of current I lf transformers avai table with appropriate curtent r�tings. ' 

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

FIG. 7A 
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1. Trip Latch Engagement (Refer to Figure 2) 

Trip latch (216) should have an engagement of .062" plus or minus 
.01511 on trip shaft (215). Measurement is made with the latch 
resting on the shaft in the reset position. 

2. Main Contact Hake (Refer to Figure 6) 

I, Compression of contact fingers (617) should be between .09311 and 
I .125". This is the difference In the measurement from the breaker l base to the center of the finger contact surface when the breaker 

Is open and the measurement in the same place when the breaker is 
closed. This Is checked with a normal clos i ng operation - not 
maintenance closing. Adjustment is provided by positioning screws 
(610) after loosening nuts (614). Counterclockwise rotation of 
screws (610) increases compression. Care should be taken to re­
tighten nuts (b14) af ter adjustment. If it is desired to check 
contact pressure, a push-type spring scale can be used to compress 
contact fingers (617) with the breaker open. Contact pressure 
should be between 20 and 30 pounds. 

) . Arcing Contact Make (Refer to Figure 6) 

With movable arcing contact in any one phase touching the mating 
stationary contact when the breaker is closed by the maintenance 
closing method (see Table 3), the phase to phase variations should 
not exceed .062". Adjustment may be made by positioning screws 
(610) as in paragraph 2, but it is essential that the main contuct 
compression be maintained within the tolerance listed in paragraph 
2. Arcing contact pressure can be checked with the breaker contacts 
closed by pulling both contacts at the base of the arcing contact tip 
insert with a pull-type spring scale unt i I contacts part. The 
contact pressure should be betwe en 70 and 80 pounds. 

4. Electrically-Operated Breakers (Refer to Figures 2A' 3) 
a) Motor-Cut-Off Swi t ch and Spring-Position Switch 

These switches are mounted on a common bracket that Is set and roll­
pinned in position during production testing . If replacement is 
required, the bracket must be positioned so that when roll pins (236) 
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I n  gear (235) are at  the top pos it i on, they have moved plunger 
(233) against the roller of moto r cut-off switch (232) to shut 
of f the motor. As t he springs a re charged, a rm (231) mus t  
engage the r ol l er of spring-position switch (230). Pi l ot ho l es 
a re provided in the moun ting bracket for d rill i ng and ro l l ­
pinning the replacement assembly In the cor rect position. 

b) Gear Toggle Linkage - Refer tp Figure 2A 
On LA-1600 breakers, prov i s i ons are made f o r  adjusting the 
precise position where the gear toggle linkage disengages fr�n 
t he gear segmen t. This is se t dur i ng produc tion testing, but 
the following method may be used for readjustment. Tighten screw 
{242) and nut (243) to raise roller (244) slightly so tha t when 
the breaker is operated electrically, spr ing release latch (202) 
does not prop t he needle bea ring of c l osing cam (210) in the 
spring charged position. When this occurs, the breaker main 
movable contacts will close automatically. From this position 
of the screw, n u t  and ro 1 1  er, J oosen the screw to lower t he 
roller to the poin t where the sp ring· release latch wi 11 prop 
the c l os ing cam needle bearing in the spring charged pos ition . 
During t his adjustment sequence, breDker ope ration should be 
controlled by means of the toggle switch on the front of the 
breaker. 

E. CONTACT REPLACEMENT - Refer to Fi gu re 6. 
of main cur ren t carrying contacts and a rc i ng 
Init i al contact make and final contact break 
contacts. The main con tac ts are n o t  subject 
surfaces a re clad with an al l oy facing which 
wear and arc e r osion . 

The con t act s tructure cons i sts 
contacts ar ranged so that 
is by means of the arcing 
to arcing. The actual contact 
greatly reduces mechanical 

When inspect i on of the alloy facing I nd i cat es that the contacts should be 
replaced, i t should be noted t hat  hinge con t act fingers (620), main contac t 
fingers  (b l 7) and arcing contacts (619) are spring loaded. Therefore, 
extreme care must be exercised in removal and installation of any of the 
contacts. 

I .  Main Cont act F ingers 
With t he breaker contacts open and the sto red-energy springs dis­
charged, main contact fingers (617) may be removed by loosening screws 
{623) enough to rei ieve the compression on springs {622) as shown .in 
Oet&i I "A". The r e are two springs behind each fin ger  and it is 
important t hat  they be positi oned properly upon rei nstllllation. I f  
difficulty is experienced in cor rectly pos i tioning t hese springs, the 
u pper and lower primary disconnec ts (119 - Figure 1) may be removed 
from each phase and the breaker Inver ted to rest on the ends of 
connec tor s (624) and (628). 

After the contact fingers are replaced , connector (624) should be 
positioned in the cen ter of the slot in t he molded base to assure 
correct alignment of the primary  disconnect fingers. 

- 9 -
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FIG. 8 
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I n  gea r ( 2 3 5 )  a r e  a t  the top pos i t i on ,  they h a v e  moved pl unge r 
( 2 3 3 )  aga i ns t  t h e  r o l l e r  o f  mo to r c u t - o f f  sw i t c h  ( 2 3 2 )  to s h u t  
of f t h e  mo tor . As t h e  s p r i n g s  a r e c h a r ged , n rm ( 2 3 1 )  mus t 
e n g a ge t h e  r o l l e r  o f  s pr i ng-pos i t i on sw i t c h  (230) . P i  l o t ho l e s 
are p r ovided i n  t h e  moun ting bracke t f o r  d r i l l i n g a nd r o l ! ­
p i nn i ng t h e  r e p l a c eme n t a s s emb l y i n  t he c o r r e c t  pos i t i on .  

b) Gea r Togg l e  hi n kage - Re f e r  t o F i gu re  ZA 
On LA- 1 600 b r e ake r s , prov i s ions a re made f or a dj us t i n g t h e  
p re c i se pos i t i on wh e r e t h e  gea r t o g g l e  l i n ka ge d i s e nga g e s  f r om 
t h e  gea r segmen t .  Th i s  i s  s e t  d u r i ng p rod uc t i on t e s t i ng , b u t  
t he f o l l ow i n g me t hod m a y  b e  u s ed for  readj us tmen t .  T i g h t e n s c rew 
(242 ) a n d  n u t  (243) t o  ra i s e r o l l e r (244) s l i gh t l y  s o  t ha t when 
t h e  b r e a ke r  i s  ope r a t ed e l ec t r i ca l l y ,  s pr i r. g  r e l ea s e  l a tch (202)  
does n o t  p r o p  t h e need l e  b ea r i ng o f  c l os i ng cam {2 1 0) i n  t h e  
s p r i n g cha rged pos i t i on .  W h e n  t h i s  occ u r s , t h e  b r e a ke r  ma i n 
mov a b l e  con t a c t s  wi 1 1  c l os e  a u t oma t i c a l l y . Fr om t h i s  pos i t i on 
o

'
f t he s c r ew , n u t  and ro l l e r , l oos e n  t h e  s crew to l owe r t h e  

r o l l e r t o  t he p oin t whe re t h e  s p r i n g r e l ea s e  l a t c h  w i l l  prop 
t h e  c l os i n g c a m  need l e  b e a r i n g i n t h e  s p rin g  cha r g e d  pos i t i o n .  
D u r i ng t h i s  a d j u s t me n t  s e q u e n ce , b r e n ke r ope r a t i on s h o u l d  b e  
con t ro l l ed b y  means of t h e  tog g l e  sw i t ch o n  t h e  f r o n t  of t he 
b re a ke r . 

E .  CCN TACT_ ... BfE_lACEME Hl' - Re f e r  to F i g u re 6. 
of ma i n  c u r re n t  ca r r y i n g con t a c t s  and a r c i ng 
i n i t i al con t act ma ke a n d  f i na l  con t a c t  b r e a k  
con t ac t s . T h e  ma i n  c on t a c t s a re not  s ubj e c t  
s u r faces  a re c l a d w i t h  a n  a l l oy f ac i ng w h i c h 
wea r  a n d  a r c e r os i on .  

T h e  con t a c t  s t r uc t u r e  con s i s t s 
con tac ts a r ra n ged s o  t ha t  
i s  b y  mea ns o f  t h e  a r c i n g 
t o  a r c i ng .  T h e  ac t ua l con t ac t  
g r e a t l y reduces mech a n i ca l  

When i n s pe c t i on of  the alloy f a c i ng I nd i ca t es t h a t the con t a c t s  s ho u l d  be 
rep l aced , i t  s ho u l d  b e  n o t e d  t h a t h i n ge con t a c t  fingers (620), ma i n  con t ac t f i nge r s  (b l 7) a n d  a rc i ng contacts  (6 1 9) a re  s pring l oaded . T h e r e f o r e , 
ex t r eme ca r e  mus t b e  e xe r c i s e d  i n  r emov a l  and i n s t a l l a t i on o f  any o f  t h e  
con t a c t s . 

I .  Ma i n  Con ta c t  Fi nge r s  
W i t h t h e  b r e a ke r  con t a c t s  open and the s to r ed -en erg y  s p r i ngs d i s ­
cha r ged , ma i n  c o n t a c t  f i ngers {6 1 7) may be r emoved b y  l oos en i ng s c rews {62 3)  e nou g h to r e. l i ev e t h e  compress i on on s p r i n g s  (62 2) a s  s hown i n  
D�:� t & i i "A1 1 •  The r e  a r e two s p r i n g s  b e h i n d e a ch f i nge r a nd i t  i s  
i mpo r t a n t t h a t t h e y  b e  pos i t i oned p rope r l y u pon r e i ns t a l l a t i on .  I f  
d i f f i cu l ty i s  expe r i enced i n  co r rec t l y pos i t i on i ng t h e s e  s p r i n g s , t he 
uppt� r  and l owe r p r i ma r y  d i s conn ec t s ( 1 1 9 - F i gure I )  may  be r emoved 
f r om each ph a s e  and the b r e a ke r  I nve r t ed to r e s t on t he ends  of  
connec tors  (624) a n d  (628) . 

Af t e r  t he con ta c t  f i ngers  a r e  rep l a ced , connector (624) s hou l d  be 
pos i t i oned in t he ce n t e r of the s l ot i n  t h e  mo l d ed ba s e  to a s s u r e  
cor r ec t a l i gnmen t o f  the p r i ma ry d i s connect f i ng e r s . 

-:- 9 -

\ 

c 

c 

c 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



I . I i I 

' .  

2 .  S t a t i ona ry A r c i ng C on t �  
The s ta t i onary arc i ng con t a c t  i s  a pa r t  of connec tor (624) and may 
be re p l aced by proceed i ng as a bove . I n  this case , s crews (62 3)  mus t 
be removed . However , t o  provide a c l ea rance f or remova l of  connector  
(624) , f i rs t  i ns er t  a . 1 87"  d i ame ter rod at  l ea s t 3"  l ong through the 
open i ng i n  s u ppor t ( 62 1 } as s h own I n  D e ta i l 1 18 1 1 •  This wi I I ho l d  
h inge con tact  f i n gers (620) i n  pos i t i on to pe rmi t remova l o f  p i n  (60 5) . 
I t  may be necess ary to compre s s  con t a c t s  {620) oppos i te arc i ng con tac t s  
{6 19) i n  o r der t o  i ns e r t  t h e  rod . (As an a i d in ho l d i ng s pa ce r s  (604) 
a nd (606) i n  t he i r  correc t  pos i t i on s , w i thdrawa l of p i n  (605) ca n be 
f o l l owed by the i ns ert i on of a shor t e r  p i  l o t p i n to perm i t r emov a l  o f  
t h e  comp l e te mova b l e  con t a c t  a s s emb l y  as  a grou p fr�n s u ppo r t  (62 1 ) . 
The p i n  a t  the e nd o f  c l ev i s  (602) s hou l d  t h e n  be removed s o  t h u t t h e  
comp l e te movab l e  con t a c t  a s s emb l y  can be pos i t i oned or r emov e d  t o  
prov i de c l earance f or remova l o f  connec tor (624) . 

3. Hinge Con ta c t  Fingers 
H i n ge con tac t f i ngers (620) may be removed as f o l l ows :  Remove top  
screws (626) from s u ppor t ( 62 1 )  and re p l ace t hem wit h  two . 250-20  
s crews a t  l ea s t 1 . 5 1 1  l ong.  Remove l ower s crews (626) and  t hen 
gra d ua l l y back o f f  the 1 . 5"  s crews a s  s hown i n  Oetai  I 1 181 1 ,  to re i ieve 
t he l oad i n g from s pr i ngs (627) . The h i nge con tact  f i n gers ca n now be 
removed . Be cer t a i n  t o  rep l ace the 1 . 51 1  l ong s c rews w i th the or i g i na l  
screws a f ter rep l a cemen t of  the  con t a c t  f i n gers . 

4. Mov i ng Arc i ng a n d  Ma i n  Con t a c t  
E i ther mov i ng arc i ng con tac t (619) o r  ma i n  con tact  (6 1 3 ) or both , may 
be removed and rep l a ced as fo l l ows :  Fo l l ow the s teps ou t l i ned i n  
paragraph 3 or i f  h i nge con t a c t  f in gers are n o t  t o  be rep l aced , om i t 
t hes e s teps and refer to paragraph 2.  D i sregard the reference t o  the 
remova l of s crews (62 3 )  and the remova l of con ne�tor  (624) i n  para ­
g raph 2 .  Then remove the comp l e te mova b l e  con tact  a s s emb l y  a s  
o u  I i ned . 

Because arcin g con tac t s  (6 1 9) are heav l l y  s pring l oaded , i t  i s  
s ugges ted tha t a n  arbor pre s s  or t he eq uiva l en t  be used to d i s a s s emb l e  
or assemb l e  the mova b l e  con tac t s . Para l l e l  b l ocks of wood s hou l d  be  
used  t o  pos i t i on and ho l d  c l ev i s  (602 ) f ! rm l y  wh i l e remov i ng screws 
(610)  f rom p i n ( 6 1 5) . To m i nimize adj u s tmen t  u pon rea � s emb l y ,  the  
pos i t ion of the two s crews (6 1 0 ) re l a t i ve to p i n  (6 1 5) shou l d  be noted . 
The l oca t i on of s pacers (604) , (606) and (625) s hou l d  a l so be noted . 
Then the two e l as t i c  s t op n u t s  (6 1 4) s h ou l d  be l oosened and  s c rews 
(6 1 0 ) backed o f f fa r enough t o  remove t h em  f rom p i n (6 1 5 ) . 

CAUT I ON :  EXTREME CARE SHO�LD BE T AKEN TO HOLD T H E  AS S £ Hg ly f l R�LY 
TO RE7A I N  S P R I NG GU I D E  (6 1 1 ) A ND S P R i NGS (603 )  Uf'ON 
REMOVA L OF THE S C REWS . 

The mov i ng arc i ng con t ac ts or the  mai n con t a c t s  may now be rep l a ced . 
The revers e p roced ure i s  f o l l owed for  re i ns t a l l a t i on .  Be cer ta i n  t h a t  
bot h  s pr i ngs  (603) are p l aced i n  t he c l ev i s  beh i nd s pr i ng gw i d e (6 1 1 ) . 
Care s hou l d  be ta ken t o  r e p l ace s pace r s  (604} " (606) a n �  (625} correc t l y .  
Check a l i gnmen t and adj us tmen t of con t a c t s  � pon rea s s emb l y .  
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S E CT I ON I V ,  S TAT I C  OV ERC URRENT TR I P  DEV I CE 

A .  I NTRODUCT I ON T h e  A l l i s -Cha l me r s  S ta t i c  Ove r c u r r e n t  T r i p  Dev i ces e re 
��n p l e t e l y  s t a t i c ;  t h a t  i s  t h e r e  a re n o  mov i ng p a r t s o r  con t a c t s . The 
c i r c u i ts of the dev i ce a re des i gned f o r  l i gh t  l oa d i ng of c omponen t s a n d  a re 
t em pe ra t u re compen s a ted f o r  a c c u r a cy a nd s t a b i l i t y o f  ca l i b ra t i on ove r  w i de 
t empe r a t u re r a n ge s  f o r  i nd ef i n i t e pe r i. od s  of t i me .  The s ta t i c  ove r cu r re n t  
t r i p  dev i ce s , wh i ch rep l ace t he e l e� t ro -mech a n i ca l  s e r i es ove r cu r r e n t  t r i p  
de v i ces , pe r f o rm t h e  s ame f u nc t i on w i t h  a h i ghe r deg ree o f  a c c u r a c y  an d  
ve rs a t i l i ty .  I n  common w i t h  s e r i es ove r c u r r e n t t r i p  dev i ces , a l l e n e rgy 
f o r  ope ra t i on i s  ob t a i n ed f rom ov e r l oa d  o r  f a u l t  c u r ren t .  N o  b a t t e r i e s o r  
o t h� r ex te r n a l power s o u rces a r e  requ i red . 

The comp l e t e  s t a t i c  ove rcu r re n t  t r i p  s y s t em cons i s t s  o f  t h r e e  cu r re n t  t ra n s ­
f o rme r s , one pe r phas e ,  moun ted on t h e  c i r c u i t  b reake r p r i ma ry connec t o r s , 
a re l ea s e m a g ne t , a n d  the s t a t i c  ove r c u r re n t  t r i p  dev i ce .  T h i s  s y s t em 
ope ra tes t o  t r i p t h e  c i r cu i t b reake r when a s ys t em o ve r l oa d  cond i t i on exceeds 
a p re- s e l ec t ed va l ue of c u r r en t . T r i pp i ng w i l l  occ u r  a f t e r  a p r e d e t e r m i n e d  
t i me de l ay o r  i ns t a n t a neous l y  depend i ng u p o n  t h e  adj us tmen t s e l ec ted a n d  t he 
magn i t u d e  of t he ove r l oad . 

The s t a t i c  t r i p d e v i ce con t a i ns t h re e  cu r re n t  t ra n s f o rme r s  wh i ch p rov i d e a 
� ma l l l ow  v o l t a ge s econda ry c u r ren t p ropo r t i on a l t o  t h e  c i r c u i t b r e a ke r  
pr i ma ry c u r ren t . T h e  s econd a ry of e a c h  t ra n s fo rm e r  i s  conne c t e d  i n  s e r i es 

w i t h a powe r s u pp l y  t rans f o rm e r  a n d  a n  a ux i l i a ry t ra n s f o rme r .  Th e o u t p u t  
o f  t he powe r s u p p l y  t ra n s f o rme r s  i s  rec t i f i ed t o  p rov i de D . C .  ene r g y  t o  t h e  
r e l ea s e  magne t t r i p co i I a n d  a l s o a r e g u l a t e d  D . C .  powe r s upp l y  t o  ope ra t e  
t ra n s i s t o r  c i r c u i t s . P o t en t i ome t e r s  o r  rheos t a t s  con nec t e d  i n  pa r a l l e l  w i t h  
t h e  a ux i l i a ry t ra ns f o rm e r s  p rov i d e a n  A . C .  s i gn a l vo l t a g e  p r opo r t i ona l t o  
t he p r i ma ry c u r re n t . Th i s  a c t s  a s  t h e  i n t e l l i g e n ce I np u t fo r t he d e v ice � 
a n d  t h e  m a gn i t u de o f  t h i s  A. C .  v o l t a ge d e t e rm i nes whe t he r  o r  n o t  t h e  b r ea ke r  
w i  1 1  t r i p a n d  t he t i me d e l a y b e f o r e  t r i pp i ng .  T h e  re l a t i on be tween t h i s  A . C .  
s i gna l vo l t a ge a n d  t h e  p r i ma ry c u r r e n t can b e  va r i ed b y  adj u s t i n g t he 
po t e n t i ome t e r s  t o  s e t t he m i n i mum p r i ma ry c u r re n t a t  wh i ch t r i pp i n g w i  I I 
occu r .  Th i s  i s  t h e  p i c k -up adj us tmen t .  

A t ra n s i s to r  t r i g g e r  c i r cu i t  preven t s  ope r a t i on o f  t h e  t i m i n g c i r cu i t  un l es s  
t he s i gn a l exceed s 95% o f  p i c k - u p  v a l u e .  I f  t h e  t r i g g e r  h a s  o pe ra t e d , a 
capac i t o r  w i l l  c h a r g e  g r a d ua l l y  t o  a vo l t a g e  wh i c h c a u s e s  t h e  s ta t i c  s w i t c h  
t o  ope r a t e .  e n e rg i ze·  t h e  t r i p  co l I ,  a n d  t r i p  t h e  b r e a ke r .  I f  a t  a n y  t i me 
b e f o r e  t h e  s t a t i c  s w i t c h  a c t ua l l y  ope r a t e s , t h e  p r i ma ry c u r r e n t d ec r e a s es  t o  
95% o r  l e s s  of t h e  s e t  p i c k - u p , t h e t r i gge r w i  I I  t u rn of f a n d  res e t  w i  I I  t a ke 
p l ace . 

S ome m i n o r  v a r i a t i on s  I n  p i c k - u p  a n d  t i me de l ay may b e  expec t e d  w i t h t empe ra t u r e  
f l u c t ua t i o n s  f r�n a n  amb i en t  o f  -40°C . t o  a n  amb i en t  o f  5 5°C .  

A ty p i ca l  b re a ke r r a t i n g p l a t e  i s  s hown i n  F i g u r e  7A . The max i mum r a ted 
ampe r e s  i s  d e t e rm i ned by t he c u r re n t t ra n s f o rm e r s  mou n t ed on the c i r c u i t 
b re a ke r p r i ma r y  c on ne c t o r s . Th e max i mum c u r ren t a va i l a b l e  I s  l i m i t e d  b y  t h e  
c i r cu i t b rea ke r f rame s i ze .  S i nc e  the s t a t i c  ove r c u r re n t t r i p  dev i c e compor)f>" ts 
a r e  ca l i b ra t e d  i n  te rms of t ra n s f o rme r s ec o n d a r y  c u r r en t , t he s ame d ev i ce c � 
u s e d  w i t h  a n y  of t h e  g r o ups of c u r r en t t r a n s f o rme r s  a va i l a b l e .  
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B .  f f 5 [ P ! PT I D N 0 �  S T! T ! C  T R I P  DE V I C E S  
171•) � � · $  o f  s t a t i c  t r i p  J e v i c e s . A l l d r e  s i m : l u r  i n  mll ny  res pt• cts a r, d  J i i f e r  
on l y i n  the k i nd o f  end use funct i on that t hey prov i d e .  A l l us e t h e  s ame 
curren t t ransformer i n p u t s  a n d  prov i de output s i gnals to the magnet i c  la t ch 
re l e3se  as prev i o us l y des c r i bed . 

D ua l  Hode l A I  F-;;;:-n i shed w i t h  one non -adj ustab l e c u r r en t - t i me curve . The curve may be 
e i t h e r  for t he m i n i mum , the i ntermedia te , or the max i mum c urve as s hown I n  
f i g u � e  7 E . T ime de l a y u p  to fifteen · t imes p i ck-up i s  s t anda r d , as i s  
i ns tan t uncous tr i pp i n g between f i ve a nd f i fteen t i mes p i c k - up b y  adj us tment. 
I t  mon i tors the c u r r e n t  i n  each of the t h ree pha ses . 

Dua l �ode l AG 
�amc as the Model A I  except tha t  the c i rc u i t  i s  arranged to mon i tor cu r r en t 
i n  t wo phases a nd c u r ren t i n  the neutral of the primary cur r ent trans formers . 
Th i s  dev i ce i s  th us a b l e  t o  p rov i de n o rma l ove r l oa d  a n d  shor t c i rc u i t 
prot e c t i on .  and a l so t o  de t ec t  g round fault curren ts as l ow  a s  2 0% of the 
cu r ren t req u i r ed to opera t e  the phase c i rcu i t s . 

Se l ec t i ve Hode l 0 
Th i s  stat i c overcurren t tr i p  dev i ce I s  furn i shed w i th three l ong t i me delay 
c u r v e s  a n d  three short t i me d e l ay curves .  any comb i n a t i ons  of wh i ch may be 
s e l ected b y  s ett i n gs on the f ron t p l a te of the dev i ce .  Select i v i ty be twee n 

coo rd i n a ted c i r cu i t b r eake rs can be ma i nta i ned throughout t he f u l l i n t e r ­
r u p t i ng ran ge of the c i rcui t breakers . The Mode l 0 dev i ce mon i tors the 
c u r r e n t s  i n  each of the three pha s es .  The a r rangeme n t o f  the c urren t - t i me 
cu r·o�es  i s  s h own i n  F i gure 70 . 

Se l ec t i ve Hode l DG 
S ame as t h e  Hod e l  0 except tha t the c i rcu i t  i s  a r ranged to mon i tor curren t 
i n  two p h a s e s  a n d  cur r e nt i n  the neutral of the p r i ma ry cu r ren t trans forme rs . 
Th i s  dev i ce i s  th us a b l e  to prov i de normaJ overload an d  s ho r t c i rcu i t 
pro t ec t i on , a nd also  to detect ground fault c u r re n t s  a s  l ow as 20% o f  the 
current requ i red to ope ra t e  the phase c i rcu i ts .  

Throughout t h e  t ex t  any reference to stati c t r i p  dev i ce -

I • 

A- I i s  a I s o  appl i cab l e to A-2 
AG j s a I s o  a pp I i c a b  I e to AG- 1 
0 l s a I s o  app l i c a b l e to 0 - 1 

.�CT I ON OF S ETT � 
The s ta t i c  overcur rcnt tr i p  dev i ces have a number of knobs and s w i t ches 
wM i ct• can be a rranged to select the s pec i f i c  condit i ons that w i  I I caus e 
t h e  c i rcu i t b reake r t o  open . The s elect i on of s ett i ng s i s  u s ua l l y  made 
when the c i rcu i t  breaker i s  placed i n  s e rv i ce ,  and w i l l  n o t  requ i re l a ter 
chan ges unless l oad  cond i t i on or other pr i mary c i rcu i t changes are made . 
The f o l l ow i n g pa rag ra phs des c r i be the var i ous s e l ec t i ons tha t may be mad e . 
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CAUT i ON :  ALL S E LECT I ON KNOBS ARE EQU I PPED W i lli S HAFT LOC KS TO 
E NS URE P E RMANENC E  OF S ETT I NGS . TURN I NG A KNOB ON A 
LOC KE [)  S HAFT W I LL CAU S E  LOS S OF CA L l  BRAT I ON . THE 
S E CT I ON ON MA I NT E NAN CE D E S C R I B E S  H OW TO REST ORE 
CAL I BRAT I ON I F  TH I S  SH OU LD HAPPEN . 

f i ck-Up S e l ec tJ.sm 
The t h ree knobs a r ra nged ve r t i ca l l y on the r i gh t hand s i de of t he 
s ta t i c  t r i p dev i ce (F i g u re 7) a re f o r  s e l e c t i on of the c u r re n t  a t  
wh i ch a t i me de l a y t r i pp i ng ope ra t i on w i l l  s ta r t .  Th i s  Is t h e  
p l c k• u p c u r ren t .  One knob i s  prov i ded f o r  each phas e (exce p t  
Mode l s  AG ,  D G , whe r e  t he m i dd l e  knob I s  us ed t o  s e l ec t  g r ound 
c u r re n t p i c k - u p) . 

The p i ck- u p  s e l ec t i on d i a l s  a re ma r ked w i t h  t h e  l e t te rs "A" th rough 
"£" .  The p i ck-up c u r re n t  d e f i ned by eac h l e t te r  I s  l i s te d  on t he 
c i rcu i t  b re a ke r  ra t i n g p l a te ( F i g u re 7A) . Th i s  I s  t h e  m i n i mum 
p r i ma ry c i rcu i t  c u r re n t wh i ch w i  I I  c a u s e  the c i rc u i t b reaker to 
open . 

EXAMP L E : A c i rcu i t  b rea ke r  has a ra t i n g  p l a te as s hown I n  
F i g u re ]A . The p i c k- up s e t t i n gs a re a t  po i n t "A" .  
T h e re fo re , t h e  c i rcu i t  w i l l  c a r ry u p  t o  500 Amps 
w i thout t r i pp i n g the c i rc u i t  b r eake r .  Above 500 
Amps a t r i p  ope ra t i on w i l l  oc cu r .  

The p i c k-up s e l ec t i on I s  con t i nuous a n d  may b e  s e t  be tween ma r ks If 
de s i re d . Us ua l p r a c t i ce I s  to s e t  a l l p i c k-u p knobs a t  t h e  s ame · 
ma r k ,  b u t  t h i s  i s  not neces s a ry a n d  d i f f e r e n t  ph a s e s  can have 
d i f f e re n t p i c k- up s e t t i ngs . 

The ra t i n g of t h e  c i rc u i t  b rea ke r  depe n d s s o l e l y  on t h e  p r i ma ry 
c u r ren t t ra n s f o rme r s  s e l ec ted f o r  t h e  app l i ca t i on ,  and i s  l i m i ted 
on l y  by t h e  c i rcu i t  b reake r f rame s i ze .  The r a t i ng of a c i rcu i t 
b re a ke r  m a y  be changed i f  des i red me r e l y  by r e p l a c i n g  t h e  cu r re n t 
t ra n s fo rme rs and t h e  b reake r  ra t i ng p l a t e , N o th i n g ch an ged on the 
s ta t i c  t r i p  dev i ce o r  o th e r  b rea ke r componen t s . F i g u r e  7A s hows 
b r·eaker r a t i n gs ava i l a b l e  w i th  va r i ous c u r re n t t rans f o rme r s . 

The b rea ke r rep r e s e n t e d  by the ra t i n g p l a t e  I n  F i g u re 7A 
I s  change d  to have 1 600 max i mum ra ted Amps ( t h us A .. Boo , 
B • 1 00 0 , C • 1 200 , D • 1 400 , E � 1 600) . The p i c k-u p 
s e t t i ngs are s t i l l  on "A" .  The c i r cu i t  w i l l  now ca r ry u p  
to Boo Amps and w i l l  t r i p on a n y th i ng a bove Boo Am p s  I n  
the p r i ma ry c i rcu i t .  
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1 106. MARKING S T R I P  
1 1 0 7. BRAC K E T  

1 108. BRACK£ T 
1 109. T ERMINAL SC R E W  

1 1 1 0. T ERMINAL TAB 
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The e l ec t r i ca l  B t tachme n t s  a re w i red t o  the term i na l s  of a s e c onda r y  d i s connec t 
a s s emb l y  wh i ch I s  mou n ted on the l e f t  s i d e of the b r�eke r .  Two b l ocks of t en 
term i na l s each can be moun ted on the brenke r .  The s econda ry d i s connec t as s emb l y 
i s  a cc es si b l e f rom the f ron t of the b r eake r a nd a l i gns w i t h  a s t a t i ona ry un i t  
i n  t he c ub i c l e .  The s ta t i onary con t a c t  s t r i p s s hou l d be l ub r i c a t e d  wit h  e 
l i gh t  f i l m of 1 1AE RO LUBR I PLATE11 wh i ch i s  f u rn i shed wf th  tho swi tchgea r .  
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.�U.!J..Q,tl_: A LL S E LE CT I ON KNOBS ARE EQU I PP E D  W I TH S HAFT LOC KS TO 
E NS URC: P E RMAN E N C E  OF S ETT I NG S . TURN I NG A KNO B O N  A 
LOC KE D  S HA FT �/ I L L CAU S E  LOS S OF CA L l  BRAT I ON . T H E  
S E CT I ON ON MA I NTENANCE DES C R I B E S  H OW T O  REST ORE 
CALIBRAT I ON I F  TH I S  S H O U L D  H A P P E N . 

flc k -Up S e 1 e c. tJ.2.Q. 
T h e  t h ree knobs a r r a n ged v e r t i c a l l y  on t h e  r i gh t hand s i de of t h e  
s ta t i c t r i p dev i c e (F i g u re 7) a re f o r  s e l e c t i on o f  t h e  c u r r en t a t  
wh i ch � t i me de l a y t r i pp i n g ope ra t i on w l  1 I s t a r t .  Th i s  I s  the 
p l c k • u p  c u r ren t . O n e  knob I s  p r ov i ded f o r  each pha s e  (exce p t  
Mode l s  AG , DG , w h e r e  the m i d d l e  knob i s  u s ed t o  s e l ec t  g r ound 
c u r ren t p i ck-up) . 

The p i c k - u p  s e l ec: t i on d i a l s a re m.3 r ked w i t h  the  l e t t e r s "A" th rough 
1 1£ " . The p i ck-up c.: u r rent  def i ned by each l e t t e r  Is l i s ted on the 
c i r c u i t b re a ke r  ra t i n g  p l a te ( F i gure  7A) . Th i s  i s  the m i n i mum 
p r i ma r y c i r c u i t  c u r ren t  wh i ch w i l l ca u s e  t h e  c i r c u i t  b re a ke r t o  
open . 

gAMP LE : A c i rc u i t b rea ke r  has a ra t i ng p l a te as s hown I n  
F i g u r e  7A . The p i c k-u p s e t t i n g s  a re a t  po i n t "A" . 
The refo re , the c l rcu i t  w i l l  c a r ry u p  to 500 Amps 
w i t hout t r i pp i n g the c i r c u i t b r eake r . Above 500 
Amps a t r i p ope r a t i on w i l l occu r .  

Th e p i ck- u p  s e l ec t i on i s  con t i nuous a n d  may be s e t  be tween ma r ks I f  
des i red . Us ua l p r a c t i ce i s  t o s e t  a l l p i c k- u p  knobs a t  t h e  s ame · 
ma r k ,  b u t  t h i s i s  no t n e ces s a ry a nd d i f f e r e n t ph a s es can h ave 
d i f f e ren t p i c k - u p  s e t t i ngs . 

The ra t i n g of the  c i rc u i t b r ea ke r  d e pe n d s  s o l e l y  on t h e  p r i ma ry 
c u r r en t t r a n s f o rme rs s e l e c t ed f o r  t h e  a pp l i ca t i on ,  a n d  i s  l i m i t ed 
on l y  by the c i r c u i t b reake r f rame s i ze .  The ra t i n g of a c i rcu i t  
b re a ke r  may b e  c h a n g e d  i f  d es i r ed me re l y  b y  r e p l a c i n g t h e  c u r r en t 
t rans f o rme rs an d t h e  b r e a ke r r a t i n g p l a t e . N o t h i n g c h a n g e d  on the 
� ta t i c  t r i p  dev i ce o r  o t he r b re a ke r c ompone n t s . F i g u re 7A s hows 
b r e a ke r  r a t i n gs ava i L3 b l e  w i t h  va r i ou s  c u r r en t t ra n s f o nre 1· s . 

The b rea ke r r e p r e s e n t e d  by t h e  ra t i ng p l a t e  I n  F i g u r e  7A 
i s  cha n g e d  to have 1 60 0  max i mum r a t e d  Amps ( t h u s  A u  Boo . 
B u 1 00 0 ,  C a 1 200 , D • 1 400 , E � 1 600) . The p i c k- u p  
s e t t i ngs a r e s t i l l  on 1 1A 1 1 •  The c i r cu i t w i l l  now ca r ry u p  
to Boo Amps and w i  I I t r i p  o n  a n y th i ng a bove Boo Am p s  I n  
the p r i ma ry c i r c u i t .  
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j , FIG. 12 l � 
AUXI L IARY SWJTCH 

71-2 4CH5'P HO I ; I 
i.' 

j 
� ! 

, · , ''·· I' 1 
: The a�l l l.ary •wi tch Is of th• rotary type and f""' I OM  oy cf l reet eonneet l on 

to the bre4ker mechani sm. The contacts e re factorr · set for "a" (open when 
· breaker I s  �pon) . and "b1 1  (c l os ed when breake r I s  opqn) pos i t i on , bu t each rotor 

. ·� . ... . .  ( 1 2Ql+) may bo adj us ted i nd i v i dua l l y  I n  s t eps of 301: 4egrees . Th i s adj us tmen t 
; . .  ; , · · i s made by remov i ng cover ( 1 202) and l i f t l n9 the e(t , l re rotor as semb l y  ou t  of 

� ,  "': '· · '  'case (1 20.1 ) after d i s connec t i ng a rm ( 1 205) from th� 1 l l nkage . Refer tG Deta i l " C". 
,1 i ; ' Cot·te r  p in ( 1 208) and bear i ng ( 1 206) a re removed t� ! pe rm i t remova l of rotors 

· · 
.. . . . 0204L f rom s ha f t  ( 1 207) . To chan9e rotors ( 1 204) ! ! f:rom "a1 1  to ' 'b" pos i t i on , 

the rotor shou l d  be rota ted 6o0 i n  the c l oc kw i 5 o  d� fl'ec t i on af ter remova l end 
rep l aced on t he s ha f t  I n  th i s  new pos l t l on .  l: : ,, , ·1': ! 
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1 3 01 . BRACK E T  
1 302 .  S TOP 
1303. S P R I N G  
1304. SO L E N OID 

FIG. I 3 
TYPICAL SHU N T  T R I P  

71-240- 586-40 1  

! 
Each e l ectd ca 1 1 y-operatcd breaker I s  equ i pped wi th a s�unt t r f p  at tachment  
for t r i pp i ng f rom a remote l ocat i on .  S i nce the s hunt t �l p co l 1 I s  des i gned 
for a momen t a ry duty cyc l e ,  an 11a11 aux l l l  a ry contact swl ltch I s  us ed to 
i n te rrupt i t s c i r c u i t i mmed i a t e l y  af t e r  the b reake r  l s  t:r l pped •  Energ l za t i on 
of the co i  1 causes the a rma t u re t o  p i ck up and rota t e  thie t r i p  a rm counter­
c l ockw i s e  to t r i p  the breake r .  Ex tens i on s p r i ng ( 1303) !returns the a rmature 
to I t s norma l pos i t i on . www . 
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G round P i ck-Up S e l ec t i on 
Mode l s  AG , OG . The m i dd l e  knob on the r i gh t  hand s i de of t he Mode l s  AG , 
OG , ' i s used to s e l ec t  the s en s i t i v i ty of  g round c u r rent  det ec t i on .  I t 
i s  ca l i b ra ted as  a pe rcen tage o f  the M I N I MUM ava i l ab l e  p i ck-up  c u r ren t 
s hown on the b reake r  ra t i ng p l a te ( F i g u re 7A) . I t  does n o t  ha ve any 
re l a t i ons h i p  t o  t he p i ck-up  current  s e l e c t e d  for  the  phas e  s e t t i ngs . 
Ca l i b ra t i ons  a re marked a t  20 , 40 , 60 , 80% b u t  a dj us tmen t i s  con t i n uous . 

EXAMP LE : 

E XAMP LE : 

1 .  A c i rcu i t  b rea ke r has  a ra t i n g  p l a te pe r F i g u r e  ]A . 
The p i c k- u p  s e t t i n gs a re on "C1 1  t o  se l ec t  750 Amps 
p i ck-u p .  The ground p i ck-up I s  s e t  at 40% .  

The g r 0u n d  c u r rent  tha t w i l l  ca u s e  t r i pp i n g i s  
the r e f o re no t J ess  than 40% of 500 Amps , or 200 Amps . 

z .  Same cond i t i ons excep t  p i ck-up se t t i n gs a re on 1 1E 1 1  to  
s e l e c t  1 000 Amps p i c k- u p . 

The g r•.)t.'nd cu r ren t p i c k-up i s  s t i  1 1  200 Amps , based 
on the m i n i mum ava i l ab l e  p i c k-up of 500 Amps . 

G round c u r ren t p i c k-up  i s  t rea ted i n  the s ame manne r as phase  c u r rent  
p i ck-up when us i ng t he c u r ren t - t i me cu rve , and  t h e  s ame cu rve (F i g u res 
70 and 7 E )  i s  us ed for  def i n i ng t i me dea l y . 

3 .  B rea ke r r a t i ng per F i gure  7A . Phase p i c k-up s e t t i ng 
"E" ( 1 000 Amps ) .  G round p i ck-up s e t t i ng 40% (200 Amps ) . 
An ac t ua l g round c u r rent  of  800 Amps i s  f l ow i n g .  

800 A'llps g r ound cur rent  i s  four  t i mes  (4X) p i ck-up and 
wi  I I  caus e a t r i p ope ra t i on i n  four end one-ha l f  s econds 
(on the m i n i mum t i me band) as s hown on the c u r ren t - t i me 
cu rve 'F i gu re ·. 7E.) . However ,  th i s g round c u r ren t i s  much 
l es s  th�n the phase p i ck-up  s e t t i ng ,  and wou l d  not be 
recogn i zed on t he pha s e  p i c k-ups . 

The l owe r  l i m i t of g round f a u l t re cogn i t i on on the Mode l s  AG , O G , s t a t i c  
t r i p  dev i ces i s  80 Amps g round current . P r i ma ry c u r rent  t rans f orme rs 
that prov i de a M I N I MUM CONT I NUOUS CURRENT S ET T I NG OF L E S S  THAN 400 AMPS 
shou l d  not be used f o r  9 ro�nd f au l t  detect i on .  

,l_ns t <�n tnneous T r i p  S e l e c t i on 
Mode l s  A I  and AG . The knob on the l owe r l ef t  s e l ec t s  a c u r ren t va l ue 
a bove wh i ch t r i pp i ng ta kes 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  ma rked i n  mu l t i p l es of p i ck-up a nd a l l ows s e l ec t i on 
be tween f i ve t i mes (SX) and f i f teen t i mes ( 1 5X) p i ck-up .  I t  i s  thus  
dependent on the s e t t i ngs s e l ec ted f o r  phase p i ck-up (as  we l I a s  g round 
p i ck- u p  on the Mode l AG) . The c u r ren t - t i me curve (F i gu re 7 E )  shows how 
the t i me de l ay wi 1 1  f o i  I OYI t he a p p rop r i a te t i me band c u r v e  un t i l  the 
i ns t a n taneous s e t t i n g i s  r e ached , then wl I I  go �o the i ns tantaneous va l ue 
for a l l  cur rents above tha t s e t t i n g .  
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EXAMP LE : 

B rea ke r ra t i n g a s  pe r  F i g u r e  7A . Phase p i ck-up s et t i n g 
1 1E1 1  ( 1 000 Amps ) . I ns ta n ta neous s e t t i ng l OX ( 1 0 , 000 Am ps ) . 

C u r ren t s  a bove 1 0 , 000 Amps w i l l  cause I ns tan taneous 
t r i pp i n g to occu r ; c u r re n t s  be l ow  1 0 , 00 0  Amps w i l l  f o l l ow  
t h e  approp r i a t e  t i me delay c u rve . 

B reake r rat i n g as pe r F i g u re 7A . Phase p i ck-up s e t t i n g 
"E" ( 1 000 Amps ) . G roun d p i c k-up s e t t i ng 40� (200 Amps ) . 
I ns t a n ta neous s et t i n g l OX .  

I n  t h i s  examp l e  us i n g a Hode l  AG , the br eake r w f l l tr i p 
w i t h o u t  t i me de l ay I f  t h e  pha s e  c u r rent exceeds 1 0 , 000 
Amps , or i f  t he g round cu r re n t  exceeds 2000 Amps . 

T i me Band Se l ec.!.l.2.u 
T h e  t i me bands on t h e  Hode l A I  and AG a re s e t  d u r i ng manu f ac t u re and 
ca n not b e  chan ged . T h e  l e gen d on t h e  u pper lef t corner o f  th e s t a t i c  
t r i p dev i ce i nd i ca tes wh e t h e r the pa r t i cu l a r d ev i ce i s  s e t  .fo r H I N I MUH , 
I NT E �tE O I AT E , o r  MAX I MUM T I ME BAND , cor res pond i ng to t he cu rves on 
F i g u re ]f. . 

The Mode l s  0 ,  DG , a re a r ranged s o  t h at any of t h e  time bands may b e  
s e l � c t ed a s  des i r ed . A l s o ,  t h e r e  a re two g roups of t i me bands 
p rov i de d ; one f or l on g  t i me delay and one for s ho r t  t i me de l ay ,  
cor respon d i n g to the curves on F i g u r e 7 0 .  

The k n ob a t  t h e  midd l e  o f  t h e  l e f t  s i de on t h e  Mode l s  0 ,  O G  f r ont 
p l a t e i s  a three- pos i t i on sw i tch ma r ked to i nd i ca te LONG T I ME BANO 
S ETT I NG .  T he t h ree pos i t i on s  p rov i d e f o r  s elec t i on of a M I N I MUM , 
I NTE RHEO I ATE , o r  MAX I MUM T I ME BAND , a s  s h own i n  F i g u r e  7 .  

The knob a t  the uppe r m i ddle of t h e  Mode l s  0 ,  DG f ront p l a te p r ov i de s  
f o r  s e le c t i on of e i the r a M I N I MUM . I NTERM E D I ATE , o r  A MAX I MUM S HORT 
T I ME BAND s etting . 

T h e  two g roups of t i me bands a re I nde penden t of each oth e r . Any l on g  
t i me b a n d  c a n  be s e l ec ted t o  wo r k  with a n y  s ho r t  t i me band . 

T r an s fe r  to Shor t T i me S e l ec t i on 
Mode l s  D ,  DG . The knob at the l ower m i dd l e of the Mode l s  D ,  OG f ron t 
p l a te s ele c ts t he va l ue of p r i ma r y  c u r ren t a bove wh i ch t he t i me d e l a y 
w i  1 1  fo l l ow  the selected short t i me ban d . I t  I s  ca l l b ra t ed i n  
mu l t i p l es of t he s e l e c t ed pha s e  p i c k - u p  curren t .  Ma r k i n g s  a re 
p rov ided a t 5 ,  1 0 ,  1 5 and 20 t i mes p i c k -u p .  The p r i ma ry curre n t  va l ue 
of t h i s  a dj us tme n t depends on t he pha s e  p i c k-up s e t t i ng t h a t  has b e en 
s e l ec t ed . 
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A AWS - CHALM ERS 

"10. LATC H I NG ARt.•S 

151 1 .  RESET RE LAY 

1512. RELAY CONTACTS 

1513. TERIII INAL LUGS 

1514. BELL ALARM RE LAY 

1515. SPAC ER NUTS (USED ON Llrt600 0NLY) 
1516. BRACKET 
1517. SH IELD 

1518. HEX. HEAD SCREW 

FIG. I 5A 
T Y PICAL BE L L  ALARM1 

(ELECTRICAL RESET) 
DEC. 1 2, 1 966 71- 2408620 ·401 

The be l l a l an. at ta�nt func t i ons to c l os e  or open an a l a �  c i rcu i t 
upon automat i c overcurren t tr i pp i ng of the breaker.  I t  cons i sts of two 
re l ays wi th i nter l ocki ng anmatures . The be l l a l anm re lay ( 1 5 1 4) co i I I s  

. w i red to tenni na l s  7 and 8 of the s ta t i c  t r i p  dev i ce .· As th i s  Is a 
l atch i ng type re l ay f  the a l a rm re l ay contacts ( 1 5 1 2) are res e t  e l ec t r i ca l l y  

to the open po!S i t l on s hown by actua t i ng reset re l ay , ( 1 5 1 1 ) . If the dev i ce 
I s  .not s tab l e  du r i ng b reaker ope ra t i on or l f  e i ther a rma t ure f a f  I s  to p i c k 

up when actuated . l oosen hex head screw ( 1 5 1 8) to repos i t i on the term l na l  
boa rd .  Th i s  chan�1es the engagement between the I nter l ock i ng l a tch i ng 
a rma t u res and the re l at i onsh i p  be tween the s ta t i ona ry end movab l e  con tactl . 
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. .  J� 4:.\ ALLIS-C .. IALM ERS 

FRQNT YIEW 

1401. AIRPOT 

1402. SOLE NOID 
140l. LINi< 
1404. TI M E  DEL AY ADJUSTING SCREW 
1405. BRACKET 
1406. C OV E R  
140 7 A R M  
1408. ADJUST I N G  SCR E W  

( 
- - · -- · ·  

O E TAIL "A" 
(SHOWN FRON RIGHT·HAHO SIOl OF I!I'IEAK ( R l  

1409. LOC I\ N U T 

1410. T R I P  BAfl 
14 1 1 .  PICK· U P  S. DROP OUT AOJOSTING SCREW 
14 1 2 . LOCKNU T 
1<\ 1 �  SPRING 
1 4 1 4 .  TRIP SHAFT 
141�. TR I P ARM 
14 16 P L AT (  

FIG. I 4  
TYPiCAL UNDERVOLTAGE DEVICE 
WARCH 3, 1967 71 · 240 - 615-402 

'fhe undervo 1 tega t r i p dev i ce o u t oma t l ca l l y t r i ps the b reake r when t he  
vo l tage d r ops be l �\-1 a prede t e rm i ned va l ue .  E i ther  i ns tan taneous o r  t i me­
de l ay ope ra t i on can be 5 u pp l l ed .  Adj u s t i n g s c rew ( 1 408) s hou l d  be s e t  to 

prov i de an a i r gup o f  . zs • •  bet\-..e<;n the s o l l:no i d  po l e  head and a rma t u r e 
w i th the dev i ce de-t:nt: r g i :!ed as shown i n  t h e  f ron t v i ew.  A .06" ga p 
shou l d  be ma i n ta i n�d b e t ween t r i p  a nn ( 1 4 1 5 ) and t r i p ba r ( 1 4 1 0) when the 

dev i ce i s  ene r g i zed w i t h  t he b rr.! o ke r  c l os e d  a s  shown i n  Dc t a i  I • w • .  
P i ck-up and d rop -out  adj us t i ng s c 1·cw ( 1 4 1 1 )  s h ou l d  b e  s e t  s u  t h a t the 
dev i ce p i cks up a t  a vo l t a ge o t  80% o r  m o r e  o f  ra t ed va l ue and d rops ou t 
bc t�·1ecn 30% and 60% o f  the ra ted va l ue .  On dev i ce s  equ i pped w i t h  t i me 
de l ny a i r p o t  ( 1 40 1 ) , adj us t i ng s c rew { 1 �04) can be s e t  to p rov i de a r a nge 
of t i me de l ay be twee n  0 . 5  and 4 . 5  s e�ond s . T i gh t e n i n g the s c rew i nc r eases 
t 1 me de l c1y • www . 
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A ALLIS·CHALM e:Rs 

1�01.  BELL ALARM RE LAY 
1502. RELAY CON TACTS 
1503. T E RMINAL LUGS 
1�04. SPACER WASH£RS 

1�5. LATCHING A R M  
1506. RESET PLUN�ER 

. 1�07. SPR ING 

FIG. 1 5  
TYPICAL B E L L  ALAR M 

(MANUAL RESET)  ! 
DEC. 1 2 , 1966 71-240·588r401 

I 
I 
I 

The be l l  a l anm a ttachmen t funct i ons to c l ose or open an a l a rm c i rcu i t upon 
automat i c  overcur�ent t r i pp i ng of the b reaker. �o re l ay co l 1 I s  w i red to 

termi na l s  7 and 8 of the s tat i c  tr ' p  dev i ce .  Th l �  I s  a l atch i ng- typo re l ay 
and re l ay con tac ts ( 1 502) a re reset to the open pqs i t l on shown by actua t i ng 

res et p l unger ( 1 506) . Spacer washe rs (1504) are used to pos i t i on the re l ay 

to ens u r e  cor rect engagemen t of l atch i ng arm ( 1 505) �1hen rese t t i ng th� 

con tac ts . 1 
I www . 
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Breake r  ra t i ng as per F i gu re 7A . Phas e 
"A" (500 Amps ) .  Long t Jme band s e t t i n g 
Sho r t  t i me band s e t t i ng i s  on M I N I MUM . 
s hor t  t ime I s  set  a t  l OX .  

p i ck-up  s e t t i n gs 
I s  on MAX I MUM . 

T ra ns f e r t o  

Cur ren ts  be tween 500 Amps and 5000 Am p s  w i l l  t r i p the 
breake r  a f ter a t i me de l ay d e f i ned by the max i mum l ong 
t i me curve ( F i gu re 70) . C u r re n t s  a bove 5000 Amps w i l l  
t r i p the b reake r i n  t he t·i me I n d i ca t ed by  the m i n i mum 
short t i me cu rve . 

I f  the p h a s e  p i ck-up se t t i ngs were changed to "8 1 1  

(625 Amps) . then the s hor t  t ime band wou l d  be  used for 
cu r ren t s of 6250 Amps and above . 
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2 .  MA I NTE NAN C E  AND TEST I NG 

M� i n t enance 
Each s t a t i c ove r cu r r en t t r i p  dev i ce I s  adj us t ed , c a l i b r a t ed , a n d  t e � t ed 
b e f o r e  s h i pmen t and i s  rea dy f o r  u s e  af t e r  s e l ec t i n g a p p rop r i a t e s e t t i n gs 
a n d  l oc k i ng the p o t en t i ome t e r  s h a f t s . 

Ma i n tenance i n  t he us u a l s en s e  of c l ean , rea dj us t , l ub r i ca te ,  e t c .  i s  not 
r equ i red on s ta t i c  ove r c u r ren t t r i p  dev i ces .  The on l y  ma i n t en a nce t h a t  
i s  recommended i s  pe r i od i c  ve r i f i ca t i on t ha t  t h e  dev i ce i s  f u n c t i on i ng .  
Th i s may be s u pp l emen t ed as d e s i red b y  che c k i ng t h e  ca l i b ra t i o.-. . 
i n s pec t i on f o r  l oose o r  b r oken ex t e rna l w i r i ng ,  res t or i ng l os t  ca l i ­
b r a t i on , e t c . 

Ef-s.tor I ng Los t Ca I i b ra t  i O!J. 
T h e  ca l i b ra t i on of t h e  s t a t i c  ov e rcu r r en t t r i p dev i ce depe n d s  o n  t h e  
knobs be i ng p ro pe r l y  o r i e n t ed on the i r s ha f t s . I f  t h e  knobs a re f o rced 
by neg l ec t i ng t o  l oo s e n  the sha f t l oc k s , ca l i b r a t i on w i  I I  be l os t ,  but  
can r ea d i l y  b e  r e s tored . 

A knob w i  I I  be i n  p rope r ca l i b ra t i on I f ,  when t u r ned c o u n t e rc l oc kw i s e  a s  
fa r a s  i t  can go , the po i n t e r  l i nes up p rec i s e l y w i t h  t h e  red ca l i b ra t i on 
d o t  on the d i a l . Re f e r  t o  F i gu re 7 6 .  

I f  t h e  a bove che c k s h ows t h e  c a l i b ra t i on t o  be i n  e r r o r , r emov e t h e  knob 
b y  l oos en i n g i t s s e t  s c rew and s l i p p i n g i t  of f t he s ha f t . Then �e s u r e  
the s ha f t  l ock I s  l oos ened ( s ee F i g u re 7B)  a n d  t u r n t h e  s h a f r  ct )un t e r ­
c l oc kw i s e a s  f a r a s  I t  w i I I g o .  Kee p  t he s ha f t  I n  t b a t  pos i t i on a � d  
r e p l ace t h e  knob s o  t h a t  i t  i s  d i r e c t l y  ove r  t he r e d  ca l i b ra t i on d o t . 
T i g h t e n  the s e t s c rew i n  the kn ob . 

W i t h the s h a f t  l oc k l oos ened , t h e  knob ma y now b e  t u r ned t o  t h e  s e l ec t e d  
d i a l  pos i t i on ,  t h e  s h a f t l oc ked , and t h e  dev i ce . r e t u r n e d  t o  s e rv i c e .  

T e s t i ng 
T h e  t e s t i ng of A l l i s - Cha l me r s  s ta t i c ove rc u r r e n t  t r i p de v i ce s I s  eas l l y  
acc��p l i s hed unde r f i e l d  cond i t i ons w i t h a m i n i mum of equ i pmen t a n d  
p r epa r a t i on . V a r i ou s  t e s t s  c a n  be made , and i n  a ma n ne r t h a t  m � k c s  t h em 
s u i ta b l e f o r  u s e d u r i ng r o u t i ne ma i n t ena nce . Ca l i b r a t i on c a n n o t  norma l l y  
b e  done und e r  f i e l d  cond i t i ons . 

T h e  t e s t s t h a t  w i  I I be de s c r i bed can be done on a comp l e te b r e a k e r  
a s s emb l y l oca ted  i n  t h e  d i s connec t pos i t i on i n t he c u b i c l e , on t he 
comp l e te b rea ke r  on a wor k  t a b l e ,  or on a s ta t i c  t r i p  dev i ce ccxnp l e te l y  
removed f rom the b r eake r . I t  i s  n o t  nece s s ary to remove pe rma ne n t  
w i r i n g i n  order  t o  make t es t s .  Tes t i ng can b e  done o n  a b re a ke r exact l y  
a s  i t  i s  us ed i n  no rma l s e rv i ce .  

Te s t Equ i pme n t 
S i m p l e ,  rea d i l y a va i l a b l e  e q u i pmen t i s  u s ed I n the t es t i n g of s t a t i c  
ove rc u r ren t t r i p  dev i ce s . The fo l l ow i ng i t ems of equ i pmen t a re r e q u i red 
for pe r fo rm i ng t h e  r ou t i ne FUNCT I ON Tes t .  
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1 .  A 1 1 5 VAC ve r l eb l e  vo l t age t ra n s forme r  w i t h  e t  l eas t 
3 Amps ou t pu t . 

2 .  An amm� t e r  wh i ch w l 1 1  I nd i cate I t o  3 Amps w i t h  
rea s ona b l e  accu racy . 

3 .  An a i r-core reac tor of 3 5  m i l l i -hen r i es or more w i t h  
a DC r es i s t a nce o f  2 0  ohms o r  l es s . A s tanda rd 1 25 V 
DC powe r c i rcu i t  b reaker s o l eno i d t r i p co i l ( s uch a s  
A l l i s - Cha l me r s N o .  7 1 ·200 -745 -50 1 )  may be used , a s  
may o t he r s i m i  J a r  co i l s .  Howev e r , a reactor des i gned 
f o r  the pu r pos e I s  ava i l ab l e ,  and I s  a l s o s u i tab l e f o r  
the m1::>re acc u ra te requ i remen ts  of t i me de l a y t es t i n g .  
I t  may be orde red as - REACTOR , 7 1 - 1 42 - 395 ·50 1 .  

A l l i s -Cha l me r s  can a l s o s upp l y  a comp l e te , I n t eg r a ted and eas i l y 
por t a b l e  tes t s e t  comp r i s i n g e s s e n t i a l l y  the a bove equ i pme n t , a s  
i l l us t ra ted i n  F i g u re 7 C .  Con t a c t  t h e  l oca l A l l i s - Cha l me r s  off i ce 
f o r  f u r t h e r  I nf o rm a t i on .  

Tes t P r oce� 
Th i s  s e c t i on w i  I I  des c r i be I n  d e ta i l t he s teps to be taken to ca r ry 
out the t es t s . Tes ts  may be conduc ted on t h e  c om p l e te c i rcu i t 
b r eake r ,  e i t h e r  I n  t he d i s connec t ed cu b i c l e  pos i t i on ,  o r  removed 
f rom the c u b i c l e . I t  i s  not  requ i red to remove or  d i s connec t a ny 
pe rmanent w i r i ng on the c i rcu i t  b reake r as l ong a s  er i ma ry and 
con t ro l  c i rcu i t s a re not connec t ed to the b r e a ke r .  I t  w i  I I  
u s ua l l y  be adva n t a geous t o  pe r f o rm norma l rou t i ne ma i n tenance on 
t h e  c i rc u i t  b reake r before t es t i ng the s t a t i c  t r i p  dev i ce .  

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

Connec t a I OO ohm , 1 wa t t  res i s t or a c ros s t e rm i na l s  7 and 8 
of the s t a t i c  t r i p  dev i ce when the c i rc u i t b reake r  t r i pp i n g 
dev i ce (s ee F i gu re 8) i s  not connec t ed to t h e  s t at i c  t r i p ,  
t o  s i mu l a t e  a l oad dur i n g th i s  tes t .  
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Fun c t i on Tes t - P r oceed as fo l l ows : 

Connec t tes t c i rc u i t  a s  s hown I n  F i g ure 7F  
Loosen s ha f t  l ocks 
S e t  p I c k-up knobs a t  1 1A1 1 

Set i ns tantaneous ( o r  t rans fe r) knob a t  l OX or h i gher 
C l os e  B reaker 
Qu i c k l y  i nc reas e  cu r ren t to 1 . 5  Amps ( 3X p i c k-up) and ho l d  
B reake r s hou l d  t r i •> i n  a p p rox i ma te l y  1 0  to 45 s econds 

depend i ng on t he t i me band ( s ee cu r ren t - t i me c u r ve . 
F i gu res 7 0 .  7E)  

Red uce o r  s h u t  off  c u r ren t .  
Repea t a s  des i red 
S et i ns t an t aneous (or t ra ns fe r) knob at SX 
C l os e  B reaker 
Qu i ck l y  i ncrease c u rren t to 2.5 �nps 
B re a ke r  shou l d  t r i p i ns ta n t l y  a t  2 . 5  Amps or a l i tt l e l e s 5  
Reduce o r  s h u t  of f cu r re n t  
Repeat  a s  d es i red 
Res tore or i g i na l  s e t t i ngs a nd t i ghten s ha f t  l ocks 

Th i s  f un c t i on tes t w i l l  s how t h a t  the t i me de l ay c i rcu i t a n d  t he shor t 
t i me c i rc u i t a re f unc t i on i ng .  Repe a t a b i l i t y s h ou l d  be good , b u t  the 
s pa� i f i c  va l ue of t i me de l ay s hou l d  not be j ud ged excep t  i n  t he b road 
s e ns e . 
Obv i ous l y ,  o t he r  parame ters  can be used for t h i s  tes t - t hos e 
des c r i bed w i l l  g i ve a reasonab l y  fas t t es t  w i t h  m i n i mum tes t powe r .  
H i ghe r  currents  a t  t h e  "A" s e t t i ng w i  I I  g i ve fas t e r  t r i p t i mes . 
S e t t i ngs other t han 1 1A1 1 requ i re more cu r rent to get the des i red 
mu l t i p l es of p i ck-up (e . g .  3 Amps a t  1 1£ 1 1  s e t t i n g i s  requ i red for  3X 
p i ck-up) . 

The func t i on tes t may be repeated us i ng t e rm i na l s 2 -�· and 3-4 (Mode l 
A l and 0) ; or te rm i na l 3 -2 (Hode l AG and DG) . i t  I s  no t recommended 
to t es t t e rm i na l s  4-2 on the Mode l s  AG , OG s i nce the g round de tec t i on 
t ran s fo rme r c i rc u i t  has a v e ry much h i ghe r I mpedance and i s  b eyond t h e  
capa b i l i t i es of  t he us ua l l ow  powe r tes t f a c l l l t l es .  

I f  t h e  b rea ke r f a i l s t o  t r i p or t r i ps i ns ta n t l y  a t  1 . 5 ampe re s , I t  i s  
s ugges t e d  that the f a c t o ry be con tacted . On l y  pe r s onne l who a re 
tho rough l y  fam i l i a r  w i th c i rcu i t s  of t h i s  type s hou l d a t tempt  t o  
l oca te and co r rec t t ro ub l es .  

The above tes t I s  be l i eved to be adequa t e f o r  the maj o r i ty of a pp l i ca­
t i ons of l ow  vo l t age c i rcu i t  b reake r s . However ,  thos e  who requ i re 
c l ose coord i na t i on w i t h  other dev i ces and w i s h  to check ca l i b ra t i on 
pe r i od i ca l l y ,  may do s o  i n  the f i eld w i t h  a reas onab l e deg ree of 

· ac c u racy by us i ng s omewha t more e l a b o r a t e  equ i pmen t  and tes t p roced u res . 

F u r the r tes t i nf orma t i on i s  a va i ! ab l e  i n  s ta t i c  t r i p  over c u r ren t t r i p  
dev i ce I ns t ruct i on Book BWX-6678 - 1 . 
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3 .  R E LEAS E MAGNET 

The re l ease  magnet I s  i l l us t r a t ed I n  F i g u re 8 .  D u r i ng norma l 
opera t i on ,  t r i p  rod (80 1 )  wh i ch i s  a t t ached t o  a s pr i ng l oaded 
a rma t u r e  i ns i de the mag ne t i c  re l eas e l a tch  cy l i nde r cannot move 
d ue to a magne t i c f i e l d s e t  up by pe rmanen t magne t (802) wh i c h ho l ds 
the  i n t e rna l a rma t u a·e aga i ns t  p l a te (803 )  on the bot t om  of t he 
magne t i c  re l ease l a t ch .  
When a n  over l oad o r  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 o n  t he b o t t om of the ma g ne t i c  re l ea s e  l at ch i s  e ne r g i zed by  
t h e  s ta t i c  t r i p  dev i ce c r ea t i ng a f l ux wh i ch dec reases  the magne t i c  
ho l d  force on the s p r i ng l oaded I n terna l a rma tu re a l l ow i ng the 
a rma t u re t o  b e  f o rced upwa rd  due  t o  t h e  s p r i n g  l oad , the 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 the  c i rcu i t b reake r .  As the b rea ke r opens , c o i l (804) 
b e c omes d e - en e r g i z ed due t o  de-ene rg i za t i on of the s t a t i c  t r i p  
d e v i ce ,  cam (806) ro t a t es a rm (807) forc i n g s p r i ng l oaded a rma t u r e  
a ga i ns t p l a te (8 03)  a l l ow i ng  t r i p rod (80 1 )  t o  be res e t  t o  t he non ­
t r i p  pos i t i on .  

t f  t he s p r i ng l oaded a rma t u re does n o t  res e t  d u r i ng t r i p  ope ra t i on 
a s  exp l a i ned a b ov e , s pace r s  (808) may be added to ob t a i n  pos i t i v e 
r es e t  of the a rma t u re .  

I f  add i ng s pacers  does not a i l e� a rma tu re to b e  rese t ,  the magne t i c  
re l ease  l a tch shou l d  be rep l aced . ( I f  b reake r mechan i sm i s  not  a t  
fau l t ) . 

Oo n o t  a t t empt to d i s a s s em b l e  the magne t i c  re l ease  l a tch  as  t h i s  
w i  I I  des t roy the  magnet i c  f i e l d  s e t  up by t he pe rma nen t magnet  a n d  
wi  I I  ren d e r  the r e l ease l a t ch I nope ra t i ve pe rmanen t l y .  

When 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 (804) l eads m u s t 
b e  con n e c ted to  the t e rm i na l  b l oc k  o f  t he s ta t i c  t r i p  i n  the 
cor rec t po l a r i ty re l a t i onsh i p . 

The b l ac k  l ea d  of co i I (804) mus t be connec ted to t e rm i na l  7 
( nega t i ve) and t he red l ead of co i I (804) connected to te rm i na l  8 
(pos i t i ve) of t h e  s ta t i c  t r i p  dev i ce .  

A c l ea ra nce of . 06 s hou l d  be ma i n ta i ned between the t r i p  a rm (805) 
and nut (809) w i th  the c i rcu i t  b reake r open , s p r i ngs cha r ged and 
t r i p a rm (805) res e t  b y  the t r i p  s haf t .  A dj u s t me n t  i s  made by 
pos i t i on i n g n u t (809) wh i l e  ho l d i ng t r i p rod (80 1 ) . 

When the magne t i c  re l eas e  l a t ch has been rep l aced the c i rc u i t b reake r 
s hou l d  be g i ven  a FUNCT I ON TEST as exp l a i ned p rev i ous l y  t o  ens u re 
p rope r ope ra t i on of a l l componen t s . 
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7 F  
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I I  
1 2  
1 3  
1 4  
1 5  
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D ESCR I PT I ON 

TYP I CAL LA- 600 BREAKER OUT L I NE 
TYP I CAL OPERAT I NG MECHAN I SM (MANUALLY OPERATED BREAKE R) 
TYP I CAL OPERAT I NG MECHAN I SM ( E LECTR I CALLY OPERATED BREAKER) 
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TYP ICA L PANE L AS SEMB LY 
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TYP ICAL BREAKER RAT ING P LATE AND CURRENT TRANS FORMERS 
SHAFT LOCKS AND CAL I BRAT I ON HARKS �OR STAT I C  TR I P  DEV ICES 
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TYP I CA L  TR I P  C URV E S  ( S E LECT IV E STAT I C  TR I P) 
TY P I CA L  TR I P  C URVES ( DUA L STAT IC T� I P) 
CONN E CT IONS FOR FUNCT I ON T E ST 
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TYP I CA L  S E C ONDARY D I S CONN ECTS 
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TYP I CA L  SHUNT TR IP 
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TYP I CAL B E L L  A LARM (MANUA L RESET) 
TYP I CA L  BELL  A LARM ( E LE CTR I CA L  RES �T) 

j 

TABLES 

OPERAT ING PROCEDURE (MANUAL LY OPE�TED BREAKER) 
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I NSTRUCT I ONS 
fOR THE I NSTALLAT I ON A�O OPERAT I ON 

OF . ALL I S-CHAU'\ERS TYPE 1 1LA1 1 
LOW VOLTAGE A I R  C I RCU I T  BREAK�RS 

AND AUX I L I ARY EqU I PMENT . 
m_T I ON I ,  I NSTALLAT I ON AND I NS PE CT I ON 

A .  I NTRODUCT I ON The type "LA" a i r � J rcu i t b reake r s  may be f urn i s hed for 
moun t i ng i n  a ny one of th re-e ways . 'They may be used I n  meta l enc l osed sw i tch­
gea r of t he d rawou t t ype . I n  I nd i v i d ua l enc l os u res (p u l l ou t  t ype) , or for 
s t u t l on,• ry moun t i ng I n  a c us t ome r ' s  own enc l os i ng c�se or sw i tchboa r d . A l l 
"LA" l.> reake rs a r e  comp l e te l y as semb l ed , t e s t ed , and ca l i b r a ted a t  t he hc tory 
i n  a vcrp ca l pos i t i on and mus t be so  I ns ta l l ed to operate p rope r l y .  C u s t ome r ' s  
pr i ma ,· y  connec t i ons shou l d  be adequa te l y  b r a c ed aga i ns t  the  ef fec ts  of s ho r t 
c i r c u i t c ur ren ts to preven t overs t ress i ng t he b reakQ r term i na l s .  

B .  WfiRRANTY A l l i s -Cha l me rs 1 1LA1 1  a i r  c i rcu i t  breakers  a re wa r ran ted to be 
f ree

-of defec ts I n  ma te r i a l  and wo r kmansh i p  for a p�r i od of one y e a r  a f ter  
de l i ve ry to  t he o r i g i na l  purchase r . Th i s  wa r ran t y  i s  l i m i ted to  t h e  f u rn i sh �  
of a n y  par t  wh i ch to ou r s a t i s fact i on h a s  been proven defec t i ve .  A I  l i s ­
Cha l me r s  w i l l  not i n  any  case ass ume r e s pons i b i l i ty for a l l i ed equ i pmen t  of any 
k i nd .  

C .  RECE I V I NG AND I NS PE CT I ON FOR DAMAGE I mmed i a te l y  upon rece i pt o f  th i s  
equ i pment ,  ca refu l l y remove a l l pack i ng t races and exam i ne pa r t s ,  chec k i ng them 
a ga l n$ t  the pick i ng l i s t  a nd not i ng any damages I nc u r red I n  t ra ns i t . I f  s uch 
i s d i s c l osed ,  a damage c l a i m  s hou l d  be f i l ed at onc$ w i th the t ransportat i on 
cowpany �nd A l l l s •Cha l mers  not i f i ed .  

' 

O .  CAUT I ONS TO BE OBSERVED I N  THE I NSTALLAT I ON 
AND OPERAT ! ON OF 1 1LA1 1 C I RCU I T  BREAKERS 

1 .  Read l ns t r cc t i on Book before I ns t a l l i ng o r  ma k i n g any changes or 
adj us tments  on the b reake r .  

2 .  As the c l os i ng  s pr i ngs on s tored-ene rgy breakers may be cha rged I n  
e i ther the breake r  open or c l os ed pos i t i on ,  �x t reme c a r e  s hou l d  be 
ttken to d i 5charge the s pr i ngs be f o r e  work i n� on the breake r .  

3 .  When c l os i ng manua l l y-ope ra ted b r e a ke rs ,  a l w�ys g ra s p  c l os i ng hand l e  
f i rm i y  un t i  I i t  i s  retu rned t o  t he n o rma l ver t i ca l pos i t i on . 

4 �  Check c u r ren t ra t i ngs and s e r i a l numb e r s  a ga i ns t s i ng l e  l i ne d i agram 
to as s u re that b rea ke rs are  p roper l y  l oca ted ) n  sw i tchgea r a t  

• i ns U I I  a t  I on . 

5 .  Check the a l i gnmen t of the s econ d a ry d i sconnec t f i nge r s to ens ure  
aga i ns t  m i s a l i gnment due to pos s i b l e  d i s tor t i on of  f i ngers d u r i ng 
� h l pment and hagd l i n g .  i 

I 
6 .  Once the b reake r I s  ene r g i z ed , I t  shou l d  not be touched , excep t  for 

opera t i ng ,  s i nce mos t of the component par ts : a re a l �o energ i zed . 
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£ .  I NSTALLAT I ON The "LA" a i r c i rc u i t breake r  I s  comp l et e l y  adj us ted , 
tes ted , and I ns pec ted a t  the factory before s h i pment , but  ca refu l check 
thou l d  be made to be cer t a i n  t ha t  sh i pmen t o r  s torage has not res u l ted 
i n  damage or  chan ge of adj us tmen t . C i rc u i t b reaker�  shou l d  be I ns ta l l ed {. 
I n  a c l ean . d ry , we l l •ven t l l a ted p l ace I n  wh i ch t he a tmos phe re I s f ree ' 
f rom des t ruct i ve ac i d  or a l ka l i f umes . S t a t i onary- type b reake rs s hou l d 
be moun ted h i gh enough to preven t I nj u ry to  pe rsonne l e i the r f rom c i rcu i t 
I n ter rup t i on or f rom mov i ng  pa r t s dur i ng a u t oma t i c  open i ng of the b rea ke r . 
A l l ow  s uf f i c i en t  s pace to perm i t access f o r  c l ea n i ng  and I nspec t i on and 
adequa te  c l earance to i ns u l at i ng ba r r i e r a bove the b reaker to p reven t 
damage f rom a rc i ng  dur i ng i n te r r up t i on .  Before i ns �a l l l ng ,  make cer ta i n  
t ha t  t he b reaker  con tac t s  are i n  the open pos i t i on . ! I 

I • 

2 . 

After t he b r eake r I s  i ns ta l l ed I n  pos i t i on ,  c l os e I t  manua l l y by the 
ma i ntenance c l os i ng me t hod (See Sec t i on I l l ) to check proper 
f unc t i on i ng of the mechan i sm and con tac t s .  (CAUT I ON :  MAKE SURE 
C I RCU I T  I S  NOT ENERG I ZED) . Dur i ng the c l os i ng opera t i on ,  obs e rv e  
that the con tacts  move f ree l y  w i thout I n t erfe rence or r ubb i ng between 
movab l e  a rc i ng con tacts  and pa r t s  of t he a rc chutes . Then r e f e r  t o  
Sec t i on I I  o f  the  I ns t ruc t i on Book for  a de ta i l ed des cr i p t i on of  the 
c i rc u i t breaker  ope ra t i ng character i s t i cs befor� put t i ng the b reaker 
I n  terv l ce .  · 

T r i p  un i ts and accessory dev i ces shou l d  rece i ve a thorough check 
pr i or to p l ac i ng t he b reake r i n serv i ce to be cer ta i n  tha t adj us tments 
a re prope r and pa r t s a re not damaged . 

3 .  Cub l c l e�oun ted b reake r s  of the d rawou t type are equ i pped w i th a d raw• 
ou t  i n ter l oc k  to p revent movemen t of a c l os ed b r�a ke r  i n t o or ou t of 
the connected pos i t i on .  S ee Sect i on I I  of the l �s t ruc t i on Book for a 
des c r i pt i on of the I n te r l ock .  I ts ope ra t i on s hou l d  be  checked before 
the breake r i s  ener g i zed . 1 

4.  Upon comp l e t i on of the i ns ta l l at i on I ns pec t i on ,  �he b reake r i s  ready 
to be ene rg i zed a f t e r  the con t ro l  w i r i ng ,  i f  any , I s  checked and the 
I ns u l a t i on tes te d .  

f ,  STORAG E When breake rs a re not to  b e  put I n to I mmed i a te us e ,  they shou l d  
b e  wrapped or covered w i th a non-abs orban t  ma t e r i a l  �o prov i de protec t i on 
f rom p l as t e r ,  conc rete dus t o r  o t he r  fo re i g n ma t te r , l B reake r s  shou l d not b e  
expos ed to t he act i on of cor ros i ve gases o r  mo i s ture � I n  a reQs of h i gh 
humi d i ty or tempe ra t u re f l uc t ua t i ons , space h ea te rs qr t he equ i va l ent  s hou l d  
be prov i ded . , 1 
G ,  MA I NTENANCE Occa s i ona l c heck i ng and c l ean i ng of the breake r w f l l  promote  
l ong  and t roub l e -f ree s e rv i ce .  A per i od i c  i nspec t i on and serv i c i ng a t  l eas t 
every s i x  months s hou l d  be i nc l uded i n  the b reake r  ma i ntenance rou t i ne .  

I f  the c i rc u i t b reaker I s  not ope rated dur i ng ex tended per i ods , the b reaker 
shou l d  not rema i n  i n  e i the r t he c l osed or open pos i t i on any l onger t han s i x 
rnon ths . Ma i n tenance open i ng - and c l os i ng ope ra t i ons s hou l d  be made to ens u re 
f reedom of movement  of  a l l pa r t s . i 

( 

H .  RE NEWA L PARTS When order i ng renewa l pa r t s , spec
i
l fy the comp l e t e  name - ( p l a te da ta i nc l ud i ng b re a ke r  ser i a l  number . 
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SECT I ON I I , O�E RAT I ON 

A .  DESCR J PT : �  The LA-600 a i r c i rcu i t b rea ke r  hes a n  i n te r r u P t i n g c a pa � i t y 
of 25 ,000 ampe res and a max i mum con t i nuous c u r r e n t  ra t i ng o f  600 a � u � r e � � :  
600 vo l h ,  60 c yc l es .  For I n forma t i on on o ther  vo l ta ges or  f re:t..:er.c i eJ ,  t b'' .,, 
f ac t or y : shou l d be cons u l ted . I t  J s  ava i l a b l e  as a manua l l y-ope r a t ed b rea �� 
or an e l ec t r i -:a l l y-ope r.a t ed b rea ke r . The two b rea kf! r S a re i den t i ca l  w i t h  t h e 
e" ce p t l on of the me d i �.m used t o  t ransmi t pO'�e r to ch• r ge the s t or e:.J-enu g t  
$pr l ng5 • 

A doub l e- togg l e ,  t r i p- f ree mecha n i sm t s · used ; t ha t  I s , the brea ke r c on ta c t! 
a r e  f ree to open a t  any t i me ,  I f  req&:d r e d , rega rd l e� s  of the pos i t i on o f  the 
mechan i sm or the fo rce be i ng a pp l i ed .  : 

I .  ���ua l l y-OP.e ra t ed B re� As t he b rea ke r has a s i ng l e- f rame t � pe 
ccn� t r uc t i cn ,  mos t of  tne l a t ches and l i n kages a re a r ra ng ed i n  pa i r J ;  

· howeve r ,  for des :; r  I p t  i ve pu r pos e� . they w i  I I be r e fe r r�d to  a s  .s i r. 9 l  c 
i t ems . Re f e r t o  F i gu re 2 .  Oe ta l l 1 1A J 1 s hows the pos i tion o f  t r i �  l a t ch 
(2 1 6) when t h e  b r eaker con ta c t s  a re open w i t h  t �c c l os i n g s p r l r. g d i s ­
cha r ged . Movemen t o f  c l os i ng hand l e  (20 1 )  downwa rd ro t a t es r.am ( �08) 
a ga i ns t  ro l l er {205) t hus p i vo t i n g c l os i ng cam (2 1 0) c l oc k� i se � b a u :  
p i n (206) a n d  ex t end i ng s to red -ene r gy s p r i n g s (209) ·th r O!.igh l i n k  {2�5 )  
a n d  p i n  (226) . Ro ta t i on o f  cam (2 1 0) c l oc kw i s e pe rm i t s  s p r i n g (2 :  7 }  t o  
c o J I � ps e  togg l e  l l n k�fge (2 1 3) a n d  (220) . A t  th,e s ame t ime , t r i p  l a c .:ll 
(2 1 6) I s  rese t b y  to rs i on s pr i ng (228) as s hown i n  Oe ta i I ' '6 1 1 •  r�.. s n i n g 
down s p r i n g re l ea s e l a tch hood {202A) a f t e r  t he c l os i ng hand l e  i s  
re t � r ned t o  the norma l  ve r t i ca l  pos i t i on ,  re l eases the ene r g y  i n  s p r i ng� 
(209) . Th rough l i n k  (225} , c l os i n g cam (2 1 0) I s  rotated ccun t e r c l o � �� l se 

a ga i ns t r o l l e r  (2 1 9) wh i e;h moves togg l e  l i n ka ge as shown i n  O e ;. a i ! • Jc • • ,  
to � l os e  t he b re a ke r  c on t ac t s . The c l os i ng oper a t i on may b e  i n t � r r ; p t e d  
c H  any po i n t by func t i on i ng o f  the t r i p  dev i ce ,  thus en s 1.1 r i n g • • t r i p - f r e � 11 
ope r�J t i on . 

To open the b r ea ke r con ta c ts , t r i p  rod (207) i s  a c t ua ted . Th i s  rota tes 
t r i p s ha f t  ( 2 1 5) c l oc kw i s e wh i ch re l eas e s  t r i p  l a t ch (2 i 6) a s  s ho..on i n  
De ta i l 1 1A1 1 •  On b re a kers equ i pped w i t h a s h un t t r i p  d ev i ce , the b recJ ke r  
con tac t s  may be ope ned by ope ra t i on of a remo t� t r i p  con t ro l s w i t c h . 
The s hun t t r i p  dev i ce ro t a tes the t r i p s ha f t  to re l ea se t he t r i ? l a t ch .  

TA9 LE I 

C LOS l NG :  ---

1' P. I P P I NG • _.....,... ______ , 
OR 

OPERAT I NG PROCEDURE MANUA LLY-OFER.UEO 13K£ At� . . ( R S  I · ------··1 
Pu l l  hand l e  { 20 1 )  down a l l the wfly (approx i m.a t e l >y· 1 :!0°) 
and re t u r n to no rma l ve r t i ca l  pos i t i on .  (En ga ge.r.c:r. t uf 
paw l (2 1 1 ) w i t h  the ra t che t tee th preve n t s  hand l e  � r- -

' 

ve r s a l u n t i I the d ownwa rd s t ro�e i s  ' �np l e t ed . )  

f'ush down s pr i n g - re l e a s e l a t ch h ood (l02A) a f t e .- hand l e  
i s  r e t u :-ned to norma l ve r t lc;; a l  ,pcs l t l on . 

Push i n  manua l t r i p  rod (207) . ' 

! f  s hunt t r i p  I s  p rov i de d , ope ra t e remo te t r i p  con t r o l  
sw i tch (CST) . (S ee F i g u re 3 . )  i 
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2 .  E J �c t r i ca l l y-Oeera ted Brea ke r The mechan i sm of t h e  electrlca lly -oper�t ed · 
b reaker i s  t he 'arne as t ha t  of t he man u a l l y -opc r� t ed bre a ker except  t ha t 
t h e  manua l c l os i n g hand l e  1 5 rep l a ced by an elec � r l c  mot o r  and the gear 
s y s t em .  

Ref e r  to F i g u res 2A a n d  3 .  Movemen t of t h e  con t ro l  s w i tch ( N )  l oc a ted 
on t h e  f ron t of t h e  b reake r 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 t a r t  the  a u toma t i c  c l os i ng cyc l e . Moto r g e a r  box 
p i n i on (238) rota tes gea r (235) coun t e r c l ockw i s e ,  e nd p i ns ( 236) move 
a c ros s t he t op of f l a t  b i as i ng s p r i ng ( 2 34) . Th i s  ra i se s  t og g l e  l i nkage 
(237) ove r cen ter  and pos i t i ons gea r (235)  t o  mes h  w i th  gea r s egme n t  
(240) . S i nce t h i s  gea r s egme n t  I s  a t t ached to c � os l ng cam ( 2 1 0) , the 
s t ored·ene rgy s p r i ngs a re cha rged and l a t ched i n  t h e  s ame s equence a s  
des c r i bed i n  the prev i ous s ec t i on .  The l owe r  ex � en s i on o f  c los in g cam 
(2 1 0) en ga ges a ro l l e r  on tog g l e l i nkage (237) to d i s enga ge gea r (235 )  
f rom gear segment (24o) a f t e r  t h e  s to re d -ene rgy � pr i ngs a re l a t ched I n  t h e  
cha rged pos i t i on b y  s p r l ng•re l ease l a t r. h  (202) . ' 

S p r i n g - pos i t i on sw i tch (230) (SPS b) I s  act uated .t o the open pos i t i on by 
a rm ( 23 1 )  a t t ached to l i nk ( 225)  as the s t o red·e�e rgy s p r i n g s  app roach 
the cha rged pos i t i on ,  Th i s  sw i t ch I n i t i a tes the ' s p r i n g  recha r g i n g cyc l �  
and i s  connec ted i n  pa ra l l e l  w i t h  mot o r  cu t -off sw i tch (232) (88a) wh i ch 
I s  open i n i t i a l l y ,  c l os es wh l l e the mo tor charges the s p r i ngs , and opens 
wh en the s p r i ngs a re cha r ged w i t h  the gea r i ng d i senga ged . The mo tor cu t ­
o f f  sw i t ch i s  ac t ua ted by the movemen t  o f  p l unge r ( 2 3 3) ove r  p i ns (236) . 
App rox i ma te l y  twe l ve s econds a re requ i red for comp l e t i on of t h e  s p r i ng 
cha r g i ng cyc l e. : 

The b reaker may now be c l os ed by pus h i ng down 5 P r i ng- re l ea s e  l a t c h hood 
(202A) a s  i n  the manua l l y -ope ra t ed b reake r ,  or I t  ma y be c l os e d  e l ec t r i ­
ca l l y t h rough remote c l os e  con t ro l  sw i t ch (CSC) . 1 Th i s  sw i t ch ene r g i zes 
s p r i n g • r e l ease co l I (SRC) wh i ch moves p i n  (24 1 ) l n · a  coun te r c l oc kw i s e  
d i rec t i on t o  t r i p  s p r i ng re l ease l a t c h  hood (202A) and s p r i ng- r e l e a s e  
l a t ch ( 202) . The " Y "  co i l i s  ene rg i zed s i mu l ta neo us l y  w i t h  the s p r i ng­
re l ea s e  col  I and causes t h e  1 1Y 1 1  con t ac t  t o  open t he circu i t  t o  t h e mo tor . 
S i nce t he ' 'Y" relay w i  I I rema i n ene r g i zed as l on g  a s  the remot e  c l ose  
con t ro l  swi tch  ( C SC) i s  he l d  clos ed , "Y 1 1 1 con tac t keeps t he mo tor  c i r c u i t 
open to p reven t "pump i ng "  o r  repea t ed a t t emp t s  t o: charge t he st ored ­
ene rgy a p r i ngs when t he b reaker i s  clos i ng .  

Af t e r  t he s t ored-energy s p r i ngs a re d i s cha rged , t hey a re a u toma t i ca l l y  
recha r ged as l ong a s  the con t ro l  c i rcu i t  i s ene r g i zed , and the con t ro l  
swi t c h  (N) I s  i n  the  "ON' '  pos i t i on . F i gu re 3 shows the s p r i ng-pos i t i on 
swit ch (SPS I·b) c l os ed t o  comp l e t e  t h e  mo tor cont rpl c i rc u i t as I t  wou l d  
be when the � p r i ngs arc d i s cha rged . 

TAB LE 2 

Charg i n g S p r i n gs : 

C l os i ng :  

OR 

T r l pp i n g : -- OR 

OPE RAT I NG PROCEDURE E LECTR I CALLY-OPE RATED BREAKERS 
1 

Ene r g i ze con t ro l  c i r cu i t .  Hove cpn t ro l  s w i t ch (N) on 
f ront  o f  breake r to "ON" pos i t i on �  

A f t e r  spr i ngs a re cha rged , ac tua t� remo t e  c l os e  con t ro l 
sw i t ch ( C SC) . i 
Push down s p r i n g - r e l ea s e  l a t ch hopd (202A) . 

I 
Ac t ua t e  remo t e  t r i p con t ro l  swi tch ( CST) . 
Push i n  ma nua l  t r i p  rod (207) . \ 
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TYPICAL RACKING MECHANISM 
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a .  RACK I NG HECHAN I S H ,  ORAWOUT I NT E R L OC K ,  AND L I FT I NG BAR Cub i c l e-moun t ed 
b reakers  of the d rawout type I nc I ude as I n te gra I pa r ts the mechan l sm to � .. 
rack the breake r I n  and out of the cub i c l e  compar tment , the d rawou t  t r i p  
i n ter l ock and the d rawout pos i t i on ma rk i ngs . ' · 

Ref e r  t o  F i gure 4 .  L i f t i ng ba r (40 1 )  may be used to 1 1 f t the b reake r when 
i t  i s  be i n g I ns e r te d  I n  the cub i c l e� 

' 

W i th the b reaker I n  pos i t i on on the ra l l s .  the fo l l ow i n g  s equence shou l d  be 
us ed to rack the breake r  I n to the fu l l y connec ted pos i t i on ,  

ON E LECTR I CALLY-OPERATED BREAKERS , BE CERTA I N  THAT THE CONTROL SW I TCH ON 
THE FRONT OF THE BREAKER I S  I N  THE "OFF" POS I T I ON .  

1 .  Lower t he I n t e r l oc k  s l i de (402) to expose rack i ng s c rew (404) . (lowe r i ng the I n ter l ock s l i de w i l l  ac t ua t e t r i p  r od (4o6) t o  t r i p  
a c l os ed b reake r . ) Wh i l e the I n te r l oc k  s l i de I s  I n  t h i s pos i t i on , 
the b reake r I s  1 1t r l p-f ree" and cannot be c l os e;d .  

2 .  W i t h  the swi tchgea r ope ra t i ng c rank . rota te rack i ng sc rew (404) to 
move rack i ng c l ev i s es (405) to the pos i t i on s hown where t hey w i l l  
engage w i th f i xed p i ns (403) I n  the cub i c l e .  

) .  The b reaker shou l d  now be pus hed a l on g  the ra l l s  t o  the "D I S CONNECTED" 
pos i t i on .  At  the s ame t i me the rack i ng c l ev i s es (405 ) s hou l d be 
checked to s ee tha t they a re I n  cor rect  a l l gn�ent w i th cub i c l e  f i xed 
p i ns (403) . 

Counterc l ockw i s e  rota t i on of the ope ra t i ng c rank w i l l  now rack the 
b reake r I n to the ' 'TEST' '  Jt nd conne c t e d  pos i t i ons . At the ' 'TE ST" and 
connec ted pos i t i ons , I n ter l ock (408) i s  I n I ts norma l hor i zon ta l 
pos i t i on . By remov i ng ope ra t i n g c ra n k  and t hen ra i s i ng I n ter l ock 
s l i de (402) . t r i p  rod (406) r e t u rns to the ex tended pos i t i on pe rm i t t i ng 
t r i p  5 ha f t  (407) t o  res e t  and the b r eake r may be ope ra t ed , 

Be tween ''TEST 1 1  a nd connec ted pos i t i ons , the c ub i c l e I n t e r l oc k  cam 
(409) ra i s es i n t e r l ock  (408) to ho l d  t r i p  rod . (406) and t r i p s haf t 
(407) I n  t h e  1 1t r i p•f ree 1 1 pos i t i on s o  tha t the ,breake r cannot be 
c l os ed even i f  I nt e r l ock s l i de (4o2) I s  ra i sed , Th i s  I s  to p revent 
movemen t  of a c l os ed b reake r l � to o r  ou t of · t�e connected pos i t i on . 

' 

4 .  To w i thdraw the b reake r f rom the connec t ed pos i t i on ,  the p rocedure 
J s  the 5 ame except tha t the d i rect i on of ro ta t i on of the ope ra t i ng 
crank 1 5  c l ockw i s e .  

CAUT I ON :  T O  AVO I D  DAMAGE TO THE RACK I NG MECHAN I SM ,  D O  NOT R OTATE 
THE OPERAT I NG CRANK I N  THE COUNTERCLOCKW I S E D I RECT I ON 
AFTER THE BREAKER HAS REACHED THE FULLY CONNECTED 
POS I T I ON.  : 
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S E CT J vN I I  I .  MA I NTENANCE AND ADJUSTMENTS 

A .  MA I NT E NAN C E  Oc cas i on a l chec k i ng and c l ean i ng of the b rea ke r w l I I  
promo t e  l on g  and t roub l e -f ree se rv i ce . A pe r i od l �  i ns pec t i on a n d  
s e rv i c i ng a t  I nt e rva l s  o f  s i K  mon t h s  o r o n e  year $hou l d  be I nc l uded I n  
the ma i n tenance rou t i ne .  C i rcu i t  b reake rs l oca t ed I n  a reas s ubj e c t t o  
ac i d  f ume s , cemen t d u s t , o r  o t h e r  abnorma l cond i t i ons , requ i re more 
f reque n t s e rv i c i ng .  Af t e r  a s ever e ove r l oa d  I n t e r r up t i on ,  the b re a ke r 
s hou l d  be I ns pe c t ed . 

I f  the c i rcu i t b reake r  i s  not ope ra t ed d u r i ng ex t ended per i ods , i t  s hou l d  
not rema i n  i n  e i t he r t he c l os ed o r  6pen pos i t i on �ny l onger t han s i x 
mon t hs . Ma i n t enance open i ng and c l os i ng ope ra t i ons shou l d be made to 
e ns u re f reedom of mov�nen t  of  a l l pa r t s . : 

A s ugges t ed p roced u re to f o l l ow  d u r i ng ma l n t enanc� I ns pec t i on s  I s  g i ven 
l 

be l ow :  

1 .  De-ene rg i ze the p r i ma r y  and con t ro l  c i rcu i ts . : 

2 .  Rack c ub i c l e�oun ted b reake rs of the d rawou t type to the d i s connec ted 
pos i t i on .  

3 .  D i s cha r ge s tored -ene rgy s p r i ngs . 

4 .  Remove a r c  chu tes and �am i ne f o r  bu rned , c racked , or b ro ken pa r t s .  

5 . W i pe the con t a c t 5  w i th a c l ean c l o th s a t u ra ted w i t h • non - tox i c  
c l ean i ng f l u i d .  

6 .  Rep l ace bad l y bu rned o r  p i t ted con t a c t s . (See pa rag raph E) . 

] .  W i pe a l l i ns u l a ted pa r ts w i t h a c l ean c l o th s a t u rated w i t h  a non - t ox i c  
c l ean i ng f l u i d . 

a .  8e� r i ng p i n s and other s l i d i ng o r  ro ta t i ng $ Ur faces S h ou l d  be c l eaned 
a nd t hen coa ted w i th a l i gh t  f i l m of g rease (S�e pa rag raph B) . 

9 .  Op� r a te t he b reake r  man ua l l y I n  ma i n t e n a nce c l ps l ng pos i t i on ( s ee 
parag raph C) to check l a tc h  and l i nkage movemep t .  

i 
! 

1 0 .  Check b reake r  adj us tmen t s  ( see pa rag raph D) . 1 

a .  LUBR I CAT I ON Lub r i ca t i on s hou l d  be a pa r t  of th� serv i ce p roced u re . 
Need l e  bea r i ng� a re packed w i th g reas e and shou l d  requ i re no f u r t h e r  a t t en t i on . 
O l d  greClse shou l d  be removed f r an  bea r i n g  p i ns and 9ther rota t i ng o r  s l i d i ng 
s u r f a ce! , and t hey s hou l d  be w i ped w i t h a t h i n  f i l m  of pe t r o l eum- o i  1 -base 
p rec i s i on -equ i pmen t  g rease s i m i  J a r to BEAC ON P-290 . 1 G r eas i ng s hou l d  be done 
w i th c a r e  becaus e exc e s s  g rea s e tends to co l l ec t  fore i gn ma t t e r  wh i ch i n  t i me 
may ma ke oper a t i on s l u gg i sh and may a f f ec t  t h e  d i e l �c t r i c  s t rength of i ns u l a­
t i n g membe r s . 
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SECT I ON I 1 . J  C PG . 7)  
· � -1 1 ,'1_ .  . �------ N NANCE  CLO S I �G HANDL E  

. I � . J;· � 
· ------ R EL EA S E  L ATCH HOO P 

' • . 

205429 
T Y P I C AL MA I NTENANCE  C L O S I N G HANDLE 

EL ECT R I CAL L Y  O P ER A T E D  B R EA K ER S  

STEP 1 

STEP 2 

MANUAL T R I P  R O D ---­

( R EFER F I G . 2 DETA I L  " D " )  

( R EFER  TAB L E  3 ,  PG . 7 )  

F I G U R E  5 

i 

205430 
T Y P I C A L  

MA I N T ENAN C E  CLO S I NG HANDL E 
PROC E DUR E 

I 

. I 

MA I N T ENANCE C L O S I N G www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



· ' 

' . 

:' , '· 

,· 
' 

� ! 
' 

.. . . ' .  

/ "./ 

c .  totA i hiE NANCE C LOS l NG :  Dur i ng l n$ pe c t i on pr i or t o  I ns ta l l a t i on a n d  
f o r  rcu t i ne ma i n tenance I nspec t i ons . t he b rea ke r  �on t a c t s  m a y  be c l o$ed  
s l ow l y  t o  check c l ea r an ces , con tac t adj us tmen t s . �nd movemen t  o f  l ! � ks 
•nd l a tche s . The man ua l c l os i ng hand l e  i s  used fQr ma i n t enance c l o� i n g 
the b reake r .  

E l e c t r i ,a l l y-ope r a t e d  b rea ke r s  d o  no t . have a manu� l c l os i n g  hand l � .  b u t  
a m�nua l c l os i ng hand l e - cam a s s emb l y  I s  av a i l a b l e  as a ma l n tenanc.e i t'!lll . 
F i gure 5 s hows t he ma i n tenance c l os i ng �and l e  be i ng I ns e r t e d  i n  a� 
e J e c t r i  ca 1 1  y-ope ra ted b r e a ke r  a f t e r  remova I of thE! f ron t cove r f r om  th� 
b re a ke r .  When t he h o l e  I n  the ma I n tenan ce c l  os I n� hand l e  a s s emb I y i s  
a l i g ned w i th the ho l es i n  the ope ra t i ng me c h a n i sm · f rame . the p i n  wh i ch 
I s  a t t Jched to t he c ha i n  i s  i n s e r ted . Th i s  p i n hq l ds the a s s emb l y  I n  
p l a ce and a c t �  as a p i vo t  po i n t f o r  the c am . 

Af t e r  I ns e r t i on of t he ma i n tenance c l os i ng hand l e  a s s emb l y  on t he 
e l ec t r i ca l l y-ope ra ted b rea ke r . t he a c t ua l  ma i n tena n ce c l os i ng ope ra t i on 
I s  the same for both t he e l ec t r i ca l l y-ope ra ted b rQa ke r  and the ma � �a l l y  
ope r a ted breake r . R e f e r  t o  Tab l e  3 a nd F i gure s .  

�----------------------------------------------�----------------------� 
TAB L E  3 1'\A I NTfNANCE C LOS I NG 

��VS � �G CONTACTS : 1 .  P l a ce b l ade of s c r ewd r i ve r  be tween h ood a nd � p r i ng 
re l ea s e  l a t ch . Pu � h  down tpr l ng re l ea! e l a t ch and 
ho I d I t  i n  t h i s  pos i t i on .  ; 

2 .  Pu l l  c l os i ng hand l e  DOWN A�L TH E WAY ( a p p r ox i ma t e l y  
1 200) and S LOWLY r e t u r n  to norma l ve r t i ca l  po� i t i on .  

a) Con ta c t s  w l  I I  c l ose t o  a rc i ng con t a � t  t c�ch 
pos l t i on .  b u t  b r eake r w. i 1 1  ne t  c l ose cO-'np l e te l y .  

OPEN I NG CONTACTS : I .  Push I n  man ua l t r i p  rod . 

i 

CAI.in ON ; THE A60VE PROCEDURE SHOU LD 6E U S E D  FOR � I NTEKANC.E \: LOS i f',t(i ON I.Y . 

NOTE : 

! i 

Ho l d i ng t h e  s p r i ng re l ease l a t ch down preven t s t he s t or e d -en e r gy 
s p r i ngs f rom propp i ng i n  the cha r ged pcs: i  t i on .  Thus 1r0hen t h e  
ha"d l e  i s  s l ow l y  re t ur ned t o  t he no rma l ve r t i ca l  po\ i t i on ,  t he 
ene r gy I n  t h e  :; p r i n g �  i s  s l ow l y  r e l eas ed a ga i n s t  t he c l c s i 'l g 
hand l e  a s �emb l y  cam f ace . 

0 • .A.OJUS T,.,Et-H�: 
D u r i ng ma i n tenance i ns pec t i on s , t he f o l l ow i n g I tems s hou l d  b e  chec ked 
to en s u re tha t t he o r i g i na l  s e t t i ngs a r e ma i n tr i ned : 
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( . ' 601. P I N  

602. SPACEI 
603. PIN 
604. SPACER$ 
60�. STRAP 

606.�AN 

A AWS-CHALM ERS 

607. 8ASE 
608. SCREW 
60i. SPRING 
610. SPRING GUIDE 
611. WASHER 

612. CLE VIS 

614. CONTACT 
615. SUPPORT 
616.  S T U D  

6 19. CONTACT FI NGER 
620. ARCING CONTACT 
6 2 1 . N U T  
6 2 Z.ARC RUNNER 

617. MAIN CONTACT 62 3.SPRINGS 
624. SCREW 618. PIN 

FIG.6 
TYPICAL PANE L ASS E M B LY 
MARCH 8,1967 72- 3 4Q-020-�J 

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

SE T SCRE W 
WRENCH 

629. CONNECTOR 
630. CONNECTOR 
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I . T � i ���t£h E n gagem en t ( Re f e r t o  F i gu r e 2} 

Tr i p  l a t ch (2 1 6) s hou l d  h a ve an e n g ag emen t o f  . 0621 1  p l us o r  m i n u s  
. 0 1 5" o n  t r i p  s ha f t  ( 2 1 5} . Meas u r emen t  i s  ma de w i t h  t h e  l a t c h  
re� t i n g on the s � a f t i n  the rese t pos i t i on . 

2 .  Ma i n  Con t a c t  Ma ke ( Re f�r to F i gure 6) 

Compres s i on o f  con tact  f i nge rs (6 1 9) s hou l d  b e  be tween . 09 3 1 1  a r. d  . 125 1 1 •  Th i s  i s  t he d i ffe r en ce i n  t h e  mea s u remen t f rom t h e  b r e a ke r 
b a s e  t o  t he ce n t e r of t h e  f i n ge r con t a c t  s u r f a ce when t he b r e a ke r 
i s  open a n d  t h e  meas u r eme n t  i n  t he s ame p l a 'e wh e n  t he b re a ke r  i s  
, l os ed . Th i s  i s  che c ked w i t h  a norma l c l os i n g o pe r a t i o� - no t 
ma i n t e na n ce c l os i ng .  Adj u s tme n t i s  p r ov i d ed by  pos i t i on i n g s c r ews (b08) a f te r l oose n i n g  n u t s  (62 1 ) . C ou n t e r c l oc kw i s e r o t a t i on o f  
s c rews {608) i n c r e a s e s  coo p r e s s i on .  C a r e  s h ou l d  b e  t a ke n  t o r e ­
t i g h ten n u t s  ( 62 1 )  a f te r adj us tmen t .  I f  i t i s  des i red to  che c k  
con t a c t  p r e s s u r e , a pus h - t y pe s p r i n g s ca l e  c a n  b e  u s e d  t o  can c r c s s  
c on t a c t  f i n g e r s  (6 1 9) , w i t h  b re a ke r ope n . Co n ta c t  p r e s s u r e s ho � l d  
be be twe en 20 a n d  30 pounds . 

· 3 .  A r c i ng Con t,ac t Ma ke (R e f e r t o  F i g u r e b) 

W i t h mova b l e  a r c i ng con tact  (620) i n any one phase touch i ng t h e  
ma t i ng s ta t i onary con ta c t when t he b r e a ke r  i s  c l osed by t h e  ma i n ­
t e ,a nce c l os i ng me t h od .  {see  Ta b l e  3) , t h e  phase  to  phase va r i a t i on 
s hou l d  n o t  ex ce e d  . 062 1 1 •  Adj u s tmen t may be mad e  by pos i t i on i ng 
s c rews (608) as  I n  pa ra g ra ph 2 ,  b u t  i t  i s  e s s en t i a l t h a t  the  ma i n  
con t a c t  coo1pre s s i on be ma i n t a i ned w i t h i n  t h e  t o l e ra n ce l i s t ed i n  
pa r a g ra ph 2 .  A r c i n g con t a c t  p r e s s u r e  s h o� l d  b e  be twee n 30  and 40 
pounds when che c ked  w i t h  a pu l l - t y pe s p r i n g s ca l e  at t he base cf 
t he a r c i n g con t a c t t i p  i n s e r t w i t h  t he b r ea ke r c on t a c t s  c l os e d . 

4 .  E l e c t r i ca l  i y  O£e r a t e d  e r ea ke r s ( Re f e r  t o  Fi g u r e s  2 A  a nd 3)  

a) �o t or  C u t -O f f  Sw i t ch a n d  Ser i ng- Pos i t i o� Sw i t ch -

Th e s e s �ot i  t ch e s  a r e moun t e d  on a corrmon bracke t  t ha t I s  s e t  a n d  
r o l  1 - � i nned  i n  pos i t i on d u r i n g p r od � c t i on tes t i n g . J f  r e p l a c e ­
men t i s  r e q u i r ed , t h e  b r a c ke t  mus t be pos i t i on ed s o  t h a t  w h e n  
r o l l p i n s {236) i n  gea r ( 2 3 5 )  a re a t  t he t o p  pos i t i on , t he v  h d v e  

mov e d  p l u nge r ( 2 33)  a ga i n s t  t he r o l l e r o f  mo t o r  c u t - o f f  s � f t c h 
( 2 32 }  to s h u �  o f f  t h e  mo t o r . As t he s p r i n g s  a r e c ha r g ed . a rm 
( 23 1 )  m� s t  en ga ge t h e  r o l l e r of s p r i n g - pos i t i on �w i t ch ( 2 30 ) . 
P i  l ot �o l e s a r e  p r ov i ded : n  t h e  mo� � t i ng b ra c ke t  f o r d r i I l i ng 
a n d  ro l l - p i nr. i ng t he rep l aceme� t a s s emb l y i n  t he c o r r e c t  

pcs i t i on .  
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E .  C ONTACT RE P LAC EMENT Re fe r  t o  F i g u r e  6 .  
of ma i n  cu r re n t  ca r ry i n g con t a c t s  and a r c i n g 
i n i t i a l  con tact  ma ke and f i na l  con t a c t  b rea k 
con ta c t s . The ma i n  con t a c t s  a re n o t  s ubj e c t  
s u r f a ces a re c l a d w i t h  a n  a l l oy fac i ng wh i ch 
wea r and a r c  e ros i on .  

Th e con t a c t  s t ruc t u re cons i s t s 
con t a c t s  a r ra n g ed s o  t h a t  , ,  . ., 
i s  b y  mea n s  of t he a r c i ng 
t o  a r c i n g .  The a c t ua l con t a c t  
g rea t l y  redu ce s mecha n i ca l  

When I n s pe c t i on of t he a l l oy f a c i n g I nd i ca t e s  tha t the con t a c t s  s hou l d  be 
r e p l a ced , I t  s hou l d  be n o t ed t ha t  h i nge con t a c t  f i n ge r s  (6 1 4) , ma i n  
con t a c t  f i nge r s  ( 6 1 9) a n d  a rc i n g con t a c t s  (b20) a re s pr i n g l oa d ed . The r e ­
f o r e , ca r e  mus t be exe r c i s e d  i n  remov a l a n d  i n s t a l l a t i on of any of  the  
con t a c t s . 

l .  Ma i n  Con t a c t  F i nge r �  
W i t h t h e  b rea ke r  con t a c t s  open and t he s to red -en e r gy s p r i n g s  d i s ­
cha rged , ma i n  con ta c t  f i ng e r s  (6 1 9) may be removed by l oosen i n g 
s c rews (624) enou g h  t o  re l i eve the compre s s i on on s pr i ngs  (623) as 
s hown i n  O e ta i I 1 1A1 1 •  The r e  a r e  two s p r i n gs beh i nd each f i n ge r and 
i t  i s  i mpor t a n t  tha t t hey be pos i t i oned p rope r l y  u pon re i n s t a l l a t i on . 
I f  d i f f i c u l ty i s  expe r i enced i n  co r r e c t l y  pos i t i on i ng these s p r i n gs , 
t h e  uppe r and l owe r p r i ma r y d i s conne c t s  ( 1 1 9 - F i g u re I )  may be 
removed f r om each pha s e  and the b rea ke r  i n v e r t e d  to res t on the ends 
of conne c t o r s  ( 629) and (b30) . 

A f t e r  t he con tac t f i n g e r s  a re r e p l aced , conn e c t o r  ( 629) s hou l d  be 
pos i t i oned i n  t h e  cen t e r  of the s l ot  i n  t h e  mo l d ed b a s e  t o  a s s u re 
cor r e � t  a l i gnmen t o f  t h e  pr i ma ry d i s connect f i ng e r s . 

2 .  S t a t i ona ry A r c i n g C on t a c t  
The  s ta t i ona r y  a r c i ng con t a c t I s  a pa r t  of con n e c t o r  ( 629} a n d  may 
be rep l aced b y  p r oceed i n g as above . I n  t h i s  ca s e , s c rews {624) 
m u s t be removed . H oweve r ,  to p r ov i d e c l e a r an ce for remova l of 
conne c t o r  ( 629) f i r s t  i ns e r t  a . 1 8 7 ' '  d i ame t e r  r od a t  l eas t  2 1 1  l on g  
t h ro ugh the  open i n g i n  s uppo r t  {b l 5) a s  s hown i n  O e t a i I 1 18 1 1 •  I t  
m a y  be n e ce s s a r y  t o  comp r e s s  con ta c t ( 6 1 4) oppos i t e a r c i n g con tac t 
(620) i n  orde r to  i n s e r t  the  rod . T h i s  w i l l  ho l d  hinge con tac t 
f i n g e r s  ( 6 1 4) i n  pos i t i on to pe rm i t remova l of p i n ( 603) . A f te r 
remova l of p i n (603) , ma i n con t a c t  (6 1 7 ) a nd a r c i n g  con t a c t  (620) 
can be pos i t i oned s o  t h a t  conne c t o r  ( b29) can be r emoved . 

3 .  H i nge Con t a c t  F i nge r s  
H i n ge con t a c t  f i nge rs  (6 1 4} may b e  r emoved a s  f o l l ows :  

Remove top s c rew (b27)  f rom s u ppo r t  (6 1 5 ) and r e p l ace I t  w i th a 
. 250-20  s c rew a t  l ea s t 1 . 5 ' '  l on g .  Remove l owe r  s c rew (627)  a n d  then 
g ra d ua l l y  ba c k  of f the 1 . 5 "  s c r ew a s  shown i n  O e t a i 1 1 18 1 1 ,  to re l I eve 
the l oad i ng f rom s p r i n g s  (628) . The h i n ge con t a c t  f i nge r s  can now be 
removed . To p r ov i d e e a s i e r acces s to the h i nge con t a c t  f i n g e r s , p i n  
{603 ) may be r emoved a f t e r  t he l oa d i n g i s  re l i eved f rom s pr i ngs {628) . 
Be ce r t a i n  to r e p l ace  the 1 . 5 1 1  l ong s c rews w i t h  t h e  or i g i na l  s c rews 
a f t e r  r e p l ac�nen t of t he con tac t f i n g e r s . 
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4 .  Mov i ng Arc i ng and  Ma i n  Con t a c t  
E i ther  mov i ng a r c i ng con tact{b20) o r  ma i n  con t a c t  (b l 7) o r  b o t h , 
may be removed a nd r e p l a ced a s  f o l l ows : 

Fo l l ow t he s teps ou t l i ned i n  pa r a g r a ph 3 i nc l ud i n g remov a l of p i n  
( 603) o r  i f  h i n ge con t a c t  f i n ge r s  a re n o t  t o  be r e p l a ced , om i t t h e s e  
s t e ps a n d  beg i n by p l a c i ng a . 1 87" d i ame t e r  r o d  a t  l ea s t 2 "  l on g  
t h r o u gh t h e  open i n g I n  s u ppo r t {b l 5) as s hown i n  O e t a i I "B" . Remove 
p i n ( 60 1 )  a nd p i n (b03) i f  thes e - have no t been removed p re v i o u s l y .  

The comp l e te mova b l e  con t a c t  a s s emb l y  may now be b rough t t o  a b e n ch . 
I t  i s  s ugges ted t h a t a 0 . 5 " t h i c k  p i e ce of wood o r  pheno l i c  be 
p l aced u p r i gh t  i n  a v i s e and t h e  open s l o t i n  c l ev i s  (b l 2) p l a ced 
a g a i n s- t  I t  a s  a r e s t . The l oca t i on of s pa ce r s  (602) . (b04) a n d  (b25) 
s hou l d be noted . To m i n i m i ze a dj us tme n t upon r ea s s emb l y , t h e  pos i t i on 
of t h e  two s c r ew s  {608) r e l a t i ve t o  p i n (6 1 8) s ho u l d a l so be n o t e d . 
T hen t h e  two e l a s t i c  s t op n u t s  (b2 1 )  s hou l d  be l oosened a n d  s c r ews 
( bOB) ba cked of f fa r enough t o  remove them f rom p i n (b i B) . 
CAUT I ON :  EXTREME CARE S H OU LD B E  TAKEN T O  H O LD TH E AS S EMB LY 

F I RM LY TO RETA I N  S PR I NG GU I D E (6 1 0) AND S PR I NG (609) 
UPON REMOV A L  OF THE S C REWS . 

The mov i ng a rc i n g c.on t a c t  o r  the ma i n  con t a c t  may now be e a s i l y 
r e p l a ced . The r e ve r s e  p roced u re i s  fo l l owed f o r  r e i n s t a l l a t i on .  C a r e  
s h ou l d  b e  ta ke n  t o  r e p l a ce s pa ce r s  (602) , (b04) and (b2S) cor r ec t l y .  
C h e c k  a l i gnmen t a n d  adj u s t men t o f  con t a c t s  u pon rea s s emb l y .  
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,S E CT I ON I V  I S TAT I C  OVE RCURRENT T R I P  D E V I C E 

A .  I NTRODUCT I ON T h e  A l l i s -C h a l me r s  St a t i c  O v e r cu r re n t T r i p Dev i ces a r e 
c�n p l e t e l y  s ta t i c ;  t h a t  i s  t h e re a re n o  movi n g  pa r t s  o r  con t ac t s . The 
c i r c u i t s  of t h e  dev i ce a re des i gned f o r  l i gh t  l oa d i ng o f  compone n t s  a nd a rL 
t empe r a t u r e  compen s a te d  fo r a c c u r a c y  a nd s t a b i l i ty o f  ca l i b ra t i on ove r w i de 
t em pe r a t u re r a nges f o r  i nd e f i n i t e p e r i ods of t i me . The s t a t i c  o v e r c u r re n t  
t r i p d e v i ce s . wh i ch r e p l a c e  t he e l ec t ro -mechan i ca l  s e r i es ove r cu r r e n t  t r i p  
d e v i c e s . pe r f o rm t h e  s ame f u n c t i on w i t h a h i gh e r  d e g r e e  o f  acc u r a cy a n d  
ve r s a t i. l i ty .  I n  c ommon w i t h  s e r i e s · ov e r c u r r en t  t r i p  d ev i ce s . a l l e ne r g y  
f o r  ope ra t i on I s  ob t a i n e d  f rQn ove r l oa d  or f a u l t c u r ren t .  No b a t t e r i e s o r  
o t h e r  ex t e rna l powe r s o u r ces a r e  r e q u i red , 

T h e  comp l e t e  s t a t i c  ove r c u r r e n t  t r i p s y s t em cons i s t s of t h ree c u r r e n t  t ra n s ­
f o rme rs ,  one p e r  pha s e ,  moun t ed o n  t h e  c i r cu i t b re a k e r p r i ma ry c o n n ec t o r s , 
a r e l ea s e  ma g ne t , a n d  t h e  s t a t i c  ove r c u r r e n t  t r i p  d ev i ce ,  Th i s  s y s t em 
ope r a t es t o  t r i p t he c i r c u i t b r e a k e r when a s ys t em ove r l oa d  cond i t i on exc e ed� 
a p re - s e l ec t ed va l ue of cu r re n t . T r i pp i ng w i l l  oc c u r  a f t e r  a p r ed e t e rm i n ed 
t i me d e l ay o r  i ns t a n t a n eo u s l y  depend i ng upon t h e  adj u s tme n t s e l ected and t h e  
ma g n i t ude of t h e  ove r l oa d . 

The s ta t i c  t r i p  dev i ce con t a i ns t h ree cu r r e n t  t rans fo rme rs wh i ch p r ov i de a �ma l l l ow v o l t a ge s ec o n d a r y  c u r ren t p ropor t i ona l t o  t he c i r c u i t b r eake r 
p r i ma ry c u r r en t . The s econda r y  o f  e a c h  t ra n s f o rme r i s  connec t e d  i n  s e r i e s  
w i t h a powe r s u pp l y  t ra n s f o rme r a n d  a n  a ux i l i a ry t ra n s f o r me r .  Th e o u t p u t  

o f  t h e  powe r s u pp l y  t r a n s f o rm e r s  i s  r e c t i f i ed t o  p r ov i de D . C .  e n e r g y  t o  t h e  
r e l ea s e  mu g n e t t r i p  co i 1 a n d  a l s o a r egu l a ted D . C .  powe r s up p l y  t o  ope ra t e  
t ra n s i s t o r c i rc u i t s . P o t e n t i ome t e r s o r  r h eos t a t s  con nec t e d  i n  p a r a l l e l  w i t h  
t h e  a ux i l i a ry t ra n s f o rme r s  p r ov i de a n  A . C .  s i gn a l vo l t a ge p r o po r t i on a l t o  
the p r i ma ry c u r ren t . T h i !>  ac t s  a s  the i n t e l l i ge n c e  i np u t  f o r  t h e  dev i ce ,  
u n d  t he mu gn i t u d e  o f  t h i s  A . C . v o l ta ge de t e rm i n e s  whe t h e r  o r  n o t  t he b r e a �c r  
w i  I I t r i p a n d  t he t i me d e l ay b e f o r e  t r i p p i n g .  The re l a t i on be tween t h i s  A . C .  
S i !J i l d l vo l t a ge and t h e  p r i ma r y c u r r e n t  c a n  be v a r i ed b y  adj us t i n g  t h e  
po t e n t i ome t e r s  t o  s e t  the 1 n i n i mum p r i ma ry c u r r e n t a t  wh i ch t r i pp i n g w i l l  
oc cu r . T h i s i s  t h �  p i c k - u p  a d j ustme n t .  

A t ra ns i s t o r  t r i gge r c i r c u i t p reven t s  o p e r a t i on o f  t h e  t t rn t n g c i r c u i t un l es s  
t h e  s i g n a l exceeds 95% o f  p i c k-up v a l ue .  I f  t h e  t r i g g e r h a s  o pe r a ted , a 
c a p a c i to r  w i l l  cha r g e  y ra d u a l l y  io  a v o l t a ge wh i ch c a u s es t h e  s t a t i c  s w i t � h 
to o�e r a t e , e n e r g i z e t he t r i p  c o i l ,  a n d  t r i p  t h e  b r ea ke r ,  l f  a t  a ny t i me 
b e f o r e  th e s t a t i c  sw i tch a c t ua l l y  ope ra t es , t h e  p r i ma r y c u r r e n t d e c r e a s e s  to 
9 5% o r  l c s :,;  o f  t he s e t  p i c k - up , t he t r i g g e r w i l l  t u r n o f f D n d r e s e t  \'l i l t  t u ke 
� l .::.. u � . 

5 orut.! m i n c. r  va r i a t i ons i n  p i c k - up a nd t i me de l a y may b e  expe c t ed w i t h t empe ra t u re 

f l u c t ua t i ons f r om a n  amb i e n t  o f  -4o°C . t o  a n  amb i en t  o f 5 5°C .  

A t y p i ca l  b reake r r a t i n g p l a t e  i s s hown i n  F i g u r e  7A . The max i mum r a t ed 
ampe res i s  d e t e rm i n e d  by t he c u r ren t t ra n s f o rme r s  mou n t e d  o n  t h e  c i r c u i t 
b r.:: a kc r  p r i ma ry c o n n ec to r s . The max i mum c u r ren t ava i l ab l e  i s  l i m i t e d  b y  t he 
c i rc u i t b r ea ke r f rame s i ze .  S i n c e  t h e  s t a t i c  ov e r c u r r e n t t r i p  dev i ce compon e n t s  
a r t:!  ca I i b r a t cd i n  t e rms o f  t ra ns f o rmer s econd a ry c u r r en t .  t h e  s an . e  dcv i  c e  c a n  be 

u� e d  w i t h  any o f  the  g r oups of c u r ren t t r a n s f o rme rs ava i l a b l e .  
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B .  D E S C R I PT I ON OF S TAT I C  TR I P  DEV I C ES  These i ns t r uc t i ons desc r i be f o u r  
mod e"'jS"';r s t a t i c  t r i p dev i ces . AITMe s l rn i  J a r  I n  ma ny res pec t s  a n d  d i f f e r  
on l y i n  t h e  k i nd of end u s e  f unc t i on t ha t  t hey p rov i de .  A l l u s e  t h e  s ame 
cu r ren t t r ans f o rm e r  i np u t s  and p rov i de ou t pu t s i gna l s  to the ma gne t i c l a t ch 
r e l ea s e  as p rev i ous l y des c r i bed . 
D ua l Mode l A I  
Fu r n i s hed w i t h  one non -adj us tab l e c u r ren t - t i me c u r v e . The c u r v e  may be 
e i t: he r  for the m i n i mum , the i n t e rmed i a te , o r  t he max i mum c u rve as s hown I n  
F i g u re ]E . T i me de l ay u p  to f i f t een t i mes p i ck-up i s  s tanda rd , a s  I s  
i ns t a n t aneous t r i pp i ng be tween f i ve and f i f teen t i mes p i ck- up by a dj us tme n t . 
I t  mon i to rs the c u r re n t  i n  each of the t h ree ph as es .  

Dua l Mode l AG iamc ;s t he Hode l A I  except t h a t  t h e  c i r cu i t I s  a r ranged to mon i t o r  c u r r e n t  
I n  two pha s es a n d  c u r r e n t  I n  t h e  neu t ra l o f  t h e  p r i ma ry c u r re n t  t rans f o rme r s . 

Th i s  de v i ce i s  t h us a b l e  t o  p rov i de n o rma l ove r l oad and s h o r t  c i r cu i t 
p ro t ec t i on , and a l s o to d e tec t g ro und f a u l t c u r re n t s  a s  l ow  a s  20% of t h e  
cu r r e n t  requ i red t o  ope r a te t he p h a s e  c i rcu i t s .  

Se l ec t i ve  Mode l 0 
Th i s  s ta t i c  ove r c u r rent t r i p dev i ce i s  f u r n i s h ed w i t h  t h ree l ong t i me de l ay 
curves  a n d  t h ree s ho r t  t i me d e l ay c u r v es , any comb i na t i ons of wh i ch may be 
s e l ec te d  by s e t t i n gs on the f ron t p l a te of the dev i ce .  Se l ec t i v i ty be tween 
coo rd i n a t ed c i rcu i t b reake rs ca n b e  ma i n t a i ned t h rougho u t  t he f u l l i n t e r ­
rup t i ng range o f  t h e  c i rc u i t b r eake r s . T h e  Mode l 0 dev i ce mon i to rs t h e  
cu r re n t s i n  each o f  t h e  t h ree pha s es . T h e  a r rangemen t  of the c u r r en t - t i me 
cu rves  i s  s hown i n  F i g u re 70 . 

Se l e c t i ve Mod e l DG 
S ame as  t h e  Mode l D excep t that the c i rcu i t I s  a r ranged to mon i to r cu r re n t 
i n  two pha s e s  and c u r r e n t  i n the neut ra l of the p r i ma ry c u r ren t t r ans fo rme rs . 
Th i s  dev i ce i s  t h u s  ab l e  to p r ov i de norma l ove r l oa d  a nd s ho r t c i r cu i t  
p ro t ec t i on , a n d  a l s o to d e t e c t  g round fa u l t cu r ren t s  as l ow  a s  20% of t he 
cu r r e n t  r equ i red to ope ra t e  the phase c i rcu i t s .  

Th r·oughout t h e  tex t  any r e fe rence t o  s t a t i c  t r i p dev i ce -

I . 

A- 1 I s  a I s o  app l l cab l e  to A-2 
AG i 5 a l s o a pp l i ca b l e to AG- 1 0 i 5 a I s o  a pp l i ca b l e  t o  0- 1 

S E LE CT I O N  OF S ETT I NGS 
The s ta t i c  ove r c u r ren t t r i p dev i ces h av e a n umber of knobs a n d  sw i tches 
wh i ch can be a r ranged t o  s e l ec t  t h e  s pec i f i c  cond i t i on s  t h a t  w i l I ca us e 
the c i rcu i t  b r ea ke r  to open . The s e l ec t i on of  s e t t i ngs I s  u s ua l l y made 
when t h e  c i r cu i t b re a k e r  i s  p l aced i n  s e rv i ce ,  and w i l l  n o t  requ i re l a te r  
ch an g es un l es s  l oad cond i t i on o r  o t he r p r i ma ry c i rcu i t changes a re made . 
The f o l l ow i n g pa r a g r a p h s  des c r i be the va r i ous s e l ec t i ons  tha t ma y be made . 
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CAUT I ON :  A L L  S E LECT I ON KNOBS ARE EQU I PP E D  W I TH S HAFT LOCKS TO 
ENSURE PE RMANENC E OF S ETT I NG S . TURN I NG A KNO B  O N  A 
LOCKE D SHAFT W I LL CAUS E LOS S OF CA L I B RAT I ON .  TH E 
S E CT I ON ON MA I NTENANCE D E S C R I BE S  H OW TO RESTORE 
CAL I B RAT I ON I F  TH I S  SHOULD HAPPEN . 

flc k-Up Se l ec t i on 
The t h r e e  knobs a r r a n ged ve r t i ca l l y  on t h e  r i gh t  h a n d  s i de of t h e  
s ta t i c  t r i p d e v i ce ( F i g u r e  7) a re f o r  s e l ec t i on of the cu r r e n t  a t  
wh i ch a t i me de l a y t r i pp i ng ope ra t i on w l  1 1  s ta r t .  Th i s I s  t h e  
p i c k- u p  c u r r en t .  O n e  knob I s p rov i ded f o r  each phas e  ( ex cept  Mode l s  
AG , DG , whe re t h e  m i dd l e  knob I s  u s e d  t o  s e l e c t  g round c u r r e n t p i ck­
up) • 

Th l� p i c k - u p  s e l ec t i on d i a l s  a re ma r ked w i t h  t h e  l e t t e rs ' 'A' ' t h r ough 
"E " .  The p i c k - u p  c u r re n t  def i ned by each l e t t e r  I s  l i s t e d  on t h e  
c i r cu i t b rea ke r ra t i ng p l a te (F i gu re 7A) . Th i s  i s  t h e m i n i mum 
p r i ma r y c i rc u i t  c u r r e n t  wh i c h w l  I I  cause  t h e  c i r c u i t b reake r  to  
open .  

E XAMP LE : A c i r c u i t b rea ke r  has  a ra t i ng p l a t e a s  s hown i n  
F i gure ?A . The p i c k - u p  s e t t i ngs a re a t  po i n t "A" .  
T h e r e f o r e , t h e  c i rcu i t w i  I I  ca r ry up t o  2 0 0  Amp� 
w i t hou t t r i pp i ng ' the c i rc u i t b r eake r .  Abov e 2 0 0  
Amps a t r l  p ope ra t i on w i l l  occu r .  

The p i c k- up s e l e c t i on I s  con t i n uous a n d  may b e  s e t  b e tween ma r ks i f  des i red . U s ua l p ra c t i ce i s  t o  s e t  a l l p i ck-up knobs a t  t h e  s ame 
ma r k , bu t t h i s  i s  n o t  neces s a ry a n d  d i f f e re n t  p h a s e s  c a n  have 
d i f f e rent  p i c k-up s e t t i ngs . 
The ra t i ng of t h e  c i r c u i t b r e a ke r d e pends s o l e l y  on t h e  p r i ma ry 
c u r re n t  t rans f o rme rs  s e l e c t ed for  t h e  a pp l i ca t i on , a n d  i s  J i m i t � d  
on l y  b y  t h e  c i r c u i t b reake r f rame s i z e .  T h e  ra t i ng of a c i rc u i t 
b r eake r ma y be ch anged i f  de s i red me r e l y  by re p l ac i ng t h e  c u r r e n t  
t ra n!. f or1 1 .e r s  a nd t h e  b rea ke r ra t i ng p l a t e .  No t h i n g changes on  t he 
s t d t i c  t t · i p  d e v l �� or o t he r b re a ke r  c omponen t s . F i g u r e  7A s h QI �  
b r e� ke r  r a t i n g s  a v a l t a b l e  w i t h  v a r i ou s c u r r e n t t r a n s f o rme r s . 

E �AMP L E : T h �  b reaker r e p r e s e n t ed by t h e  r a t i n g p l ate  I n 
F i g u r e  7A i s  c h a n ge d to ha v e  600 max i mum r a t ed Amp s  
( th u s  A • 3 0 0 , B • 3 7 5 , C • 450 , 0 • 525 , E • 600) . 

l h e  p i c k - u p  s e t t i ngs a r e  s t I I I  on "A" . The c i r c u i t 
w l  I I  now ca r ry up to 300 Amps a n d  w i  I I t r i p on any­
t h i ng a bove 300 Amps i n  t h e  p r i ma ry c i r cu i t . 
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§Lound P i ck-Up Se l ec t i on 
Mode l s  AG , DG . The m i dd l e  knob on t h e  r i gh t  h a n d  s i de of t he Mod� l s  AG , 
OG , I s  used to  se l ec t  the sens i t i v i ty of ground c u r ren t d e t e c t i on .  I t  
I s  ca l i b ra ted as a p e r ce n t a ge of the M I N I MUM ava i ! a b l e p i ck-up c u r r e n t 
shown on the b reaker ra t i ng p l a te (F i gure 7A) . I t  does not h ave any C: r� l a t l on sh l p to the p i c k- u p cur rent se l ec ted for  the phas e s e t t i ngs . 
Ca l i b ra t i ons a re ma rked a t  2 0 , 40 , 60 , 80% but  adj us tment i s con t i nuous . 

EXAMP LE : 1 .  A c i r c u i t b reake r has a ra t i ng p l a t e  pe r F i gure ]A. 
The p i c k-up s e t t i ngs are on 1 1C 1 1  to s e l ec t  300 Amps 
p i c k - u p . The g round p i c k-up Is se t at 40% . 

T h e  g round c u r rent tha t w l  1 1  cause  t r i pp i ng I s  there­
fore not l es s  than 40% of 200 Amps , or 80 Amps . 

EXAH?LE : 2 .  Same cond i t i ons except  p i ck-u p  set t i ngs are on 1 1E 1 1  to 
s e l ec t 40 0  Amps p i c k-u p .  

T h e  g round cu r ren t p i c k- u p  I s  s t l  I I  80 Amps , based o n  
the m i n i mum ava i l a b l e  p i ck-up o f  200 Amps . 

Ground current p i ck-up i s  t rea ted I n  the s ame manne r as phase cu r ren t 
p i ck -u p  when us i ng the cu r ren t - t i me cu rve , and the  s ame cu rve ( F i g u res 
70  and 78) i s  used for def i n i ng t i me de l ay .  

EXAMPLE : 3 .  B reaker  ra t i ng pe r F l gu re"/7A .  Phase p i ck -up s e t t i ng 1 1E 1 1  
(400 Amps ) . G round p i ck-u p s e t t i n g 40% (80 Amps ) . An 
actua l g round cur rent of 320 Amps I s  f l ow i ng .  

320 Amps g round cu r rent I s  fou r t i mes (4X) p i c k -u p a nd 
w i l l  ca us e a t r i p ope ra t i on I n  fou r and one-ha l f  s econds 
(on the m l n l m�m t i me band) as s hown on the curren t - t i me 
cu rve (F i gure 7E) . Howeve r ,  t h i s  g round cur rent i s  much 
l es s  than the pha s e  p i ck-up set t i ng ,  and wou l d  not be 
recogn i zed on the phase p i c k - ups . 

The l owe r  l i m i t of g round fa u l t  recogn i t i on on the  Hode l s  AG , OG , s ta t i c 
t r i p  dev i ces I s  40 Amps g round cu r ren t .  P r i ma ry cu r rent t rans f orme rs 
that p r ov i de a H I N I MUM CONT I NUOUS CURRENT SETT I NG OF LESS THAN 200 AMPS 
(Group I V ,  F i gu re 7A) s hou l d  not be used for ground fau l t  detec t i on .  

I ns t a n t aneous Tr i p  S e l ect i on 
Mode l s  A I  and AG . T h e  knob on the I aw-te r  l ef t  s e l e c t s  a cu r re n t  v a l ue 
a b ove wh i ch t r i pp i ng takes p l a ce I ns t a ntaneous l y  I n s tead of on t i me de l ay .  
The ca l i b ra t i on i s  mar ked i n  mu l t i p l es of p i ck-up and a l l ows s e l e c t i on 
be tween f i ve t i mes ( 5X)  and f i f teen t i mes ( I SX) p i ck-up .  I t  I s  t h us 
dependen t on the s e t t i ng s  s e l ected for  pha s e  p i ck - u p  (as we l l as g roun d 
p i c k-u p on the Mode l AG) . The cu r ren t - t i me cu rve (F i gure  7E) s hows h ow  
t h e  t i me de l ay w i l l  f o l l ow  the approp r i a t e  t i me band cu rve un t i l t h e  
i n s t an taneous s e t t i n g I s  reac hed , then w i  1 1  g o  to  the i ns t an taneous va l ue 
for a l l cu r ren t s  above tha t s e t t i ng .  
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EXAMP LE : B reake r ra tin g  as p e r  F i g u r e  ]A. Ph as e p i c k-up s e t t i ng 
1 1E 1 1 (400 Amps} . I ns ta n taneous s e t t i n g l OX (4000 Amps ) . 

E XAM P LE : --

Cu r ren t s  a bove 4ooo Amps w i  I I  ca u s e  I ns tan t a n eous 
t r i pp i n g  t o  occur ; currents  be l ow  4000 Amps w i  I I  f o l l ow  
t h e  approp r i a t e t i me de l ay cu rve . 

B rea ke r ra t i n g  as pe r Figure ]A . Phase p i c k -u p s e t t i n g 
1 1£ 1 1  (4oO Amps ) . G ro und pic k-up s e t t i n g 40% (80 Amps ) . 
I ns ta n t aneous s e t t i n g  l OX .  

I n t h i s examp l e  us i n g a HOD E L  AG , t h e b re a ke r  w l  I I  t r i p  
w i t hou t  t i me de l ay I f  t he phas e cu r re n t  exceeds 4<100 
Amps , or I f  the g round c u r r e n t exceeds Boo Amps . 

T i me Band S e l ec t i on lhe t i me bands on the Mode l A I  and AG a re s e t d u r i n g manufac t u re and 
c a nnot be c ha n ged . The legend on t h e  uppe r l e f t cor n e r  of t he s ta tic 
t r i p dev i ce ind i ca tes whe t her t h e  par t i cula r dev i ce i s  s e t  f o r  M I N I MUM , 
I NTERME D I ATE , or MAX I MUM T I ME BAND , co r r e s pond i ng t o  t h e  c u r v e s  on 
F i gure 7 E .  

Th e Mode l s  0 ,  OG , are a r ranged s o  that any of t he t ime bands may be 
s elected  as des i red . A l s o , t h e re a re two g ro ups of t i me ba n d s  
prov i ded ; one f or long t i me delay and o n e  f o r  s h o r t  t i me de l a y , 
co r r es pond i n g t o  t he c u r ves on F i gu re 70 . 

The knob a t  t h e  m i d d l e  of t he l e f t  s i de on the Mode l s  0 ,  OG fron t 
pla t e  i s  a t h ree -pos i t i on sw i t ch marked to indica te  LONG T I ME BAND 
S E TT I NG .  The t h ree pos i t i on s  pro1 l de for  s e l ec t i on of a M I N I MUM , 
I NTERME D I ATE , or MAX I MUM T I ME SAND , a s  s h own on F i g u r £  7. 

The knob a t  t h e  uppe r m i dd l e  of t he Mode l s  0 ,  DG f ron t p l a t e  p rov i des 
for s e l ec t i on of e i the r a M I N I MUM , I NT E RMED I ATE , OR A KAX I MUM SHORT 
T I ME BAND s e t ting . 

T h e  two g ro ups of time bands a re Independen t of each o t he r .  Any l on g  
t i me band can be  s e l ec t ed t o  work w i t h a n y  sho r t  t i me lJand . 

l r d fl� f e r  t o  S h o r t  T i me S c I e �  t i orr 
Mode l s  D ,  DG . The knob at the l owe r  m i d d l e  of t he Mode l s 0 ,  OG f ron t 
p l a t e s e l ec t s  t he va l ue of p r i ma ry c u r r e n t  a bove wh i ch the t i me de l ay 
w i  I I  f o l l ow  the s e l ec t ed s ho r t  t i me band . I t  i s  ca l i b ra t ed i n  
m u l tip l e s of t he s e l ec t ed ph a s e  p i c k - u p  c u r ren t .  Ma r k i n gs a re  
p rov i ded a t  5 ,  1 0 ,  I S  a nd 2 0  t i mes p i c k - u p . The p r i ma ry c u r re n t  
va l ue of th i s  adj u s tme n t  depends on t h e  pha s e p i c k - u p  s e t t i ng t ha t 
has  been s e l ec t ed • 
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EXAHPU: : -- B reaker r a t i ng as p e r  F i g u r e  7A . Phase 
"A1 1 ( 200 Amps) . Lon g t i me band s e t t i ng 
S h o r t  t i me band s et t i ng I s  on H I N I MUH . 
s h o r t  t i me I s  s e t  a t  l OX .  

p i c k - u p  s e t t i ngs 
I s on AAX I HUM . Trans fer  t o  

Currents between 200 M'lps and 2000 Amps w l  1 1  t r i p  t h e  
b reake r a f t e r  a t i me de l ay def i ned by t h e  max i mum l on g  
t i me cu rve ( F i g u r e  70) . Cu r rents above 2000 Am p s  w i l l  
t r i p  t he b reaker i n  t h e  t i me I nd i ca ted by t he m i n i mum 
1 h o r t  t i me cu rve . · ' 

I f  the ph•se p i ck-up s e t t i ngs we re changed to 1 18 1 1  
(250 Amps ) , t h en t h e  s h o r t  t i me band wou l d  be u s e d  for 
cu r re n t s  of 2500 Amps and above . 
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2 .  � I NTENANCE AND TEST I NG 

Ma i n tenance 
Each s ta t i c  overcu r ren t t r i p  dev i ce i s  adj u s ted , ca l i b ra te d , and tes t ed 
before s h i pmen t  a n d  I s  ready for  u s e  a f t e r  s e l ec t i ng app rop r i a t e  set t i n g s  
a n d  l oc k i ng the poten t i ome t e r  s ha f t s . 

Ma i n tenance I n  t h e  u s u a l s en s e  of c l ean , readj u s t ,  l ub r i ca t e ,  e t c .  i s  not 
requ i red on s t a t i c  ove r c u r ren t t r i p  dev i ces . The on l y  ma i n tenance t h a t  
I s  recommended i s  p e r i od i c  ve r i f i ca t i on t ha t  t h e  dev i ce I s  fun c t i on i n g .  
Th i s  may be s upp l emen t ed as des i red by check i ng the ca l i b ra t i on ,  
I n s pec t i on for l oose o r  b roke n ex te rna l w i r i ng ,  res t o r i ng l os t  ca l l -
b r a t i on , e t c • 

�es t or i nq Los t Ca l i b ra t i on 
The ca l i b ra t i on of the s t a t i c  ove rcu r re n t  t r i p  dev i ce depe n d s  on the 
knobs be i n g p rope r l y o r i e n ted on t he i r s ha f t s . I f  t h e  knobs a re forced 
by neg l ec t i ng t o  l oosen the s h a f t  l oc k s , ca l i b r a t i on w i l l  be l os t ,  b u t  
c a n  read i l y  b e  res t ored . 

A knob w i  I I  be I n  p rope r ca l i b r a t i on I f ,  when t u r ned coun t e rc l oc kw i s e a s  
fa r a s  I t  c a n  go , t h e  po i n t e r  l i nes up p rec i s e l y  w i t h  t h e  red ca l i b ra t i on 
dot on t h e  d i a l . Re f e r  t o  F i g u re 78 . 

I f  the above check s hows the ca l i b r a t i on to be i n  e r ror , r emove the k nob 
hy l oos en i n g I t s s e t  s c rew and s l i pp i n g I t  off t he s h af t . Then be s u r e  
t h e  s h a f t l ock I s  l oosened ( s ee F i g u re 7 B )  a n d  t u r n  t h e  s ha f t  coun ter­
c l oc kw i se as  f a r  a s  i t  w i  I I  go . K e e p  t he s ha f t  I n  t h a t pos i t i on a nd 
rep l ace t h e  knob s o  t h a t i t  i s  d i rect l y  ove r t h e  red ca l i b r a t i on dot . 
T i g h t e n  t h e  s e t  s c r ew I n  the knob . 

W i th the s h af t l oc k  l oos ened , t he knob may now be t u rned to t h e  s e l ec t e d  
d i a l  pos i t i on ,  t he s h a f t  l oc ked , a n d  t h e  d ev i ce r e t u rned t o  s e r v i ce . 

T e s t:J.n.9. 
T h e  t e s t i n g of A l l i s -Cha l me r s  s t a t i c  ove rcu r re n t  t r i p dev i ce s  I s  eas l l y  
ac comp l i sh ed unde r f i e l d  cond i t i ons w i th  a m i n i mum of eq u i pme n t  a n d  
p r epa ra t i on .  V a r i ou s  t e s t s  c a n  b e  made , a n d  i n  a ma nne r t h a t  makes t h em 
s u i t a b l e  for  u s e  d u r i n g rout i ne ma i n t ena nce . C a l i b r a t i on c a n n o t  norma l l y 
be d one under  f i e l d  cond i t i ons . 

The tes t s t h a t  w i  1 1  be des c r i bed can be done on a comp l e t e b re a k e r  
a s s �nb l y  l oca t ed I n  the d i s connec t pos i t i on i n  t h e  c u b i c l e ,  o n  t he 
comp l e te b reaker on a wo r k  t a b l e ,  o r  on a s ta t i c  t r i p  dev i ce cQn p l e te l y  
removed f rom the b r ea ke r .  I t  i s  not neces s a r y  to remove perma n e n t  
w i r i n g i n  o r d e r  to ma ke t es t s . Tes t i n g c a n  b e  done o n  a b re a ke r  exac t l y  
as I t  i s  u s ed i n  no rma l s e rv i ce .  

T e s t Egu i pr:len � 
S i mp l e ,  read i l y  a va i l ab l e  e q u i pme n t  I s  u s ed I n  the t es t i ng o f  s t a t i c  
ove rcu r re n t  t r i p dev i ces . The fo l l ow i ng i tems of equ i pme n t  a re requ l req, 
f o r  pe r f o rm i ng  t he rou t i ne FUNCT I ON Tes t .  
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I .  A I 1 5  VAC v a r i a b l e  vo l t a ge t ra ns f o rme r w i t h  a t  l eas t 
3 Amps ou t pu t .  

2 .  An amme t e r wh i ch w l  I I  i nd i ca t e  I t o  3 Amps w i t h  

r ea s onab l e  a c cu racy . 

3 .  An a i r-c o r e reac tor of 35  m i l l i -h en r i es o r  mor e  w i t h  
a O C  r es i s t a nce of 20 ohms o r  l es s . A s t an d a rd 1 25 V 
DC po-.... e r  c i r cu i t b re a k e r  s o  1 eno l d t r l p co i  I (s u ch a s  
A l l i � - Ch a l me rs N o .  7 1 -200 - 745 -50 1 )  may be u s e d , a s  
may o t he r s i m i l a r  co i I s .  H owev e r , a r e a c t o r  des i g ned 
f o r  t he p u r pos e I s  av a i l a b l e ,  a n d  i s  a l s o s u i ta b l e f o r  
t h e mo r e  a c c u ra t e requ i remen t s  o f  t i me de l a y t e s t i n g .  
I t  may b e  o r d e red a s  - REACTOR , 7 1 - 1 42 -3 9 5 - 5 0 1 .  

A l l i s -Cha l me r s  ca n a l s o s u pp l y  a comp l e t e ,  i n t eg r a t ed a n d  eas i l y 
por tab l e  tes t s e t  comp r i s i n g es s en t i a l l y t h e  a bove equ i pme n t ,  a s  
I l l us t ra ted i n  F i g u re 7 C .  Con t a c t  t h e  l oca l A l l i s -C h a l me rs o f f i ce 
f o r  f u r t he r  i nf o rma t i on . 

Tes t P r��� 

0 

Th i s  s e c t i on w i  1 1  des c r i be i n  d e ta l 1 the s t e p s  t o  be ta ken t o  ca r ry C ou t t he tes t s . T e s t s  may be cond uc t e d  on t h e  conp l e t e c i r cu i t 
b re a ke r , e i t h e r I n  t h e  d i s con nec t ed c u b i c l e  pos i t i on , o r  removed 
f r om t he cu b i c l e . I t  I s  no t r e qu i r ed t o  remove or d i s conne c t  any 
pe rmanen t w i r i n g on the c i r cu i t b ieake r a s  l on g as E r i ma ry a n d  
con t ro l  c i r cu i ts a re no t connec t ed t o  t h e  b r ea ke r . I t  w i  I I  

u s ua l l y be adva n ta geous t o  pe r f o rm n o rma l ro u t i n e ma i n t enance on 
the c i r cu i t b re a ke r  be f o r e t es t i ng the s t a t i c  t r i p d ev i ce . 
A l th ou g h  the fo l l ow i ng d e s c r i p t i ons re l a t e t o  a comp l e t e c i r cu i t  
b reake r un i t ,  i t  w i l l  be a p pa ren t  t h a t  t h e  t es ts can a l s o b e  ca r r i ed 
ou t on a s ta t i c  t r i p  dev i ce by i t se l f .  

Connec t a 1 00 ohm , I w a t t  r e � l s t o r  a c ros s t e rm i na l s  7 a nd 8 
of the s t a t i c  t r i p dev i ce wh en t he c i r c u i t b r e a ke r  t r i p p i n g  
d ev i ce (see F i g u r e  8) i s  n o t  conn e c t ed t o  the s t a t i c  t r i p , 
to s i mu l a t e a l oa d d u r i n g t h i s  t e s t .  
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Func t i on T e s t - P roc eed a s fo l l ows : 

Connec t t es t c i rc u i t  a s  s h own i n  F i g u re 7 F  
Loos e n  s ha f t  J oc ks 
S e t  p i  c k � u p  knobs a t  ' W '  
S e t  i n s t a n t a n e o u s  ( o r  t ; a n s f e r ) knob a t l OX or h i gh e r  
C l os e  B r e a k e r  
Qu i c k l y  i n c r ea s e cu r r e n t  t o  1 . 5 Amps (3X  p i c k- up) a n d  h o l d  
O r e <:J k c r s hou l d  t r i p  i n  app rox i ma t e l y  I O  t o 45 s e conds  

dep�nd i n g on t h e  t i me band ( s ee cu r ren t - t i me c u r v e . 
F i g u r e s  70 , 7 F. )  

Reduce o r  s h u t  o f f  c u r r e n t .  
R e pea t a s  d e s i r e d  
S e t  i ns t a n t a neous  (or t r a n s fe r ) knob a t SX 
C l os e  B rea ker 
Qu i c k l y  i nc r ea s e c u r re n t  t o  2 . 5 Amps 
B r e a ke r  s h ou l d t r i p  i n s t a n t l y a t  2 . 5 Amps or a l i t t l e J ess 
Red uce o r  s h u t  o f f  c u r re n t 
R e pe a t  as d es i 1 ed 
Res t o re o r i g i na l s e t t i n g s a n d t i gh t e n  shaft J ocks 

T h i s f un c t i on t e s t w i l l  s h ow t h a t  the t i me de l ay c i rcu i t  a nd t he s h o r t  
t i me c i r c u i t a re f u nc t i on i ng .  Repea t a b i l i t y sh ou l d b e  good , b u t t h e  
s pec i f i c  va l ue o f  t i me de l ay s hou l d  n o t  b e  j ud ged exc e p t i n  t he b road 
s e n s e . 

O b v i ous l y .  o t he r pa r ame t e r s c a n  be us e d for this tes t - t h os e  
d e s c r i bed w i l l  g i v e a r ees on a b l y fa s t  t es t  w i t h  m i n i m um t e s t powe r .  
H i gh e r  c u r ren t s a t  t h e  "A" s e t t i n g w i  I I  g i ve fas t e r  t r i p t i me s . 
S e t t i n g s  o t he r t ha n  ' W '  r equ i re mo re cu r re n t  t o  ge t t h e  des i r ed 
mu l t i p l es o f  p i c k - u p  (e . g .  3 Amps at "E" s e t t i ng i s  r e q u i r e d  f o r  3X 
p i c k - u p } . 

The f u n c t i on t es t may be re pe a t ed u s i n g t e rm i na l s  2 -4 a n d  3 -4 {Mode l 
A I  a n d  D) ; o r  t e rm i na l  3 -2 (Mode l AG and DG) . I t  i s  n o t  r e c omme n d e d  
t o  t e s t t e rm i n a l s  4 -2 on the Mode l s  AG , DG s i nce t he g round de t ec t i on 
t r ans f o rme r c i r c u i t h a s  a v e r y  much h i gh e r  i mped a n ce a n d  I s  beyond t h e  
capa b i l i t i es o f  t he us ua l l ow  powe r t e s t f a c i l i t i es .  

I f  t he b r ea ke r f a i I s  t o  t r i p  o r  t r i ps i P s t a n t l y  a t  1 . 5 ampe r e s , i t  I s  
s ug ges t e d t h a t t h e fac t o r y be con t a c t ed . O n l y  pe r s onn e l w h o  a r e 
t h o ro ugh l y fam i l i a r  w i t h  c i rcu i t s of t h i s  t y pe s ho u l d  a t t e m p t  t o  
l o c a t e  a n d  co r re c t t ro ub l e s .  

T h e  above t e s t i s  be l i eved t o  b e  adequa t e f o r  t h e  maj or i t y o f  a pp l i ca ­
t i ons of l ow  vo l t a ge c i r cu i t b re a k e r s . Howeve r ,  t hos e w h o  r e q u i re 
c l os e  coord i n a t i on w i th  o t h e r  dev i ces and w i s h  to c hec k c a l i b ra t i on 
pe r i od i ca l l y , may do s o  i n t h e  f i e l d  w i t h  a reas on a b l e  de g ree of 
a c c u ra cy by us i n g s omewha t more e l a b o ra t e  equ i pme n t  and t e s t p rocedu re s . 
F u r t h e r  t e s t i n f o rma t i on i s  ava i ! ab l e  i n  s ta t l� t r i p  ove r c u r r e n t t r i p 
d e v i ce I ns t ru c t i on Book BWX -6678 - 1 .  
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3 .  RE LEASE MAGNEI 

The relea s e  mag n e t  I s  i llus tra t ed I n  F i gure 8 .  D u r i ng no rmal 
operat i on ,  t r i p  rod (80 1 )  wh i ch I s  a t tached t o  a spr i n g loaded 
armat ure i ns i de t he magne t i c release la t ch cyl i nder cann o t  move 
d ue to a magne t i c f i eld se t u p  by pe rmane n t  ma gne t (802) wh i c h holds 
t h e  In ternal a rma t u r e  aga i ns t  p l a t e  (803 ) on t he bot t om  of t he 
ma gn e t i c  re l ea s e  la t ch . 
When an overload o r  faul t cond i t i on ex i s t s ,  co i 1 (804) wh i ch i �  
i ns i de on t he bot t om  of t h e  mag ne t i c  release l a t ch  i s  energ i zed by 
t he s ta t i c  t r i p dev i ce c rea t i n g a flux wh i ch decreases t he magn e t i c 
h old force on t h e  s p r i n g loaded i nt ernal arma t ure allow i n g t h e  
a rmat u re t o  be f o r c e d  upwa r d  d u e  t o  t h e  spr i n g l oa d , t h e reby a l l ow­
i n g t r i p  rod (80 ! ) , to  move u p  a ga i ns t  tr i p  arm ( 8 0 5 ) , i n  t u r n , 
t r i pp i n g t he c i rcu i t breaker . As t he brea ker opens , co i I ( 804) 
becomes de -e n erg i z ed due to d e - ene r g i za t l on of t h e  s t a t ic t r i p 
d ev i ce ,  cam (806) r o t a t es arm (807) forc i ng s p r i ng loaded a rma t u re 
a ga i ns t  p l a te (803)  a l l ow i ng t r i p r od (80 1 )  to be r es e t  t o  t h e  non ­
t r i p pos i t i on .  

I f  t he spr i ng loaded armat ure does not reset d u r i ng tr i p  ope ra t i on 
as expla i ned above , s pacers (808) may be added t o  o b t a i n  pos i t i ve 
reset of t he arma t u re .  

I f  add i n g  s pacers does not  allow a rma t u re t o  be res e t , t h e  magne t i c  
releas e  latch sho uld be rep l aced . ( I f  breaker mechan i sm i s  not a t  
fault ) . 

Do not  a t t empt to d i s a s s emb l e  t h e  mag ne t i c  re l eas e la tch as t h i s  
w i  I I  d�s t roy t h e  ma g n e t i c f i eld s e t  u p  by t h e  permanen t magne t  and 
wi  I I  render the release latch i nopera t i ve permanen tly . 

When replac i ng a magn e t i c  releas e la tch , t h e  co l I (804) leads mus t 
be connec ted t o  t h e  t e rm i nal block o f  t he s tat i c  t r i p i n  t h e  
co r re c t  po l ar i ty rela t i on s h i p . 

The b l a c k  l ea d  of co l I (804) must be connec ted to term i nal 7 
( ne ga t i ve) and t h e  red lead of co l I ( 804) connec t ed to t e rm i nal 8 
( p os i t i ve)  of t h e  s t a t i c  t r i p  dev i ce .  

A c l ea rance o f  . 06 s hou l d  be ma i n t a i ned be tween t h e  t r i p a rm (805) 
and n u t  (809) w i t h  the c i r cu i t b reake r o pen , spr i ngs  cha r ged and 
t r i p  a rm (805) r es e t  by t he t r i p s haf t .  Adj u s tme n t  i s  made by 
pos i t i on i n g  n u t  (809) wh i le h old i n g tr i p rod ( 80 1 } . 

When t he magne t i c  releas e la tch has been replaced t he c i rcu i t  breaker 
s hou l d  be g i ve n  a FUNCT I ON TEST as expla i ned prev i ou s ly t o  e n s u re 
prbper opera t i on o f  a l l componen t s . 
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A ALLI S - CHALM ERS 

A ALLIS-CHAlMERS 
aOftTON. M A S S  • M A CJ E.  l ti  U 5 A 

SERIAL. N U M BER 
L -=�---] 

PICK -UP 
SETIINGS 

(AM PS) 

ONE OR MORE iJ S. PATENTS 3,1 77 .40/ 

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

Tho current t rans f o rme r s  each have f l ve con t i nuous cur ren t rat i ngs . 
For the LA-600 c i rc u i t b reake r the re a r e f i ve g roups of t rans forme rs 
es s hewn i n  Tab l e  4 • 

.. -· - - - --· - ·-·-· - -·- - - - - - - - --· - -- - .. ·- .. -- - -- - - - ·- - -- - - - 1  
TAB LE l+ CURRENT TRANS FORMERS 

I 

......_.... . . - - - · - .. · - - - - - - --·-· - ·  .. --� - - - ·---- - -- - · - - -- -- - -- - - - - - - - - - - - - - -. 

! T RANS FORMCR AVA I LAB LE C ONT I NUOUS CURRENT RAT I NGS ! I j GROUP NO . ANO KNOB P OS I T  I ONS j ' - - - -·· · · - ·· ·- - - -· - - - -- - - ·  "-- - - - - -- - - --- - - - -- - ----- - - - - -- - - - - -

i A B C 0 E : I 
4o so 6o 10 ao 

I I  75 95  1 I 0 I 30 I SO 
I l l  1 2 5 1 5 5 1 75 220 2 50 

I V 200 250 3oo 3 5 0  4oo 

I 

; v 300 3 75 450 5 2 5  600 . i 
l . . . . . . . . .  --- - - ---- - - - - - -- - -- - --- - --· - --- .. ····-- .... · - - ·-- - - - -·- - -- - - - - - - - -- - - --- - -- _ _. 

Thr.: LA- 1 600 and other 1 1lA1 1 b reake rs  have s i m i l a r g roups of c u r r e n t  
t rans forme rs ava i l ab l e  w i th appropr i a te c u r r e n t  ra t i ngs . 

F I G .  7A 
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A ALLIS-CHALM ERS 

· - -... - -----1 . ,  
/ 

II l .. - \ l!t.i,( -,, •• ,. .. ,&IIJ IIIi' ' • , . .. .. . . . f ----\1":"'--� • . • 

·nr I ·  .. I '  ! 
. .. .  

I ,. 1 •. .. • . ·-: , ' �:· _ 
�-- . . ' . ' . .... .,. �� •!:'_• .:�.:.;..\ .:_. "'. ·-· .':. '  i ,.., � ··. � \  . . '� ' )"! 
I , .,  . 

LJ [ � ;  � · : c ' I · ,·) I. � ,,.,,n H ' '  ·�r, l l  .' '  ..-.... � [ - · ·- -- ··- · - · • I_ ·.- , • ·t . •  
__ : : _::� : : ! I .  . " • I r; 

r :: .. . . .  r .. - .  · ,  . : 
,. 4' 1:)\ ., ' � - : .S- :.: ·;,' ' I . , ,  .: . i  [ '' ( I ,.,.., .,. • .,.,.,f)V\ ,, .• a•tot,,-:, i .. : . ( _ __ .., __ _ __ · ---· -

.' ) « ' 
\. • .· ' ' 
�� I 
·l.l ' •  
:. 

l 1 

. .... . . · -·- --�.J 
205424 

CAUT I ON :  LOOSEN S HAFT LOCKS 
iEfORr-R OTAT I NG KNO BS 

SHAFT LOCKS 

205422 

F I G .  78 

.. . .  ··· ----.. -�.....,.;..:......-� �  

SHAFT LOCKS AND C A L I B RAT I ON HARKS FOR 
STAT I C  OVf R C UR R E NT T R I P  DEV I CE S  

205423 

CAL l BRAT I ON 
R E FE R E NC E  
PO I NTS 
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A ALUS- CHALM E RS 

, . ·�  .. :.� . 
1· 

�� ·-r . .  , ..... _ .. ,.r., r-""' .. '""''"''f!J.· . •  ,. � .. ....... . ; 
.:: :. 

205 2 5 1  

P OR T A B L E  T EST S ET FOR  STAT I C 
O V ER C U R R ENT T R I P  D EV I C ES 

20524 3 

T Y P I C AL T E ST ARR AN G EM E N T  

2- 2L\..,.b 7 F I G .  7 C  www . 
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A ALLIS- Ci-IALMERS 
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A ALLISaCHALM ERS 

TO CURRENT TRANSFORMERS 
ON CIRCUIT BREAKER 

+ 
_ _ _ _  ! 

I 
- - - - ... 

�--f I 
- - - - -1 

�--f I 
- - - • •  1 

VARIABLE VOLTAGE 
TRAHSFORIAER 

�FER P»\RAGRAPH 2 
FOR OE SCHIPTION OF 
TE ST EQUIPMENT. 

TO TA1P COIL 

ON CIRCUIT BREAKER ....,_ - -

F I G. 7 F  

MODEL A· I,A-2 
MODEL O, D-f 
TERMINAL 

B4,.0Q< 

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

NODf:l AG.AG-f.OG 
TERMINAL 

B L O C K  
(00 N O T  T E ST 0H 

TERMINAL 4 )  
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A AWS-CHALM ERS 

CAM PO S I T I O N -
(ORE A K E R  CLO S E D) 

CAM POS I T  I O N ­

( BR E A K E R OPE N )  

� 
------

601. TR I P  R O O  

8 0 2. MAGNET 

8 03. PLATE 

804. COIL 

8 0 5 .  B R E A K E R  TRIP AR M 
806 . . R E S E T  C A M  

80 7 .  R E S E T  A R M  
608 . S PA C E R  

6 0 9 .  N U T  

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

10-DISCONNECT MOUNTING · 

SECT I ON "A":..."A" 

Fl  G. I I  

1 106. MARKING STRIP 
1 1 0 7.  BRAC K E T  
1108. BRACKE T  
1109. TERMINAL S C R E W  
1 1 10. T ERMINAL TAB 

TYPICAL S E C O NDARY D ISCONN E C TS 
r>EC. 1 2 , 1 9 6 6  7 1 - 2 4 0 - � 8 4 - 4 0 1  

The e l ec t r i ca l  a t tachments a re w i red t o  the term i na l s  of a s econda ry d l s connec. t  
a s s emb l y  wh i ch I s  moun ted on the l e f t  s i de of the b reake r .  Two b l ocks of t e n  

t e rm i na l s  each c a n  be moun ted o n  the b reake r .  The s econda ry d i s connec t as s emb l y  
i s  acces s i b l e  f rom the f ront of the b reake r and a l i gn s  w i th a s ta t i ona ry u n i t 
i n  the c ub i c l e .  The s t8 t l ona ry con tac t s t r i p s s h ou l d  be l ub r i ca t ed w i th � 
l i gh t  f i l m  of "AERO LUBR I PLATE" wh i ch I s  f u r n i s hed w i th tho sw l t chgaa r .  
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A ALLI S - CHALM E RS 

� 
I I 
I 

I 

�--l i •  : h--t _ __..r 
-11!--111+t--t-� 

,/ 

I 
I 

.J 
LEF T S IDE VIE!t 

r=h TRIP SHAF T l , v I f-l - - - - -� --t��l :: : 
i _ _  r _ _ _  J 

LTR IP ARM 

, �  rs--:--===-=-= 
\_\ 

,, 

\ ,, II u 

1 30 1 .  BR ACKE T  
1 302. S TO P  
1303. S P R I N G  
1304. SO L E NOID 

FIG. I3 
T Y P I CAL SH U N T  T R I P  
D EC. 1 2 , 196 6 71-2 40· 586·40 I 

Each e 1 cc t r l ce 1 l y-ope ra tcd breaker I s  equ i pped w i th e shun t t r i p  a t t achme n t  
for t r i pp i ng f rom a remote l oc a t i on .  S i nce t h e  s hunt t r i p :o l 1 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 t ch I s  used  t o  
i n te r rupt I t s c i rcu i t i mmed i a t e l y  af ter the b reaker I s  t r i pped , Ene r g l za t l on 
of the c;oi  I caus es the a rma t u re t o  p i c k up and rota te the  t r i p  a rm coun ter­
c l ock\•J i s e  t o  t r i p  the breake r .  Ex tens i on s p r i ng ( 1 303) returns the a rma tu re 
to I t s norma l pos i t i on .  www . 
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A AWS-CI-tALMERS 

1401. AIRPOT 

1402. SOLENOID 

140�. UhiK 
1404. TIME DeLAY ADJ USTING SCREW 

140� BRACKET 

l406. COVER 
140 '1  ARM 
1408. ADJUS T I NG SCRE W  

( 
,-- ··- --- - ­,• 

I I 

r ·--

1 ' 

·� I. 

L .------- --

DE TAIL "A" 
(SHOWN FROio! RIGHT·HANO 510[ OF BRE A K E R )  

1409. LOC KNUT 
1410. T R I P  BAR 
14 1 1. PICK· UP 8 D ROP OUT ADJUSTING SCREW 

14 1 2 LOCK NU T 

141 �  SPR I NG 

1414. T R I P  SHAFT 
14 1 �  TRIP ARM 

14 1 E>  P L AT E  

FIG. I 4  
TYPICAL UNDERVOLTAGE DEVICE 
f�ARCH 3, 1967 71 - 24·0 - 615-402 

Tile undervol tage t r i p  dev i ce a u t oma t i ca l l y  t r i ps t h e  b reeke r  when the 
vol tage d rops be f ow a p r ede t e rm i ned va l ue .  E i t h e r  i ns tan taneous or t i me ­
de l ay ope ra t i on can be s u pp l i ed .  Adj us t i ng s c rew ( 1 408) shou l d  be s e t  t o  
p r ov i de an a i r ga p  of . 2 5 1 1  be tween the s o l eno i d po l e  head a n d  a rma t u r e  
w i t h  t h e  dev i ce! de-ene r g i zed as sho\vn I n  t h e  f ro n t  v i ew .  A . 06 1 1 gap 
s hou l d  be ma i n t a i ned be tween t r i p  a rm ( 1 4 1 5) and t r i p ba r ( J I� J O) whe n  the 
dev i ce i s  e ne rg i zed w i t h t h e  b reaker c l osed a s  s h own i n  Oe t a i 1 1 1A1 1 •  
P i ck-up and d r op - o u t  adj us t i n g s c rew ( 1 4 1 1 )  s h ou l d  be s e t  s o  t h � t  t he 
d e v i ce p i c k s  u p  a t  a v o l t a ge o f  80% o r more o f  r a t ed v a l ue a nd d rops ou t 
be twe e n  30% .:md 60% o f  t h e  r a t ed va I ue . O n  d c v  i ce s  equ i pped w i t h  t i me 
de l ay a i r po t  ( 1 40 1 ) , a dj u s t i ng s c rew ( 1 404) c a n  be s e t  t o  p rov i de a r a n ge 
o f  t i me de l ay be tween 0 . 5  and 4 . 5  s econds . T i gh t en i ng t l1e s c r ew i nc re a s e s  
t i me de l ay .  www . 
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.. , A ALLIS - CHALM E RS 

150 1 .  B E L L  ALARM R E LAY 

1502. R E L AY CON TACTS 

1503. TE H M I NAL LUGS 

1504. S PAC E R  WAS H-E R S  

1505. LATCH I N G  A R M  

1506. R E S E T  PLUNGER 

1507. SPR I N G  

FIG. 1 5 
TYPICA L B E L L  ALAR M 

(fv1ANUAL RESE T )  
DEC. 12 , 1966 7 1 -240 -588-401  

The  be l l a l a rm a t t achmen t func t i ons t o  c l os e or open an  a l arm c i rcu i t  upon 
a u toma t i c  overcu rrcnt t r i pp i ng of the b reake r .  The re l ay co i l i s  w i red t o  
te rm i na l s  7 and 8 of the s ta t i c  t r i p dev i ce .  Th i s  I s  a l a tch i ng- type re l ay 
and re l ay con tacts  ( 1 502) a r c  res e t to the open pos i t i on shown by ac tua t i ng 
res e t  p l unger ( 1 506) . Space r  w a s h e rs ( 1 504) a r e  used to pos i t i on the re l ay 
to ens u r e  c o r r e c t  engagemen t of l a tch i ng a rm ( 1 505)  when rese t t i ng the 
COi'l t ac t s , 
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A AU..IS - CHALM ERS 

ISIO. LATCH I N G  ARMS 

151 1 .  RESET R E L AY 

1512. RELAY CO!HACTS 

1 !5 13. T E RIIII INAL UJ GS 

1514 BELL ALARM R E L AY 

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

1516. BRAC K E T  
1 5 1 7  SHIELD 
1518.  HEX HE A D SCRE W  

FIG. I 5A 
TYPICAL BE LL ALARM {ELECTRICAL RESET) 
DEC. 12, 1 966 7!- 24 0 - 6 20 -401 

· The be l l  a l a rm  ttt tachment func t i ons to c l os e  or open an a l lt rm c i rcu i t 
upon i:l l..ltoma t l c  ove rcu r ren t t r i pp i ng of t he breake r .  I t  cons i s t s of two 
re l ays w i t h  i n t e r l ock i ng a rma t u r e s . The be l l a l a rm re l ay ( 1 5 14) coi  1 I s  
w i red to t e rm i na l s  7 and 8 of the s t a t i c  t r i p dev i ce .  As th i s  i s  a 
l a tch i ng t ype re l ay ,  t he a l a rm re l ay c on t ac t s ( 1 5 1 2 ) are res e t  e l ec t r i ca l l y 
to the open pos i t i on s h own by ac t ua t i ng res e t  re l ay ( 1 5 1 1 ) . I f  t h e  dev i ce 
I s  no t s ta b l e  du r i ng b reake r  ope ra t i on o r  I f  e i ther a rma t u re f a l  I s  to p i c k  
u p  when ac tua ted , l oos en hex head s c rew ( 1 5 1 8 )  t o  repos i t i on t h e  t e rm i na l  
boa rd . Th i s  changes the engagement  be twee n  t h e  I n t e r l ock i ng l a t ch i ng 
<.� rm.::� t u rcs and tho re l a t i on s h i p  be twee n  the s ta t i ona ry and mova b l e  con t. ec u .  www . 
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A AWS-CHALMERS 

r- - - - - - .: : - - - - - ·.:.··- f])- -I ' I I 
: ' J l 

I 1 t l  
. .p. r+ -·�  I I I I ? I I 

FIG. I2  
TYP ICAL AUXI L I ARY SW lTCH 
M AR. 3,  196'7 7 1-2 4o-58HOI 

: i I I : 
' I  I ' t  � I I I I 

I I ' ' I u _ _  _ 

• 

The eux l 1 1 ary ·sw i tch I s  of tho rota•� typa end func t i ons by d i rec t connect i on 
to the b reake r mechan i sm. The con tacts e re fac tory set for · � · ·  (open when 
b reake r I s  open) and 1 1b 1 1  ( c l os �d when b r eake r I s  open) pos i t i on ,  bu t each rotor 
( 1 204) may be adj us t ed i nd i v i dua l l y  I n  s teps of 30 degrees . Th i s  adj us tment 
I s  rnade by r emov i ng cover ( 1 202) and l i f t i ng the  en t i re r o t or a s s emb l y  ou t of 
c a s e  ( 1 20 1 ) a fter d i s c onnec t i ng a rm ( 1 2 0 5 )  f r om the l i nkage . Refer t o  De ta i l 1 1C11•  
Cot ter p i n  ( 1 208) and bea r i ng ( 1 206) a r e r emov ed t o  pe rm i t remova l of r o tors 
( 1 2 04) f r om s h a f t ( 1 207) . To ch ange r o t o r s  ( 1 2 04) f rom 1 1a 1 1  to "b' '  p os i t i on ,  
the ro t or s hou l d  be rota t ed 60° i n  t he c l oc kw i s e  d i rec t i on a f t e r  remova l and 
rep l a ced on the s ha f t I �  th i s  new p os i t i on .  www . 
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