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INSlRUCTIONS 
1 FOR THE INSTALLATION AND OPERATION 

OF ALL I S-CHALHERS TYPE 1 1LA1 1  
LOW VOLTAGE AIR CIRC�IT BREAKERS 

AND AUXILIARY EQUIPMENT 

SECT I ON I. INSTALLATION .l\ND INSPECT I ON 

A. lNTROOUCTJmi The type "LA" al r cl rcul t 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 i ndividual enclosures. (pullout type) , or for 
stationary mounting In a customer's own encl osi ng case or switchboard. All 
"LA" breakers are completely assembled, tested, and ca l ibrated at the factory 
in a vert i ca 1 pos it ion and must be so ins ta I I ed to operate proper 1 y. Customer 1 s .. :j' 
primary connections should be adequately braced against the effects of short I 
circuit currents to preven t overstressing the breaker terminals. � 
8. WARRANTY Allis- Chalmers "LA" air circuit breakers are warranted to be 
free of defects In materia l and workmanship for a period of one year after . 
delivery to the original purchaser. This warranty Is limi ted to the furnish i ng� 
of any part which to our satisfaction has been proven defective. Allis- t 
Chalmers wilt not In any case assume responsibility. for allied equipment of any 
kind. 

· 

C. �VING AND INSPECTION F OR DAHA�E Immediately upon receipt of this 
equipment, carefu l l y remove all packing traces and examine parts, checking them 
against the packing llst and noting any damages Incurred In transit. If such 
is disclosed, a damage claim shou l d  be filed at once with the transportation 
company and Allis-Chalmers notified. 

D. CAUTIONS TO BE OBSERVED IN THE INSTALLATION 
AND CPE"RAT: 0� OF •=LA" CIRCUIT eREAKERS 

I. �ad Instruction Book before Installing or making any changes or 
a dj ustment s on the breaker. 

2. As the closing springs on stored-energy breakers may be charged In 
either the breaker open or closed position, extreme care shou l d be 
taken to discharge the springs before working on the breaker. 

3. When closing manua l l y-operated bre3kers, always grasp closing handle 
firm l y  unt l I It is returned to the normal vertical position . 

4. Check cur rent ratings and seria l numbe rs against single line diagram 
to assure that breakers are proper t y located in switchgear at 
I n s ta 1 I at I on. 

5. Check the a l lgn�ent of the secondary disconnect fingers to ensure 
against misalignment due to possible distor ti on of fingers during 
shipment and handling . 

6. Once the breaker Is ene rgized , It should not be touched, except for 
operating , since most· of the component parts are also energized. 

l 

�� 'i 
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E .  l!.�I.::� .. '=.LATION The 11LA11 air circuit breake r I s  completely adjusted, 
t{)S ted, and inspected at the factory before shIpment , but carefu 1 check 
should be made to be certain that shipment or storage has not resulted 
in damage or change of adjustment. Circuit breakers should be Insta l l ed 
in a clean, dry, well-ventilated place in which the atmosphere is f ree 
from destructive acid or alkali fumes. Stationary-type breakers should 
be mount e d high enough to prevent Injury to personnel either from circuit 
interruption or from moving parts d u ri n g automatic openin g of the breaker. 
Allow s uffi c i ent space to permit acce ss for c leaning and inspection bnd 
adequate clearance to Insulating barrler.above the breaker to prevent 
damage from arcing during Interruption� Before installing, make certain 
that the breaker contacts are in the open position. 

1� After the breaker Is Installed in position, c l ose It manually by the 
maintenance closing method {See Section II I) to check proper 
ft..or'lctioning of the mechanism and conta cts . (CAUTION: MAKE SURE 
CIRCUIT IS NOT ENERGIZED). Dur i ng the closing operation . observe 
that the contacts move freely without Interference or rubbing between 
movable arcing contacts and parts of the arc chutes. _Then refer to 
Sec ti on II of the Instruction Book for a detal led description of the 
ci rcuit breaker operating characteristics before putting the breaker 
In service. 

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

3 . Cubicle-mounted breakers of the drawout type are equipped with a draw
out interlock to preven t movement of a clos ed breaker into or out of 
the connected position. See Section I I of the Instruction Book for a 
description of the interlock. Its operation s hould be checked before 
the breaker is energized. 

4. Upon completion of the Installation Inspection. the breaker is ready 
to be energiz ed after the control wiring, If any, Is checked end the 
instJiation tested. 

F. �TORAGE When breakers are not to be put into immediate use. they should 
be wrapped or covered with a non-absorbent material to provide protection 
fn::m plaster, concr·ete dust or other foreign matter. Breakers should not be 
exposed to the action of corrosive gases or moisture. In areas of hi gh 
humidity or temperature fluctuations, s pace heaters or the equivalent should 
be provided. 

G. MAINTENJI:..�CE. Occasional checkin9 and c l ean ing of the breaker will promote 
long and trouble-free serv i ce. A periodic inspection and servicing at least 
every six months should be inc l uded in the breaker mai n tenance routine . 

If the ci rcu it breaker is not opereted during extended periods, the breaker 
should not remain in either the closed or open position �ny longer than six 
months. Ma i ntenance opening and closing operations should be made to ensure 
ff·eedorn of movement of all parts. 

0 

0 

H. RENEWAL PARTS When o r dering renewal parts. specify the complete name - Q. plate data i nc lud ing breaker serial number. 
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A ALLIS-CHALM ERS 
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FIG.2A 
TYPICAL OPE RATING MECHANISM 

ELECTRICALLY OPERATED BREAKER 
MARCH II, 1967 
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SECTION I I, OPERATION 

A. DESCRIPTION The lA-lbOO air circuit bn!aker has an Interrupting 
capacity of 50,000 amperes and a maximum continuous current rating of lbOO 
amperes at bOO volts, bO cycles. For information on other voltages or 
frequencies, the factory should be consulted. It is avai !able as a 
manually-operated breaker or an electrically-operated breaker. The two 
breakers are identical with the exception of the medium used to tran smit 
pcr.'ler to charge the stared-energy springs. 

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

I. M���all�-Opcrated Breaker 
As the breaker has a single-frame type constr uc t i on , most of the 
latches and linkages are arranged in pairs; however, for descriptive 
purposes, they wi II be referred to as single items. Refer to Figure 2. 
Detail IJA" sho.,.,s the position of trip latch (2lb} when the breaker 
contacts are open with the closing spring discharged. Movement of 
closing handle (ZOI) dQI.'lm<�ard r ota tes cam (208) against roller (205) 
thus pivotin9 clos i ng cam (210) clockwise about pin (20b) and extending 
stored-energy springs (209) through 1 ink (225) and pin (226). Rotation 
of cam (210) clockwise permits spring {217) to collapse toggle linkage 
(213) & {220). At the same time, trip latch (216) is reset by torsion 
s p ring (228} as shown in Detai 1 ''B". Pushing dC¥Jn 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 shovm in Detail "C11, to close the breaker 
contacts. The clos ing operation may be interrupted at any point by 
functioning of the trip device. thus ensuring 11trip-free11 operation. 

To open the breaker contacts, trip rod {207) is actuated. This rotates 
trip shaft (215) clockwise which releases trip latch (216) as shoo,..on 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. 

! l'A�E l OPERATING PROCEDURE MANUALLY-OPERATED BREAKERS 1·--·-·-------------------
i !;.tl6.RGi.t!G SPRINGS: Pull handle (201) doo,..on all the way (approximately 120°) 

and return to normal vertical position. (Engagement 

OR 

of pa\-11 (211) wi th the ratchet teeth prevents handle 
reversal un til the downward stroke is completed.) 

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

Push in manual trip rod (207). 

If shunt trip is provided, operate remote trip control L ____________ 
s w i t ch (CST) . (See F i gu re 3 _·. 

)
-------- ----
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2. £J.�_t;:_�_i.SJL1J..Y.-0P�_!:ed Breaker The mectumlsm of the electrically-operated 
breaker is the same as that of the manually-operated breaker except that 
the manual closing handle is repl aced by an electric motor and the gear 
system. 

Refer to Figures 2A and 3. Movement of the control switch (N) located 
on the front of the bre a ker to the "OH11 posi tion , when the control c i rcuit 
Is energized, will start the automat ic closing cycle. Hotor gear box 
pinion (238) rotates gear (235) counterclockwise, and pins (236) move 
across the top of flat biasing spring (234). This raises toggle linkage (237) over center and positions gear (235) to mesh with ge ar segment (240). Since this gear segment is attached to closing cam (210), the 
stored-energy springs are charged and latched in the same sequence as 
described in the previous section. The lcr,o�er extension of closing earn 
(210) engages a roller on toggle linkage (237} to disengage gear (235) 
from gear segment (240) after the stort�d-energy springs are latched i n  the 
charg�d position by spri ng -releas e latch (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 the 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). 
f\pproximately twelve seconds are required for complet ion of the spring 
charging cy cle . 

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 electri
cal !y through remote close control switch (CSC). This switch ene rgizes 
spring-release coi 1 (SRC) which moves pin (241) In a counterclockwise 
direction to trip sp ring release latch hood (202A) and spring-release 
latch (202). The "Y'' coi l is energized simultaneously with the spring
re 1 ease coi I and causes the 1'Y11 contact to open the circuit to the motor. 
Since the 11Y11 relay will rema i n energized as long as the remote c lose 
control switch (CSC) is held closed . "YJ11 contact keeps the motor circuit 
open to prevent 11pumping11 or repeated attempts to charge the s tored 
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 energ ized , and the control 
S\vitch (N) is in the 110N11 position. Figure 3 sho·.vs the s pring - positi on 
switch (SPS'b) c l os ed to complete the motor control circuit as it would 
be when the springs are discharged. 

I TABLE l-·· OPERATING PROCEDURE ELECTRICALLY-OPERATED BREAKERS �r�g �; ngs: E,ergize control ci rcul t. Hov=-rol switch (N) on I� f ron t of breaker to 110N11 position. I l E�.?S �: 
OR 

After springs are charged , actuate remote close control 
switch (CSC). 
Push d��n spring-release latch hood (202A). 

. Tripping: Actuate remote t r i p control switch (CST). l ·-���-----O_R ______ 
Pu_s_ h 

__ i_n_,_m_a_n _u_a_l 
__ 

t
_r

·
_, P 

__ 
r
_
o
_
d 

__ (_2_o _7_)_. ____ __ 
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MCKIHG SCREW 

A ALLIS-CHALMERS 

FIG.4 
TYPICAL RACKING MECHANISM 

S DRAWOUT INTERLOCK 
N�l3,1967 72·4"10·01Q-401 
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B. ��C��ECH�SM, DRAWOUT INTERLOCK, �Np LI FT I NG BAR Cubicle-mounted 
breakers of the drawout type includ e as integral parts the mechan!sm to 
rack the breaker In and out of the cubicle compartment, the drawout trip 
Interlock and the drawout position markings. 

Refer to Figu re 4. Lifting bar (401) may be used to lift the breaker when 
it is being Inserted I n  the cubicle. 

'With the breaker in position on the ralls, the following sequence sholli d be 
used to rack the breaker Into the fully connected position. 

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

l. Lower the interlock slide (402) to expose racking screw (404). 
(Lm"erlng the interlock slide will actuate trip rod (406) to trip 
a closed breaker.) While the interlock slide is in this position, 
the breaker is 11trlp-free'' and cannot be closed. 

2. With the switchgear operating cn:1nk, rotate racking screw (404) to 
move rackIng c I ev I ses (l•OS} to the position shown where they wi II 
engage with fixed pins (403) in the cub icle. 

3. The breaker should nO\>� be pushed along the rails to the "DISCONNECTED" 
position. At the same time the racking clevises (405) should be 
checked to see that they are in correct alignment with cubicle fixed 
pins (403). 

Counterclockwise rotation of the operating cran k will now rack the 
breaker Into the ''TEST" pnd connected positions. At the "TEST" and 
connected positions, interlock (408) is In Its normal horizontal 
position. By removing operating crank and then raising interlock 
slide {402) � trip rod (406) returns to the extended position permitting 
trip shaft (407) to reset and the br eake r may be operated. 

Between ''TEST11 and connected positions, the cubicle interlock cam 
(409} raises interlock (408) to hold trip rod (406) and trip shaft 
(407) in the "t r ip- free" position so that the breaker cannot be 
closed even lf interlock slide (/+02) Is raised. This is to prevent 
movement of a clo s ed breaker into or out of the connected position. 

4. To '"'i thdraw the breaker from the connected posl tion, the procedure 
Is the same ex cept that the direction of rotation of the operating 
crank Is clockwise. 

CAUTION: TO AVOID DAMAGE TO THE RACKING MECHANISM, DO NOT ROTATE 
THE OPERATING CRANK IN THE COUNTERCLOCKWISE DIRECTION 
AFTER THE BREAKER HAS REACHED THE FULLY CONNECTED 
POSIT! ON. 
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A ALLIS .. CHALIVIERS� I 

� ,_ ••• -..._ · (REFER SECT I ON Ill C PG. 7) 
� � l?�t� - MAINtENANCE CLOSING HANDLE 

-, L. . -

� ' �1 ·- --·· . " 
I I .. '";:� I �. . � ·:· !j------RELEAS E  LATCH HOOD "'t .-. >t.·--f '", "' I 

\, .,. t· .;· 1 ·] .. • 

. 

' � � . 
# ' 

·.• 
- , . .. I � ... � .·� . . : :ti .� ' . 

... �.�-·) . ·, � -. 

205429 

l····N�..., i1 ill t -:-, .. �:··� 
• \'1 

j ' 

: T Y P I C AL 
' 1"'1A I NT EtH\NCE CLOSING HAN OLE 

�lECTRICALLY OPERATED BREAKERS 

. ". 
STEP 

STEP 

' .. MANUAL TR I P  ROD ---

(REFER FIG. 2 DETAIL 11D") 
(REFER TABLE 3, PG. 7) 

FIGURE 5 

205430 ' 
. TYPICAL 

MAINTENANCE CLOSING HANDL E 
P�OCEDURE 

MAINTENANCE CLOSING 

c 

( ....... 
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�ECTJO� I ll, 1'\AINTENANCE AND ADJUSTt�EtHS 

A. ���!L� Occasional checking and cle aning of the breaker will 
promote long and trouble-free service� A peri odic inspection and 
servic i ng at intervals of six �onths or one year should be included in 
the maintenance routine. Circuit breakers located In a re as subject to 
acid fumes, cement dust, or other abnormal condi t i ons , re quire more 
frequent servicing. After a severe overload Interruption, the breaker should be I nspec ted . 
If the circui t 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 oper ations should be made to 
ensure freedom of movement of all parts. 

A sug gested procedure to follow during maintenance inspections is given 
bf.:! low: 

I. De-energ ize the primary and control c i rcui ts . 

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

3. Discharge stored-energy spri ngs . 
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). 

7. Wipe all insulated pa rts with a clean cloth saturated with a non-toxic 
cleaning fluid. 

8. Searing pins and other sliding or rotating surfaces should be cleaned 
and then coated with a light film of grease (See paragraph B). 

9. Operate the breaker manually in maintenance closing position (see 
paragraph C) to check latch and li nkage movement .  

10. theck breaker ad.Justments ( see paragraph D). 

B. LUBRICAT I ON Lubrication should be a part of the service procedure. 
Needle bearings are packed with grease and should require no further attention. 
Old grease should be removed from bearing pins and other r otat ing or sl iding 
surfaces, and they should be wiped with a thin film of pe troleum -o f !-base 
precision··equipment g r ease simi Jar to BEACON P-290. G re asi ng 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-
ting members. 

· 
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601. 6toSE 607. STRAP 
602.CLEVIS 600 PAN 

W3. SPRING {i()�. 5TUO 
604S�'-ACER 610. SCR[IY 
605.PIN (ill. SPR;I�G GUIDE 

606.SPACER 6!�. WASHER 

A ALLIS-CHALMERS 

E\13. MAIN CONTACT 619. ARCING CONTACT 625. SPACER 

6l4. NUT 620. CONTACT 626.SCREW 
61:>. PIN 621. SUPPORT 627. SPRING 

622. SPRING 628. CONNECTOR 

6i7. CONTACT !'INGER 623. SCREW 

616. ARC RUNNER 624. CONNECTOR 

FIG.6 
TYPIC�\L PANEL ASSEMBLY 
Mii.IICM 1.1M7 
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C. tV\INTf:.NANCE 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. 
Fi g u re 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 for both the electrically-operated breaker and the manually
operated breaker. Refer to Table 3 and Figure 5. 

MAI NTENANCE CLOSING 
----·-----

Place blade of screwdriver between hood and 
spring release latch. Push d��n 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 I 1 close to arcing contact touch 
position, but breaker will not close completely. l �NING CONTAC_r_s_: ___ � __ · 

__
__ 

P

_

u

_

s

_

h 
__ 

.

i

_

n 
__ m_a_n_u_a_l __ t_r_i_p __ 

r

_

o

_

d

_ 
.. 

_________________ ________ __ � 

CAUTION: THE ABOVE PROCEDURE 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 springs is slovl!y 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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I 

i. 

A ALLIS-CHALMERS 

MODEL A-1 , A-2 
DW\L Sl'AT I C 
TRIP DEVICE 

\lj ' i 

r_: .�.�-�.--.:��,--: · 
t- ... ::.:7 .. ·- ··-· ·- � .. - . .. 

'I 

205k20 MODEL D, 0�1 
SELECTIVE STATIC 

TRIP DEVICE 

FIG. 7 

205421 MODEL AG, AG•I 
DUAL STATI C 
TRIP DEVICE 

-
i 

A �lt�\·(WA._M� '1'$ 

. .. .... � 

� ... .. 

· 

'�q .. . , 

205419 MODEL DG 

'l 

SELECTIVE STATIC 
TRIP DEVICE 

� ' ' 

·� ,�#.� � 

TYPICAL STATIC OVERCURRENT TR I P  DEVICES 
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A ALLIS-CHALMERS 

A ALLIS·CHALM ERS 
eo&TON, MA08. • MAO!: IN U.e.A. 

SERIAL NUMBER 
[ "] 

MAX. RATED AMPS [I� 
PICK-UP SETTINGS (AMPS) 

A UQ� 
B�lli 
cr-..--Kl LJ.S.� o []UJ.]  
E [fOQ_Q] 

ONE OR MORE U.S. PATENTS 3.177.407 

TYPICAL BREAKER 
RATING PLATE 

The current transformers each have five continuous current ratin9s. 
For the LA-1600 circui t breaker there are five groups of transformers 
as shown in Table 4. 

j TABLE 4 CURRENT TRANSFORMERS 
..... .. ··-- --- ·-- - -·--- ·-. -- .. -·- ... -· - --- ------ - -- ... --- - --- ·- ·--.. ... --
i TRANSFORMER AVAILJtBLE CONTINUOUS. CURRENT RATINGS I 
; GROUP NO. AND KNOB POSITIONS I t·------· . 0 -· ·--- •••• -·--· - --- . ..... - ---- .. . -- ·- . ----·· - ---------------- --·--

' (l B C 0 E 
, ·�oO 5'06 /,DO "'1"0 No • I Ill 125 155 175 220 250/t 
I IV zoo 250 Joo 350 4oo-1 I v 300 3 75 45ll 525 60Q....-; I j v 1 soo 625 750 - 875 roog), I 
I VI I Boo 1ooo 1200 J4oo J600/, 1 

I . -- ------ -- ----------- ·------ - --! 
I I 

I The LA-600 and othet· 11LA11 breakers have s imllar . . groups of current I L - ��.:_n
_s_!_�.�����a

-
va 

i !���=--���- a��ro�r_i_a:_:_:��t-�:- r� ��:::_ __ ________ ' 

FIG. 7A 

.. ··-- -· � ----· . - -·-- - ·- --... �·· ··- --� ·---· ·- � . -
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t 
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. ..I 

A. ALLIS-CHALMERS 

F .... ,":. 

� f'. 

t ! � '' 11!' 
! 

I
\ 

� �---·� ·--·· ---. ' ;_�ALl!'. ; • '·.•� • ,:\ ' ,., •·r.· 

i� !\' 
i [. 
I· �l; / ·¥· .. �, '·· ' ' li �-· "' 
I' 
r: ' ' 

'N�'o;.i'�� .� Til'"' "-."'fr• �,. ' 
I -- . ..;...:: .. :;;.__, ·----= ---,. 

i 
�w,.. • • •. • .  

.�IJT I 0�.: LOOSEN SH.A.FT LOCKS 
BEFORE ROTATING KNOSS 

0. ! 

SHAFT LOCKS 

W.l• ... ·:� .. ----� !:':" "'''� j .. \ 

--

·

-
________ ' --------

205422 

FIG. 7B 

,. ... ...-....... �-.. .-----�-� .... ��----�-----�1 ·� 

� .t;.\1\�l,.l'\.(kALY-rH'Io 1 �-·, 
i . \ '' .. 1 ' • � ' . " � I · - ·. - ·  . . 

l 1'1· •J �· • 
� - �- -

. ' 
I I ' I  LJ ' . '; 

r . L _ _  

IH\'L'•''-'•1 \I ·:;.• h'' ,,., 

\. 

205423 

CAL I BRAT I ON 
REFERENCE 
POINTS 

SHAFT LOCKS AND CALIBRATION HARKS FOR 
$TATIC OVERCURRENT TRIP DEVICES 

I . I l . 

./ ·, • 

J l 

! t 
_ .. . J 
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A ALUS-CixiALMERS 

205243 

� 

... )9· :,� ... ,;��.i.llli'.��;iAOI�'· 

205 2 51 

"' .i. 4 
�- ,.· 

PORTABLE TEST SET FOR STATIC 
OVERCURRENT TRIP DEVICES 

TYPICAL TEST ARRANGEMENT 
2-24-6 7 FIG. 7C 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 

f 
��.· r I 

A ALLIS-CHALMERS 
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.A ALliS-CHALMERS 

FIG. 7E 
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1 .  I!l.E-J.a t ch Engaqemen t ( Re f e r  t o  F l  g u r e  2)  

T r i p  l a tch  ( 2 1 6) s hou l d  h ave a n  e n ga gemen t  of . 062 1 1  p l us o r  m i nu s  
. 0 1 5 ' '  on t r i p sha ft (2 1 5) • .Mea s u remen t  i s  m a d e  w i t h  t he l a t ch 
r e s t i ng on t h e  s h a f t  i n  the  r e s e t  pos i t i on . 

2 .  ti�L� Con t a c t  Make ( Re f e r  t o  F i g ure 6) 

3 .  

Comp r e s s i on of con t a c t f i n gers  {6 1 7) shou l d  be between . 093" a nd 
. 1 2.5 1 1 •  Th i s  i s  t he d i f fe rence I n  t he mea s uremen t f r om  the b rea ke r  
b a s e  t o  t h e  cen t e r  o f  t h e  f i nge r con t a c t  s u r f a ce when t h e  b r e a ke r  
i s  open a n d  t h e  mea s u remen t l n  the s ame p l ace wh en the b rea ke r  i s  
c l osed . Th i s  i s  checked w i t h  a no rma l c l os i ng ope r a t i on - n o t  
ma i n t e n a n ce c l os i ng .  Ad ju s t men t i s  prov i d ed by pos i t i on i n g s c r ews 
(6 1 0) a f te r  l oosen i ng n u t s ( 6 ! If) . Coun t e r c l oc kw i s e r o t a t i on o f  
s c rew s ( b l O) i nc r ea ses compres s i on .  Ca r e  s h o u l d  be ta ken t o  r e 
t i g h te n  n u t s  ( b l 4) a f t er adj u s t me n t .  If i t  i s  des i red t o  check 
con ta c t p res s u r e , a pus h - t ype s pr i n g s ca l e  can be u s e d  to comp r e s s  
c on t a c t  f i n g e r s  ( b l 7) w i t h  t h e  b rea ke r  o pe n . Con ta c t  p r e s s u r e  
s hou l d b e  be tween 2 0  a n d 3 0  pound s .  

A r c i n� Con t a c t  Ma ke ( Re f e r  to F i g u r e  6) 

W i t h mova b l e  a r c i n g con tact  i n  a ny one pha s e  t ouch i ng the ma t i n g 
s t a t i on a ry c on t a c t  when t he b rea ke r  I s  c l osed by the ma i n tenance 
c l os i n g me t hod ( s ee Tab l e  3 ) , the phas e t o  pha s e  va r i a t i on s  s h ou l d  
n o t  exceed . 062 ' ' .  Adj u s tmen t may be made b y  pos i t l on 1 n g  s c rews 
(b l O ) as i n  pa r a g r a ph 2 ,  bu t i t  is es sen t i a l  t ha t  t h e  ma i n  con t a c t  
ccm p r e s s i on be ma i n t a i ned w i t h i n  the  to l e ra n ce l i s t ed i n  pa ra g ra ph 
2 .  A r c i n g con ta c t  p re s s u r e ca n be che c ked w i t h the  b rea ke r con tac t s  
c l osed by  pu l l i n g both con t a c t s  a t  t h e  b a s e  of t h e  a r c i n g  con t ac t  t i p  
i ri se r t  w i th  a p u l l - t ype s p r i n g s ca l e  unt i l  contacts par t . The 
con t a c t  p re s s u re s h ou l d  be be twe en 70 a n d  8 0  pound s .  

4 .  f.l.E:.£.!!:..Lca 1 1  y-Oee r"!_t ed B rea ke r s  ( Re f e r  t o  F i gu res 2 A  & 3 )  

a )  Mo t o r - C u t -O f f  Sw i t c h  and Spr i ng- Pos i t i on Sw i t ch 

These S\., i  tches a r c mou n t ed on a common b ra c ke t  tha t I s  s e t  and ro l l 
p i n n e d  i n  pos i t i on d u r i n g pr odu c t i on te s t i ng .  I f  r e p l acemen t i s  
r eq u i red , the b ra c k e t  mus t be pos i t i oned s o  tha t whe n  ro l l p i n s (236) 
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A ALLIS-CHALM ERS 

801.  'l"R I P  R O D  
8 0 2 .  M.AGNET 
8 0 3. PLATE 
8 04. C O i L  

805.  B R E A K E R  T R I P  AR M 
806.  R E SE T  C A M  
8 0 7 .  R E S E T  A R M  
806 . SPA C E R  
8 0 9 .  N U T  

FI G .  8 
TYP I CAL RE L E A S E  M A G N E T  
MAR. 2 , 1 9 6 7  7 2 -240-068-401 
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I n  ge a r  ( 2 3 5 )  a r c n t  t h e  t o p  p os i t i on ,  t h e y  have move d  p l u n g e r 
( 2 3 3 )  a ga i n s t  t h e  ro l l e r  o f  mo to r c u t - o f f  sw i t ch ( 2 3 2 )  t o  s h u t  
o f f  t h e mo t o r . A s  t h e  s p r i n g s a r e ch a r ged , n rm (2 3 1 )  mus t 
en ga ge t h e  r e i  l e r o f  s p r i n g - pos i t i o n sw i t c h  ( 2 30) . P i  l o t ho l e s 
a r e p rov i d e d  i n  t h e  mou n t i n g b r a c k e t  f o r  d r i I l i n g  a n d  ro l ! 
p i n n i n g the r e p l a ceme 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 Tog!ll� __ !J n kage - Re f e r  to F i gu r e  2A 
O n  LA- 1 600 b re a ke r s , p r o v i s i o n s  a r e m a d e  f o r  a dj u s t i n g t he 
p r e c i s e po s i t i on whe r e  t h e  gea r t o g g l e l i n ka ge d i s e n g a g e s  f r om 
the  g e a r s e gmen t .  Th i s  i s  s e t  d u r i n g p r od uc t i on t e s t i n g ,  b u t 
t he f o l l O\rd n g me t h od m a y  be u s e d  fo r r e a d j u s t m e n t .  T i gh t e n s c r ew (2112 ) a n d  n u t  ( 21�3 )  t o  r a i s e r o l l e r (2 I�L�) s l i gh t l y s o  t h a t when 
t h e  b re a ke r  l s  ope r a t e d  e l ec t r i c a l l y ,  s p r i n g r e l e a s e  l a t ch (202)  
does n o t  p r o p  t h e  need l e  b e a r i n g o f  c l os i n g  c am {2 1 0) i n  t h e 
s p r i n g  c h a r g e d  po s i t i o n .  When t h i s  o c c u r s , t h e  b r e a ke r  ma i n  
mova b l e  c o n t a c t s  w i l l  c l os e  a u t oma t i ca l l y .  F r om t h i s pos i t i on 
of t h e  s c r ew ,  n u t  a n d  ro l l e r , l oos en  t h e  s c r ew to  l owe r t h e 
r o l l e r t o  t he po i n t whe re t h e  s p r i n g r e l e a s e  l a t c h  w i  1 1  p r o p  
t h e  c l os i n g c a m  ne e d l e b e a r i n g i n  the s p r i n g c h a r g e d  pos i t i o n .  
D u r i n g t h i s  a dj us tmen t s eq u e n ce , b r e a k e r  o pe r a t i on s h o u l d  be 
con t r o l l e d b y  m e a n s  o f  t h e  t o g g l e sw i tch o n  t h e  f r o n t o f  t he 
b r e a ke r . 

E .  C ONTACT R E P LA C E M E NT - Re f e r t o  F i gu r e  6. T h e  con t a c t  s t r uc t u r e con s i s t s  
�.--. 

o f  ma i n  c u r r e n t ca r ry i n g c on t a c t s a n d  a rc i ng co n t a c t s  a r ra n ged so  t ha t  

(" 'j .._, 

i n i t i a l  con t a c t  ma ke a n d f i n a l  con t a c t  b r e a k i s  b y  me a ns o f  t h e a r c i n g r\ 
con t a c t s . T h e  ma i n  c o n t a c t s  a r e n o t  s ub j e c t  t o  a r c i n g .  T h e  a c t ua l con t a c t  V1 
s u r f a c e s  a r e c l a d w i t h  a n  a l l o y f a c i n g wh i c h g r e a t l y  r e d u c e s  mech a n i c a l  
we a r  and a r c e r o s i on .  

When i n s pec t i on o f  t h e  a l l oy f a c i n g I n d i ca t e s t h a t  t h e  con t a c t s  s ho u l d  b e  
r e p l a ced , i t  s ho u l d be n o t ed t h a t h i n g e con t a c t  f i n ge r s (620) , ma i n  con t a c t  
f i n g e r s  (6 \ 7) a n d  a r c i n g contacts  (6 1 9) a r e  s p r i n g l oa d e d . T h e r e f o r e , 
ex t r eme ca r e  m u s t b e  exe r c i s e d  i n  remova l a n d  i n s t a l l a t i on o f  a n y  o f  t h e  
c o n  t <H :  t s . 

I .  �a i n Con t a c t F i nge r s  
W i th t h e  brea ke r  con t ac t s  o pe n  a n d  t h e  s t o re d - e n e r g y  s p r i ng s  d i s 
cha r ged , ma i n  c o n t a c t  f i n g e r s  (6 1 7) may be removed by l oos en i n g s c rews 
( f-,2 3 )  e nough to nd i eve t h e  com p r es s i on on s p r i n g s  (622)  as s hown i n  
O e t a i i 1 1/\1 1 ,  T h e r e  a r e bw s p r i ng s  be h i n d  e a ch f i n g e r a nd i t  i s  
i mpo r t a n t  t ha t  t h e y  be po s i t i on e d p rope r l y  u pon r e i n s 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 r e c t l y po s i t i o n i n g t h e s e s p r i n gs , t h e 
u ppt! r and l owe r p r i ma r y  d i s connec t s  ( 1 1 9 - F i gure  1 )  m a y  be r emoved 
f r om e a ch p h a s e  and the  b r e a k e r  I nv e r t ed t o  r e s t on t he end s  o f 
c o n n ec t o r s (624) and (628) . 

A f t e r  t he con t a c t f i nge rs  are r e p l a ced , con nector  {624) s hou l d b e  
pos i t i o n ed i n  t h e  c e n t e r  o f  t h e  s l o t  i n  the mo l ded ba s e  t o  a s s u r e 
co r re c t  a l i gnme n t o f  t h e  p r i ma r y  d i s con n e c t f i n g e rs . 
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2 .  � t a t i on a rv  }\r c i. n q  C on t a c t  
The s t a t i ona ry a r c i ng con t a c t  i s  a p a r t  o f  conne c t o r  ( 6 2 4) � n d  may 
be  r e p l a ce d  by p roceed i n g a s  a bov e . I n  t h i s  ca s e , s c r ew s  (623 )  mu s t  
be remov ed . Howeve r ,  t o  p r ov i d e a c l ea r a n ce f o r  r emova l o f  c on n e c t o r  
( 624) , f i r s t  i n s e r t a . 1 8 7 "  d i ame t e r  r od a t  l ea s t  3 1 1 l o n g t h rough  the 
o pen i ng i n  s u ppo r t  ( 62 1 )  as s h own i n  D e t a i I ' ' B " .  Th i s  w i  I I  h o l d  
h i n ge con ta c t  f i n g e r s  (620) i n pos i t i on t o  pe rm i t r emova l o f  p i n  (605) .  
I t  may be n e c e s s a ry t o  com p res s con t a c t s (620) oppos i t e a rc i n g con tac ts  
(6 1 9) i n  o r d e r  t o  i n s e rt t h e  r od . (As a n  a i d  i n  h o l d i n g s pa ce r s  (604) 
a nd (606) i n  t h e i r co r r e c t pos i t i on s , w i t h d r awa l of p i n  (605) ca n be 

f o l l owed by  the i n s e r t i on o f  a s h o r t e r  p i  l o t p i n  t o  pe rm i t r em ov a l of 
the comp l e te mova b l e  c on t a c t  a s s em b l y a s  a g rou p f r an s u ppo r t (62 1 ) . 
Th e p i n a t  the  e n d  o f  c l ev i s  ( 602)  s ho u l d t h e n  b e  r emov e d s o  t h a t  t h e  

c om p l e t e  mov a b l e  con t a c t  a s s em b l y  ca n be pos i t i one d o r  r emov e d t o  
p r ov i de c l ea r a n c e f o r  r emov a l o f  c onne c t o r  (624) . 

3 .  H i n�Con tact  F i nge r s 
H i n ge con t a c t f i n g e r s  (620) may be r emoved a s  f o l l ows : Remove t o p  
s c rews (626) f rom s uppo r t  ( 62 1 )  and  re p l a ce t hem w i t h  two . 250-20  
s c rews a t  l e a s t I . 5 "  l on g .  Remove l owe r s c rews {626) a n d  t hen  
g ra d ua l l y  b a c k  o f f  t h e  1 . 5 1 1 s c rews a s  s h ow n  i n  Deta i I "B" , t o  r e i i eve 
the  l oa d i n g f rom s p r i n g s  {627) . The h i n ge con t a c t  f i n ge r s ca n n ow  be 
r emoved . Be ce r t a i n  to r e p l a c e  the 1 . 5 1 1  l on g  s c r ews w i t h t h e  o r i g i na l  
s c r ews a f t e r  r e p l a cemen t o f  t h e  c on ta c t  f i n ge r s . 

4 .  Mov i n g A r c i ng a n d  Ma i n  C on t a c t 
E i t h e r mov i n g a rc i n g con t a c t  (6 1 9) o r  ma i n  con ta c t ( 6 1 3 ) o r  b o t h , may 
be r emoved and rep 1 a ce d as f o  1 1  ows : Fo I I  ow the s t e p s  ou t 1 i n e d  i n  
pa ra g ra ph 3 o r  i f  h i n ge con t a c t  f i ngers  a re n o t  t o  be r e p l a ce d , om i t 
t h e s e  s t e ps and r e f e r t o  pa r a g ra ph 2 .  D i s re ga r d t h e  r e f e r e n c e  t o t h e  

remova l o f  s c rews (62 3 )  a n d  t h e  remova l o f  c on n e c t o r  (624) i n  pa r a 
graph 2 .  The n remove t h e  com p l e te mova b l e  con t a c t  a s s emb l y  a s  
ou l i ned . 

B e c a u s e  a r c i n g c on t a c t s  (6 1 9 ) a re h ea v l l y  s p r i r. g l oa d ed , i t  i s  
s u g ge s t e d tha t a n  a rbor  p r e s s  o r  t he eq u i va l en t  be us ed t o  d i s a s s emb l e  
o r  a s s emb l e  t h e  mova b l e  con t a c t s . Pa ra l J e l  b l oc ks o f  wood s hou l d be 

u s e d  t o  pos i t i on a n d  ho l d  c l ev i s  {602) f i rm l y  wh i l e r emov i n g s c rews 
(6 1 0 ) f rom p i n ( 6 1 5) . To m i n i m i z e a d j u s t me n t  u pon rea s s emb l y ,  the  
pos i t i on of  t he two s c r ews (6 1 0 )  re l a t i ve t o  p i n  ( 6 1 5) shou l d  b e  n o t e d . 
The l oca t i on of  s pa c e r s  ( 604) , (606) and (625)  s hou l d  a l s o be n o t e d . 
Th e n  t h e  two e ) a s t i c  s t op n u t s  (6 1 4) s h o u l d  be l oo s e n e d  a n d  s c r e w s  
( 6 1 0 ) bac ked o f f  f a r e n o u g h  t o  r emove t h em  f:- cxf\ p i n (6 1 5 ) . 

CAUT I ON :  EXTREME CARE S H O� LD B E  T AKEN T O  PO LO l H E  AS S E Mg ly F I R � LY 
TO RE-:-A I N  S PR ! I\G G� : ! D E (6 1 1 ) A N:l S P R u NG$ (603 )  U P O N  
REMOVA L O F  T H E  S C REWS . 

The mov i ng a rc i n g c on t a c t s  o r  t h e ma 1 n  c on t a c t s  may n ow b e  r e. p l a c� d . 

T h e  reve r s e  p r oce d u re i s  f o l l ow e d  f o r  re i ns t a l l a t i on .  2e c e r t a i n  t ha t  
b o t h  s p r i n gs (603)  a r e p l aced  i n  t h e  c l e v 1 s  beh i nd s p r i n g g J i d e ( 6 1 1 ) .  
C a re s hou l d  be t a ke n  t o  r e p l a ce s pa ce r s  {60�} " {606) a n j  ( 625}  c o r r e c t l y .  

C h e c k  a l i g nme n t a n d  a d j us tmen t o f  con t a c t s  L pon r ea s s emb l y .  

- 1 0  -
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S E CT I ON I V ,  

A .  I NTROD� I O N Th e A l l i s - C h a l me r s  S t a t i c  O v e r c u r r e n t T r i p  Dev i ces a re 
�om 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  co n t a c t s . The 
c i r c u i t s of t h e d e v i ce a r e des i g ned for l i gh t  l oa d i n g of componen t s  a n d  a r e  
t empe r a t u re c om pe n s a t ed fo r a c c u r a cy a n d  s t a b i l i t y of ca l i b ra t i on ov e r  w i de 
t empe ra t u re ranges f o r  i nd e f i n i t e pe r i od s  of t i me , T h e  s ta t i c  ove r c u r r e n t 
t r i p  d e v i c e s , wh i ch r e p l a ce t he e l e� t ro-me c h a n i ca l  s e r i e s ov e r c u 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  a c c u ra c y  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 ove r c u r t· e n t t r i p d ev i ces , a i l ene r gy 
for  op•::: ra t i on i s  ob t a i ned  f r om ov e r l oa d  o r  f a u l t  c u r r en t .  N o  b a t t e r i e s o r  
o t he r ex t e r n a l powe r s o u rces a rc r e q u i red . 

The comp l e t e  s ta t i c  ove r cu r r e n t t r i p s y s ten·1 cons i s t s o f  t h ree c u r r e n t t r a n s 
f o rme r !. , one pe r phas e ,  mo un t e d on t h e c i r cu i t  b r e a ke r p r i mr.1 r y  c o n n e c t o r s , 
a re l ea s e  m a g n e t , and t h e  s t a t i c  ov e r c u r re n t  t r i p d ev i ce .  T h i s  s y s t em 
ope r a tes t o  t r i p  t h e  c i r c u i t b r e a ke r w h e n  a s ys tem o v e r l oa d  c o nd i t i on ex c e eds 
a p r e - s e l e c t e d  va l ue o f  c u r ren t . T r i pp i n g w i l l  oc c u r  a f t e r  a p r e d e t e rm i n e d  
t i me de l ay o r  i ns t a n t a neous l y  d e p e n d i n g upo n  t h e  adj u s tmen t s e l ec t e d  a nd t h e  
ma g n i t ud e  o f  t h e  ove r l oa d , 

Th e s t a t i c t r i p  dev i ce con t a i n s t h ree c u r r e n t  t r a n s f o rme r s  wh i ch p rov i d e a 
s ma l l 1 0\., v o l t a ge s econda ry c u r r e n t p r o po r t i on a l t o  t h e  c i r cu i t  b r ea ke r  
p r i ma ry cu r ren t . T h e  s e con d a r y  of e ac h  t r a n s f o rme r i s  con n e c t ed i n  s e r i es 
VJ i t h  a powe r s u p p  I y t r a n s f o rme r  a n d  a n  a ux i  1 i a r y  t ra ns f o rme r .  The o u t p u t  
of t h e  pm .... e r  s u p p l y  t ra n s f o rm e r s  i s  r ec t i f i ed to p rov i de D . C .  e n e r g y t o  t h e  
r e l e a s e  ma g n e t t r i p co i I a n d  a l s o a regu l a t e d  D . C .  p<�e r s upp l y  t o  ope r a t e  
t r .:: n s i s t o r  c i r c 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 co n ne c t e d  i n  p a r cJ 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 rov i d e a n  A . C .  s i gn a l vo l t a ge p r opo r t i ona l t o  
t h e  p r i ma ry c u r ren t . Th i s  a c t s  a s  t h e  i n te l l i g en ce i np u t  fo r t h e dev i ce ,  
and  t h e  magn i tude  o f  t h i s  A . C .  v o l t a ge d e t e rm i n e s  wh e t h e r  o r  n o t t h e  b r ea ke r  
w i l l  t r i p a n d  t h e t i m e d e l ay b e f o r e  t r i pp i n g .  T h e  re l a t i o n be tween t h i s A . C .  
s i g n a l  v o l t a ge a n d  t h e  p r i ma ry c u r ren t c a n  b e  va r i ed b y  a dj us t i ng t h e  
po t e n t i ome t e r s  t o  s e t  the m i n i m um p r i ma ry c u r r e n t a t  wh i ch t r i p p i n g w i  I l 
oc c u r .  Th i s  i s  t h e  p i c k - u p  adj u s tmen t . 

A t ra n s i s to r  t r i g g e r  c i r cu i t p reven t s  opera t i on o f  t he t i m i n g  c i r cu i t  u n l es s  
t he s i g na l exceed s  95% o f  p i c k-up v a l u e .  I f  t h e  t r i g g e r  has ope ra t ed , a 
c a pac i t o r  vd l l  c h a r g e  g ra d u a l l y  t o  a vo l t a ge 1r1h i c h c a u s e s  t h e  s t a t i c  s w i tch 
t o  ope ra t e ,  e ne r g i ze t h e  t r i p  co l l ,  and t r i p  t h e  b r e a ke r .  I f  a t a n y  t i me 
be f o r e  the  s t a t i c  s w i t c h  a c t ua l l y  o p e r a t e s , t h e  p r i ma r y c u r r e n t  d e c re a s es to 
9 5% or J e s s  of t he s e t  p i c k- u p , t he t r i g g e r  w i  I I  t u r n of f and r es e t  w i  I I  t a ke 
p l a ce . 

S ome m i n o r v a r ! <:� t i on s  i n  p i c k - u p  a n d  t i me de l ay may b e  expe c t ed w i t h t em p e r a t u r e  
f l uc t ua t i o ns f r om a n  amb i en t  o f  · -40°C . t o  a n  amb i en t  o f  5 5 °C . 

A t y p i c a l b rea 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  7 A .  The max i m um r a t e d  
ampe res i s  d e t e rm i n e d  by t he c u r re n t  t ra n s f o rm e r s  mou n t e d  o n  the c i rcu i t  
b re a k e r  p r i ma r y  c o n n e c t o r s . The max i mum c u r r e n t av a i  ! a b l e  i s  l i m i t e d  b y  t h e  
c i r c u i t b r ea ke r  f r ame s i ze .  S i n c e  t h e  s t a t i c ove r c u r r e n t  t r i p  dev i ce componen ts 
a r e  ca l i b r a t e d  i n  t e rms of t ra n s f o rme r s ec o n d a ry c u r r en t , t h e  s ame d ev i c e can be 
u s ed w i t h  any of t he g r o u p s  o f  c u r r en t t r a n s f o rme r s  av a i l a b l e .  
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A ALLIS-CHALMERS 

F I G. I I  

1 1 0 1 .  CONTACT & LOCK 
1 102. CON TACT 
1 1 0 3. BR

,
AC K E T  

1 1 0 4 .  SHIELD 
1 1 05. M A R t O N G  S T R I P  
1 10 6 .  M A R K I N G  S T R I P  
1 1 0 7. BRAC K E T  

1 1 08. BRACKE T 

1 109. T E H M I N A L  SC R E W  

1 1 10. T E RMINAL TAB 

T Y P I CAL SECONDARY  D ISCONtiECTS 
DEC. 12 ,  ! 9 6 6  7 1 - 2 4 0 - 5 S 4 - 4 0 i  

The e l ec t r i ca l  a t t a chme n t s  are w i red t o  the term i na l s  of a s econda ry d i s connect 

a s s emb l y  wh i ch i s  moun ted on t h e  l ef t  s i de of the bre�ke r .  Two b l ocks of t en 

t e rm i  na I !; e ach c a n  be moun ted on the b re a ke r .  The s econda ry d i s cor.nect as s emb 1 y 
i s  a cces s i b l e  f rcrn the f ront of the b r eake r and a 1 J gns w i th a s t a t i ona ry un i t  
i n  the c ub i c l e  .• The s ta t i ona ry con t a c t s t r i p s s h ou l d  be l ub r i ca ted w i t h  a 
l i gh t  f i l m  of 1 1AERO LUBR I PI.ATE1 1  wh i ch i s  f u rn i s h e d  w i t h  the swi tchgea r .  
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:.:•:- -:' �.: :; o f  s t a t i c  t r i p  ,1 e v i c e s . A l l d r e  s i rr. : I .:H· i ;, ma n y  r e s p.;.· c t s  a n d J i f r-" e r  
on l y  i n  t h e k i n d o f  end u s e f unc t i on t h a t  t h ey p r ov i d e .  A I  J u s e  t h e  s ame 
c u r r en t t r an s f o rm e r  i n p u t s  a n d  p rov i d e ou t p u t s i g n a l s  t o  t h e  m a g n e t i c  l a t ch C• 
r e l e 3 s e  a s  p r e v i o u s l y  d e s c r i bed • 

.Q.�Ja l _rjg_!:i_�_L_tll. 
F u r n i s h ed w i t h  one n o n - a dj u s t a b l e  c u r r en t - t i me c u r v e . The c u r ve may b e  
e i t h ·� r  for t he m i n i mum , the i n t e rmed i a te ,  o r  the max i mum c u r ve u s  s h own i n  
F i g u - e 7 E . T i me d e l a y u p  t o  f i f t een · t i mes p i c k - up i s  s t a n d a rd , a s  i s  
i n s t a 11 t o n cous t r i pp i n g b e tween f i ve a nd f i f t een t i mes p i c k - u p  by a dj u s tmen t .  
I t  m o n i t o r s t h e  c u r r e n t  i n  e a c h o f  t h e  t h re e  ph a s e s . 

D u a i (-i o d e l AG Same ;;,-·
t h e  Mode l A I  exc e p t t h a t  t h e  c i r c u i t  i s  a r ra n ged t o  mon i to r c u r r e n t 

i n  two p h a s e s a n d  c u r r e n t i n  t h e  n eu t r a l of t h e  p r i ma ry c u r r e n t  t ra n s f o rme r s . 
Th i s  de v i c e i s  t h u s  a b l e  t o  p rov i d e n o rma l ove r l oa d  a n d  s h o r t c i rc u i t  
p r o t e c t i on ,  a n d  a l s o t o  d e t ec t  g ro u nd fa u l t  c u r re n t s  a s  l ow  a s 20% o f  t h e  
c u r r e n t  r e q u i r e d t o  ope ra t e  t he p h a s e  c i r c u i t s . 

S e l ec t i ve Mode l D 
Th i s  s t a t i c  ove r c u r re n t  t r i p  d ev i c e i s  f u rn i s hed w i t h  t h r ee l on g  t i me de l ay 
c u r v e s  a n d  t h ree s ho r t  t i me d e l ay c u rv e s , a n y  c omb i n a t i on s  of w h i c h may be 
s e l ec t e d  by s e t t i ngs  on the f r on t p l a t e of the d e v i ce .  Se l ec t i v i t y b e tween 
coo r d i n a ted c i r cu i t b re a ke r s  can b e  ma i n t a i n e d  th roughou t  t h e  f u l l i n t e r 
r u p t i ng r a n ge o f  t h e  c i r c u i t b re a ke rs . T h e Mode l 0 dev i ce m o n i t o r s t h e  
c u r r e n t s  i n  e a ch o f  t h e  t h r ee ph a s e s . T h e  a r r a ng emen t o f  t h e  c u r r e n t - t 1 me 
c u r· .,, e s i s s h ovm i n F i g u r e 7 D • 

l 0 
S e  1 r:! £_!__i v�_MC?_de I DG 
S un:e a s  the 11ode l 0 ex cep t t ha t  t h e  c i r cu i t  i s  a r ra n ge d  t o  mon i t o r  c u r r en t 
i n  t wo ph a s es a n d  c u r r e n t i n  t h e  n e u t ra l of t h e  p r i ma ry cu r ren t t r a n s fo rme r s . 
Th i �  dev i c e i s  t h us a b l e  to p rov i de n o rma l ov e r l oa d  a n d  s ho r t  c i r c u i t 
p r o t e c t i on ,  a n d  a l s o  t o  d e t e c t g ro un d f a u l t c u r r e n t s  a s  l ow a s  20% o f  t h e  
c u r r e n t  r e q u i r ed  t o  ope r a t e  t he p h a s e c i r cu i t s . 

T h rou gho u t  t h e t ex t a ny re f e re n ce t o  s t a t i c  t r i p  dev i ce -

l • 

A- I i 5 a I s o  a p p  1 i c a b l e  t o  A-2 
AG j s a ! s o a pp l i ca b l e  to AG- 1 
0 i s  () 1 s 0 a pp l i ca b l e  t o  D - 1 

S E LECT ! ON OF S ETT l!!GS 
T h e  s t a t i c  ov e r c u r r e n t t r i p  d ev i ces have a n umbe r of k n o b s  a n d  sw i t ches 
wn i c t1 c a n  be a r ra n g ed t o  s e l ec t  the s pec i f i c  cond i t i on s  t h a t wi 1 I c a u s e 
t h e  c i r cu i t b r e a k e r  t o  open . The s e l ec t i o n o f  s e t t i n gs i s  u s ua l l y  m a d e  
when th e c i r c u i t b r e a ke r i s  p l a c e d  i n  s e rv i ce ,  a n d  w i l I n o t r e q u i r e l a t e r  
c h a n g e s  u n l es s l oa d  con d i t i o n o r  o t he r  p r i ma r y  c i r c u i t c h a n ge s  a r e  ma d e . 

T r- e  f o l l ow i n g pa r a g ra phs d e s c r i be t h e  v a r i o u s  s e l e c t i o n s  t h a t m a y  b e  ma d e .  

- 1 2  - 0 
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A AU..IS-CHALM ERS 

FIG. I2  
T Y P ICAL ,l\UXI L I ARY SW ITCH 
MAR. 3, 1 S6 7  7 1-2 4Q-38T.-.40 1 

The aux i H tu·y  !S�tl l tch i s  of the rota ry type lind funct i ons by c t rect connec t i on 
to t he b rea ke r  mechan i sm. The con tacts a l"e fac t ory s e t  for 1 1a 1 1 (open when 
b re -:1 k c r  i s  open) and "b" (c l os ed when breake r i s  open) pos i t i on ,  b u t  each rotor 
( 1 2 04) may be a dj u s t e d  i nd i v i dua l l y i n  s t eps of 30 deg rees . Th i s  adj us tmen t 
i s  made by remov i n g cover  ( 1 202)  and l i f t i ng t h e  en t i r e r :J t o r  a s s emb l y  ou t of 
c a s e  ( 1 20 1 )  a f t e r  d i s connec t i ng a rm ( 1 20 5 )  f r om the l i nkage . Re f e r t o  D e ta i l ' 'C". 
Cot t e r  p i n ( 1 208) and bea r i ng ( 1 206) a re removed t o  p e rm i t remova l of rotors 
( 1 2 01-J.) f rom s h a f t  ( 1 207) . To change rot o r s  ( 1 20'-+) f r om 11a 1 1  to "b" pos i t i on ,  
the  r o t o r  s hou l d  be r o t a ted 60 ° i n  t he c l oc kw i s e d i rec t i on a f te r  r�a J end 
rep l aced on t h e  s ha f t  i n  th i s  new pos i t i on .  www . 
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.���}T I ON_: A LL S E LECT I ON KNOBS ARE E QU I P P E D  W i TH S HAFT LOC KS T O  
E NS U R I.:  PE R11AN E N C E  O F  S ETT I NG S . TURN I NG A KNO B ON A 
LOC KE D  S HA FT �I I L L  CAU S E  LOS S OF CA L l  B R.t..T I ON . THE 
S E CT I ON ON MA I NT E NAN C E  D E S C R I B E S  H OW T O  R E S T OR E  
CAL I B RAT I ON I F  TH I S  S H OU L D  HAPPEN . 

fl c k -U £2!:_1 e c t J.2.rl 
The t h ree knobs a r r a n ged v e r t i ca l l y  on the r i gh t  hand s i de of t h e  
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 o f  t h e  c u r ren t a t  
wh i ch cl t i me de l a y t r i pp i ng opera t i on w i l l s t a r t . Th i s  I s  the 
p i c k • u p  c u r r e n t .  O n a  knob i s  p r ov i d ed fo r e a ch pha s e  (exce p t  
Mode l s  AG , D G , w h e r e  the m i dd l e  kn ob i s  u s ed t o  s e l ec t  g round 
c u r re n t  p i c k -u p) . 

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  t h e  l e t te rs ' 'A" t h rough 
1 1£ 11• The p i ck-up (: u r re n t  d e f i ned by each l e t t e r I s  l i s ted on t h e  
c i r·cu l t b re a ke r  r a t i n g  p l a t e  ( 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 r cu i t  cu 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 rea ke r t o  
open • 

.E..'!.\AMP LE : A c i rcu i t  b re a k e r  has  a r a t i ng p l a t e as s hown i n  
F i g u re ]A . Th e p i c k- u p  s e t t i n gs a re a t  po i n t "A" .  
Therefo r e , the c i r cu i t  �'l i l l  ca r ry u p  t o  500 Amps 
w i t h ou t  t r i pp i n g t h e  c i r c u i t b r e a ke r . Above 500 
Amps a t r i p  ope ra t i on w i l l o c c u r .  

Th e p i ck- u p  s e l e c t i on i s con t i n u ous a n d  may be s e t  b e 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 ck - u p knobs a t  the s ame · 
ma r k ,  but t h i s  i s  n o t  neces s a ry a nd d i f f e r e n t  ph a s e s  can have 
d i f f e ren t p i c k - u p  s e t t i n g s . 

T h e  r a t i n g of t h e  c i rcu i t  b rea ke r  d e pen d s  s o l e l y  on the p r i ma ry 
c u r ren t t ra 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 t h e  c i r cu i t b reake r f rame s i ze .  Th e r a t i ng of s c i rcu i t  
b re a ke r  may be cha nged i f  des i red me re l y  by r e p l a c i n g t h e  c u r r e n t 
t ra n s f o rme rs a n d  t h e  b re a ke r  ra t i ng p l a t e . N o t h i n g ch a n ged on t h e  
s ta t i c  t r i p  dev i ce o r  o th e r  b r e a k e r  compon e n t s . F i g u r e  7 A  s how:5 
b r· e ;J ke r  r a t i n gs ava i l a b l e  w i t h  va r i ou s  c u r r en t  t ra n s f o rr.:e r s  • 

. �H!?J:f :  l h e  b r ea ke r r e p r e s e n ted by the ra t i ng p l a t e  I n  F i g u re 7A 
i s  cha n g e d to have 1 600 max i mum ra t ed Amps ( th u s  A � Boo , 
B u 1 00 0 ,  C � ! ZO O , 0 • 1 400 , E � 1 600) . The p i c k - u p  
s e t t i n g s  a r e s t i l l  on 1 1A " .  T h e  c i r cu i t w i l l  now ca r ry u p  
to 800 Amps a n d  \" i 1 1  t r i p o n  a n y t h i n g a bove B o o  Amps I n  
the p r i ma r y  c i rc u i t .  
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1 3 0 1 .  BRAC K E T  
1302.  S TOP 
130 3. S P R I N G  
1304. SO L E NOID 

F IG. I 3  
T Y PI CAL SH U N T T RI P  

7 1-2 40- 586-4 0 1  

I 
Each e l ec t r l ce l l y-ope r a t c d  b reake r I s  equ i pped w i th a s�unt t r i p  a t tachme n t  
for t r i pp i ng f r om a remote l oca t i on .  S i nce t h e  s hunt t � l p c o l  1 I s  des i gned 
for a momenta ry d u ty eye l e ,  an ' 'a 1 1 aux l l l  a ry con tact sw l lt ch I s  used t o  
i n te r rupt I t s c i r c u i t I mmed i a t e l y  af t e r  t h e  breake r J s  t r i pped ,  Ene rg l ze t l on  
of the c o i l causes the a rma t u re t o  p i ck u p  and rota t e  t h� t r i p  a rm cou n t e r 
c l oc!..:w i s e  to t r i p  the breake r . Extens i on s p r i ng ( 1 303) !ret u r ns t h e  a rma tu re 
to I t s norma l pos i t i on .  I 
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��J i ck - Up S e l e c t i on 
Mode l s  AG , DG . The m i d d l e  knob on t he r i gh t  h a n d  s i d e o f  t h e  Mode l s  AG , 
D G , i s  u s e d  t o s e l ec t  t h e  s e n s i t i v i t y o f  g ro u n d  c u r r e n t  de t e c t i on .  I t  
i s  ca l i b ra t e d  a s  a pe r c en t a ge o f  t h e  M I N I MUM a v a i ! a b l e  p i c k- u p  c u r r e n t  
s hO'Wn on t h e  b r e a ke r  r a t i n g p l a t e ( F i g u r e ?A) . I t  d o es n o t  h a v e  a n y  
re l a t i ons h i p  t o  t h e  p i c k - u p c u r r en t  s e l ec t e d  fo r t h e  ph a s e s e t t i n g s . 
C a l i b r a t i on s  a re m a r ke d  a t  2 0 , 40 , 60 , 80% b u t  a dj u s tme n t i s  c on t i n u ous . 

1 .  A c i r c u i t  b r ea ke r h a s  a r a 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 o n  1 1C 1 1  t o  s e l ec t  7 5 0  Amp s  
p i c k - u p .  The g r ou n d  p i c k - u p  I s  s e t  a t  40%.  
T h e  g r o u n d  c u r r e n t t h a t w i l l  ca u s e  t r i p p i n g i s  
t h e r e f o re no t l e s s  t h a n  40% of 500 Amps , o r  2 0 0  1-imps . 

2 .  S ame c o n d i t i on s  exce p t  p i c k - u p  s e t t i n gs a re on " E "  t o  
s e l e c t  I O OO Amps p i c k- u p .  

T h e  g r '.) L•n d cu r r en t p i c k-u p i s  s t i  l 1 2.00 Am ps , ba s ed 
on t h e  m i n i m um a va i l a b l e  p i c k-up o f  500 Am ps . 

G round c u r r e n t  p i c k- u p i s  t re a t ed i n  the s ame ma n n e r a s  pha s e  c u r r e n t  
p i c k - u p  when u s i n g  t h e  c u r re n t - t i me c u rve . a n d  t h e  s ame c u rve ( F i g u r es 
7 D  a n d  7 E) i s  u s e d f o r  d e f i n i n g t i me d ea l y .  

3 .  B re� ke r  r a t i n g pe r F i g u r e  7A . P h a s e  p i c k- u p  s e t t i n g 
"E 1 1  ( l O O O  Amps ) . G r oun d p i c k - u p  s e t t i n g 40% ( 2 0 0  Amps ) . 
A n  a c t ua l g roun d c u r re n t  of 800 Amps i s  f l ow i n g .  

800 Amps g r oun d  c u r r e n t  i s f ou r  t i me s  (4X) p i c k- up a n d 
w i  I I  c a u s e  a t r i p ope ra t i on i n  f o u r e n d  on e - h a l f  s econds 
{ on the m i n i mum t i me b a n d )  a s  s hown on the c u r re n t - t i me 
c u rve (f i g u r e ·. 7E.) . H oweve r ,  th i s  g r ou n d  cu r r en t i s  m u c h  
l es s  t h d n  t he ph a s e  p i c k - u p  s e t t i n g ,  a n d  wou l d  no t be 
r e co g n i z e d  on t he phas e p i c k- u ps . 

The l owe r l i m i t o f  g ro u n d f a u l t re c ogn i t i on on t h e  Mode l s  AG , D G , s t a t i c 
t r i p  dev i ces i s  80 � m p s  g r o u n d  c u r r e n t . P r i ma ry c u r r e n t  t r a n s f o rme r s  
t h a t  p r ov i d e a M I N I MUM C O NT I N UOUS C URRENT S ETT I NG O F  LESS THAN 400 AMPS 
s h ou l d  not be u s e d  i o r  g r o � nd f a u l t  d e t e ct i on .  

lD .. �.1.::�f�Jn_eous T r Le._ Se I e c  t i o n 
�\od e l s  A I  a n d  AG . The knob on t h e  l owe r l ef t  s e l e c t s  a c u r r e n t v a l u e 
a bove wh i ch t r i p p i n g t a ke s  p l a ce i n s t a n t a n e o u s l y  i n s t e a d  o f  on t i me de l ay .  
The ca l i b ra t i on i s  ma r ked i n  m u l t i p l es o f  p i c k - u p  and  a l l ows s e l ec t i on 
be tween f i v e t i me s  ( 5 X )  a n d  f i f t e e n  t i me s  ( 1 5 X )  p i c k- u p .  I t  i s  t h u s  
d e pe n d e n t  o n  t h e  s e t t i n g s s e l ec t ed f o r  pha s e  p i c k - u p  ( a s  we l I a s  g r ou n d 
p i c k ·- u p  on the Hode l J\G ) . The c u r rer1 t - t i ine c u r v e  ( F i g ure 7 E )  s hows h ow 
t h e  t i me de l a y w i  ! 1  f o i  l a.·1 t h e a p p rop r i a t e t i me b a n d  c u r v e  un t i  I t h e  
i n s t a n t a neous s e t t i n g i s  r e a c h e d , t h e n  w l  1 1  g o  t o  t h e  i n s t a n t a n eous v a l u e 
f o r  a l l  cu r r e n ts a bo v e  t h a t s e t t i n g .  
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!:RQNT YIEW 

1401. AIR F-'QT 
1402. SOLENOID 
1403. LINi< 
1404 TIME DE L AY A D J USTING SCREW 
1405. BR.ACKE T 
1406. COV E R  
140 7. A R M  
1408. ADJUS T I N G  SCR E W  

OE TA I L "A• 
(SHOWN FROM RIGHT·HANO 510£ OF BREAK E R )  

1409. LOC KNUT 
1410. T R I P  BAH 
14 1 1 . PICK- U P S DROP OU T  ADJUSTING SCREW 
14 1 2. LOCKNU T 
1<1 1 3. S P R ING 
14 14 .  TRIP SHAFT 
141� .  T R I P  ARM 
14 16.  P L AT (  

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

Jhe unde rvo l taga t r i p dev i ce nu t omat I ca I I  y t r i ps the b reake r when the 
v o l tage d r ops be l m-1 a p re de te 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 supp l i ed .  Adj u s t i ng s c rew ( 1 408) shou l d  be s e t  to 
p r ov i de an a i r gap of . Z 5 "  be t\veen the s o l eno i d  po l e  head and a rma t u r e  
w i th the dev i ce de -ene r g i :!ed a s  shown i n  t h e  f ron t v i ew . A .06 1 1 gap 
s h ou l d be ma i n ta i n�d bc tv1cen t r i p  a nn ( 1 4 1 5 ) and t r i p ba r ( 1 4 1 0) wh�.;n the 
dev i ce i s  e ne rg i z ed w i t h  t he b rc LJ ke r  c l osed u s  s hown i n  D c t a i  I 1 1A1 1 •  
P i ck-up a nd d rop -out  a dj us t i n g s c rew ( 1 4 1  I )  s h ou l d  be s e t  s o  tha t t h e  
dev i ce p i cks u p  a t a v o l t a ge o f  80% o r  m o r e  of ra t ed va l ue and d r ops o u t  
bc t\·Jccn 3 0% and 60% of t h e  r a t ed va l ue .  On dev i ces equ i pped �1 i t h t i me 
de l ay a i r po t  ( 1 40 1 ) , a dj us t i n g s c rew ( 1 404) can  be se t t o  p r ov i de a ra nge 
of t i me de l ay be tween 0 . 5  and 4 . 5  s econd s .  T i gh t e n i ng t l1e s c r ew i n c r eases 
t i me de l ny .  www . 
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B rea ke r r a t i n g as per F i gure  ]A . Phase p i c k - up s e t t i n g 
"E 1 1  ( 1 0 00 Amps) . I ns tanta neous s e t t i ng l OX ( 1 0 , 000 Amps) . 

C u r ren t s  a bove 1 0 , 000 Amps w i 1 I cause i ns tan taneous 
t r i p p i n 9 to occu r ;  c u r r e n t s  be l o-,o� 1 0 , 000 Amps wi 1 1  f o l l cM 
t h e  a p p r op r i a t e t i me de l ay c u rve . 

B reaker r a t i ng as pe r F i gu re 7A. Phase p i ck-up s e t t i n g 
"E" ( 1 0 00 Amps ) . G r o u n d  p i c k-up s e t t i n g 40% (200 Amps ) . 
l n5 tan taneous s e t t i n g l OX .  

! n  th i s  examp l e  us i ng a Mode l AG , t he b reaker w i l l  t r i p  
w i t hou t t i me d e l ay i f  the phase c u r rent  exceeds 1 0 , 000 
Arnps , o r  i f  t h e g r ound c u r r e nt exceeds 2000 Amps . 

li me Ban����.f,! i oll 
The t i me b a n d s  on the Mode l A I  a n d  AG are s e t  d u r i n g ma n u f a c t u re a n d  
c a n n o t  be c h a n ged . The l e gend on  t he u ppe r l e f t  c o r n e r  o f  t h e  s t a t i c 
t r i p d e v i c e i nd i ca tes  wh e t h e r  t h e  pa r t i cu l a r  d ev i ce i s  s e t  for  H I N I MUH , 
I NT E r.H E D I AT E , o r  HAX l HUt1 T I ME BAN D , co r r es pond i ng to t he c u r v e s  on 
F i g LJ r e  7L 

The Mod e l s  D ,  DG , a r e a r r a n g e d  so tha t any of the t i me bands may be 
s e l � c t ed as d e s i r e d . A l s o ,  there a r e two g roups of t i me ba nds 
prov i de d ; one f o r  l on g t i me de l ay and one f o r  s ho r t  t i me de l ay ,  
co r r es pond i n g t o  t he curves on F i gure  7 0 . 

The knob a t  t h e m i d d l e  of the l e f t  s i de on the Mode l s  0 ,  D G  f r on t 
p l a t e i s  a t h r e e - pos i t i o n sw i t c h  ma r ked to i nd i ca te l.ON G  T I ME BAN D 
S ETT t NG .  T h e  t h ree pos i t i on s p rov i d e f o r  s e l ec t i on of a M I N I MUM , 
I NT E P.HED I IiT E ,  o r  Ml\X I MUM T I ME BAND , as  s hown i n  F i g u re 7 .  

T h e  knob a t  t he u ppe r m i dd l e  of the Mod e l s  0 ,  DG f ront p l a te prov ides 
for s e l ec t i on of e i t h e r  a M I N I �IUl-t .  I NTERME D I ATE . o r  A MAX I MUM S HORT 
T ! ME BAN D s e t t i n g .  

The two g ro u ps of t i me bands a re i n d e pe n d e n t of ea ch o th 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  w i t h  a ny s ho r t  t i me band . 

l!:..�2..f:?L .. �t o S}1 o r t  T i m� S e l ec t i on 
f'\od e l s  D ,  DG . The knob a t  t h e  l ower m i dd l e  of the Mode l s  D ,  OG f ron t 
p l a te s e l ec t s  the v a l ue of p r i ma r y  cu r r en t a bove wh i ch the t i me d e l a y 
w i l l  f o l l ow  the s e l e c ted s h o r t t i me b a n d . I t  l s  ca l i b ra t ed i n  
mu l t i p l es of t he s e l e c t ed ph a s e  p i c k- u p  c u r r en t . Ma rk i n gs a re 
p r ov i ded a t  5,  1 0 .  1 5  a nd 2 0  t i mes p i c k - u p .  The p r i ma ry c u r rent v a l ue 
of t h i s  a d j us tme n t d e p e n d s  on t he p h a s e  p i c k - u p  s e t t i n g that  has  b een 
;; e l ec t ed . 
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A ALLI S - CHALM ERS 

150 1 .  B E L L  ALAR M  R E L AY 

1502. R E L AY CO N TACTS 

1 503. T E R MI NA L  LUG S  

1504. S PAC E R  WAS H€RS 

1505. LATCH I N G  ARM 

1506. R E S E T  PLUNGER 

1507. SPR I N G  

FIG. 1 5  
TYPICt� L B E L L  ALAR M 

(MANUAL RESE T )  
DEC. 1 2 , 1 9 6 6  7 1-240 - 5 8 8 - 4 0 1  

The be l l a l a rm a t tachme n t  funct i ons to c l ose o r  open an a l a rm c i rcu i t  upon 
au toma t i c  ove rcu r t�en t t r i pp i ng of the b reaker .  The re l ay co l t I s  w i red t o  
termi na l s  7 a n d  8 o f  t h e  s ta t i c  t r i p  dev i ce .  Th i s  I s  a l a t ch i ng- type re l ay 
�nd re l ay con t a c ts ( 1 502)  a re reset t o  the open pos i t i on shown by ac tua t i ng 
res e t  p l u n ge r  { 1 506) . Spac e r  was h e r s  ( 1 504) a re u s ed t o  pos i t i on the re l ay 
to e n s u r e  cor rect eng.sgcmen t of l a tch i ng a rm ( 1 505)  \'lhen res� t t l ng the 
co;, tac t s . www . 
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- --· · ·- ---- - -· • • •  .. _ ;' -:�-····c 

i 1514. BELL ALARM RELAY • 

. .. 

1510. LATCHI NG ARMS 
1$1 1. RESET RE LAY 
1�12. RELAY CONTACTS 

1511 T�RIIIINAL LUGS 

1515. SPACER NUTS (USED� LA-IeoclOHLY) 
1516. BRACKET 

I i . ' l 1517. SHIELD j . . 1510. HEX. HEAD SCREW . i I 
\ , " ' 

. . .. FIG. I5A I l 
; TYPICAL BE LL ALARM1 "" 

(ELECTRICAL RESE11) j 
: . . DEC. 12, J9,6.6 , . 7t-240·6�Q·�OI, 

, .  ' f  . . . I':, I ]'  d"".;:' ' .'\ . J . J ... .;:.; ..• .! f·' , ! ! I 
• . : � i .. ; , ,

. ·• �·'"� · ., ' , I ; l J .  .. , _  ' - · 

The ttel l alaN ettadlllent · functions to c l os e  or oper en a l a rm  c l  rcu f t 
upon automat i c  overcurrent tr i ppi ng of the breaker · �  I t  cons i s t s of two 

.·· .. �,. .· . .. . r•h•vt wi th i nter i QCkl ng a rmatures . The be l I a larm. re lay ( 1 5 14) co i 1 I s  
, •• ; • ., ht;;:•-f!; ;t l!'l t�(J to, t.e�Jrna h 7 and 8 of the s ta t i c  t r i p  dev� ce .• · As thi s  I s a 

· .,,,. )OI•i . ,;kJ l Jat.chJ ns tYP,t' re l ay .  the a l ann re l ay contacts ( 1 5 ;12� are res.e t  e l ec t r i ca l l y  
·. ,,.1t,. , . .  tOt .thO .. .  PPen. pos i t i on shown b y  actuat i ng reset rel py ( 1 5 1 1 ) . I f  the �ev l ce 
., �:- · : .l ) ,.; .�.: . h  ,not ,t.b le dur)_ng breaker opera t i on or I f  e l th�rl armature fa i l s  to p i ck 

·· . · ·� •: h,); ·� "P .,hC¥\ .aCt\l�ted , I QOsen hex head sc rew ( 1 5 18) to: r�pos l t l on t he t e rm i na l  
. . , , tboar�, • .  Ttl.l s �anges the engagement be tween the l �t�r lockl ng latch i ng 

ormaturos •nd the re l at i onsh i p  between the s ta t lorar lnd movab l e  con tec u .  
!I . j: www . 
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B re a k e r  r a t i n g a s  pe r F i gu r e  7A. P h a s e  p i c k - u p  s e t t i n g s  
' W '  ( 500 Am ps ) . Lo n g  t i me b a n d  s e t t i n g I s  o n  MAX I MUM . 
S h o r t  t i me b a n d  s e t t i n g i s  on M I N I MUM . T ra n s f e r  t o  
s h o r t t i me l s  s e t  a t  l OX .  

Cu r r e n t s  b e tween 500 Amps and 5 000 Amps w i l l  t r i p  the 
b rea ke r  a f t e r  a t i me de l a y d e f i n e d  b y  t h e  m a x i mum l on g  
t i me c u r v e  ( F i g u re 70) . C u r ren t s  a bove 5000  Amps w i l l  
t r i p t h e  b r e a ke r  i n  t h e  t · i rne I n d i ca t ed b y  t h e  m i n i m um 
s h o r t  t i me c u r v e . 

I f  the p h a s e  p i c k - u p  s e t t i n gs we r e  c h a n ged to "811 
(625 Amps ) , then the s h o r t  t i me ba nd wou l d  be u s ed f o r  
cu r re n t s  of 62 5 0  f'ffips a n d  a bove . 
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2 8  MA I NTEN6li£E AND T E S T I NG 
0:"� i n t e n <:l ll c e  
Each s t. il t i c  o v ,� r cu r r e n t  t r i p  dev i ce I s  adj lJs t e d , cD l l b r a t e d . a n d  t e :!> t e d  
b e f o r e  s h i pme 1 1 t a n d  i s  ready f o r  u s e  a f t e r  s e l ec t i ng a p p r op r i a t e s e t t i n g s  

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  the  us u a l s ense  of  c l ea n , readj us t , l ub r i ca t e ,  e t c .  i s  n o t  
requ i re d  on s t a t i c  ove r c u r r e n t  t r i p  d ev i ce s . T h e  on l y  ma i n t e n a n ce t h a t 
i s  recommen ded i s  p e r i od i c  ve r i f i ca t i on t ha t  t h e  d ev 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 r ed by che c k i ng t h e  c a l i b r a t i o�" ,  

i n s pec t i on f or l o o s e  o r  b r o ke n  ex t e rna l w i r i n g ,  r e s t o r i n g  l os t  c a l i -
b r a t  i on , e t c . 

R f�! o r i.!).9 Lo s t  C.a l i b ra t i o!}, 
T h e  ca l i b ra t i on of t h e  s t a t i c  ov e r c u r r en t t r i p  dev i ce depends  on t he 
knobs b e i n g p rope r l y  o r i e n t ed on the i r s haf t s . I f  t h e  knobs a r e f o r c e d  

b y  neg l ec t i ng t o  l oos en  the  s h a f t J ocks , ca l i b ra t i on wi  l 1 b e l os t ,  b u t  
c a n  read i l y  be r e s t o r ed . 

A knob w i  1 1  be i n  
fa r as  i t  can go , 
dot  on the d i a l . 

p rope r  ca l i b ra t i on i f ,  when t u r ned coun t e rc l oc kw i s e  a s  
t h e  p o i n t e r  l i nes u p  p re c i s e l y  w i t h  the r e d  ca l i b ra t i on 
R e f e r  t o  F i g u r e  7 8 .  

i f  the a bove c h e c k s h ows t h e  c a  I i b ra t  i on t o  be i n  e r r o r , r emove t h e  k n ob 
by l oo s e n i n g i t s s e t  s c r ew a n d  s l i p p i n g i t  o f f  t he s h a f t .  Th e n b e  s u re 
t h e  s h a f t l oc k  i s  l oos ened ( s ee F i g u r e  78 )  and  t u r n  the s h a f r  c o u n t e r 
c l oc kw i s e as f a r  a s  i t  w i  I l go . Kee p t h e s ha f t  I n  t b a t  pos i t i on a �d 
rep l ace t h e  knob s o  t h a t  i t  i s  d i r e c t l y  ov e r  t h e  r e d  ca l i b r a t 1 o n d o t . 
T i g h t en t h e  s e t  s c r ew i n  t h e  knob . 

W i t h the s h a f t  l oc k  l oosened , t h e  knob ma y now be t u r n ed 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 haf t l oc ked , and  the  dev i ce re t u rned  t o  s e r v i c e .  

Tes t i..!l9. 
T h e  t e s t i n g of /\ I I  i s - Cha l me r s  s t a t i c  ove r c u r r e n t  t r i p dev i ces  i s  ea s i l y  
accomp l i s h ed u n d e r f i e l d  c on d i t i o ns w i th a m i n i m um of eq u i pme n t a n d  
p r ep a ra t i on .  V a r i ous t e s t s  c a n  b e  ma d e , a n d i n  a ma n n e r  t h a t  m a k e 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 en a nce . Ca l i b ra t i on cannot  norma l l y 
be done u n d e r  f i e l d  cond i t i ons . 

T h e  t e s t s  t h a t  kJ i  1 1  be d e s c r i bed can b e  d one on a com p  1 e t e b r eake r 
a s s emb l y  l oca t e d  i n t h e  d i s connec t pos i t i on i n  the c ub i c l e , on  t he 
comp l e t e  b rea ker  on a \Yo r k  t a b l e ,  or o n  a s ta t i c  t r i p  de v i ce ccxnp l e te l y  
removed f rcm t h e  b rea k e r . I t  i s  n o t  neces s a r y  t o  remove perma n e n t  
w i r i n g i n  o r d e r  to  make t es t s .  Tes t i ng c a n  b e  d one o n  a b re a ke r  exac t l y  
as i t  i s  u s e d  i n  no rma l s e r v i c e . 

Tes t Eg� i prnen t 
S i m p l e ,  rea d i l y  ava i t a b l e e q u i pme n t  i s  u s ed I n  the t es t i n g of s t a t i c 
ov e rc u r re n t  t r i p  dev i ces . Th e fo l l ow i n g i t ems of e q u i prnen t a re requ i r ed 
f o r  pe r f o rm i ng t h e  rou t i ne FUNCT I ON Tes t .  
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1 .  A 1 1 5 VAC va r i ab l e  vo l t age t rans f o rme r w i t h  a t  l e as t  
3 Amps ou t pu t .  

z .  An am-rK� t e r  vth i ch w i l l  I nd i ca t e  l t o  3 Amps w i t h  
rea s onab l e  a c c u racy . 

3 .  A n  a i r-c ore rea c t o r  of 3 5  m i l l i -h en r i es o r mor e  w i t h  
a D C  res i s ta nce o f  20 ohms o r  J e ss . A s t an d a rd 1 25 V 
DC powe r c i rcu i t  b re a ke r  s o l eno i d t r i p co l I ( s u ch a s  
A l l i s · Ch a l me rs No . 7 1 -200 -745 -50 1 )  may be u s e d , a s  
may o t he r s i m i  J a r co i I s .  Howeve r , a rea c t o r  d e s i g n e d  
f o r  the pu r pos e I s  a va i l ab l e ,  a n d  i s  a l s o s u i t a b l e  f o r  
t h e  mo r e  accu ra t e requ i remen t s  o f  t i me d e l a y t es t i n g .  
I t  may b e  o r d e red a s  - REACTOR ,  7 1 - 1 42 - 3 9 5 -50 1 .  

A l l i s -Cha l me r s  c a n  a l s o s u pp l y  a comp l e t e , I n t e g r a t ed a nd e as i l y  
po r ta b l e  t es t  set  comp r i s i n g es s e n t i a l l y  t h e  a bo v e  equ i pme n t , a s  
i l l u s t ra t e d  i n  F i g u r e  7 C .  Con t a c t  t h e  l oca l A l l i s - Ch a l me r s  o f f i ce 
f e r  f u r t h e r  I n f o rma t i on .  

Jes t P r oce� 
T h i s  s e c t i on w i  1 1  des c r i be I n  de ta l I t he s te p s  t o  be t a k e n  t o  c a r r y  
ou t t h e  t e s t s . T e s t s  may b e  c o n d u c t e d  o n  t h e  com p l e t e  c i r cu i t 
b r e a ke r p  e i t h e r  I n  t h e  d i s co n n ec t e d  c u b i c l e p os i t i on .  o r  r emov e d  
f rom t h e  oJ b i c l e .  I t  i s  n o t  requ i red t o  remove o r  d i s co n n e c t  a n y  
pe rma n e n t w i r i ng o n  the c i r cu i t b re a ke r a s  l on g  a s  er i ma ry a n d  
£2[l t ro t  c i r c u i ts a re n o t  con n e c t e d  t o  t h e b r e a ke r .  I t  H i  I I  
u s ua l l y  be adva n t a geous t o  pe r f o rm n o rma l ro u t i ne ma i n t en a n c e  on 
the c i r c u i t b re a k e r b e 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 t h o u g h  the f o l l ow i n g des c r i p t i on s  re l a t e  t o  a comp l e t e c i r cu i t  
b re a k e r  u n i t ,  I t  w i  I I  be appa r e n t  t h a t  t h e  t es ts c a n  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 .  

Con n e c t  a 1 00 ohm , 1 wa t t  res i s t o r  a c ros s t e rm i n a l s 7 a nd 8 
of the s t a t i c t r i p  d ev i ce wh e n  the c i rc u i t b re a ke r  t r i pp i n g 
d e v i ce (s ee F i g u re 8) i s  n o t  conne c t ed t o  t h e  s ta t i c t r i p , 
to s i mu l a t e a l oad d u r i n g t h i s  t e s t . 
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Func t i o!LJ!� - P r oceed ag f o l l aNs : 

Con n e c t  tes t c i r c u i t  a s  s h own I n  F i g u r e  ] F  
Loosen s ha f t  l oc ks 
S e t  p i c k - u p  knobs a t  1 1A ' 1  
S e t  i ns t a n t a neo u s  (or  t rans f e r) knob a t  l OX or h i gha r 
C l os e  B reaker 
Qu i c k l y  i n c r ea s e c u r r e n t  t o  1 . 5 Am p s  ( 3X p i c k-up) a n d  h o l d  
B reake r s hou l d  t r i p  i n  a p p rox i ma te l y  1 0  t o  45 s ec o n d s  

d e p e n d i n g on the t i me b a n d  ( s ee c u r re n t - t i me c u rve , 
F i gu r e s  7 0 ,  7£)  

Red uce o r  s h u t  o f f  c u r r en t .  
R e pea t a s  des i r ed 
S e t  i ns t a n t aneous ( o r  t rans fe r) kn ob a t  5X 
C l os e  B reaker 
Qu i c k l y  i nc reas e c u r re n t  t o  2 . 5  Amps 
B rea ke r  s h ou l d  t r i p i ns ta n t l y  at 2 . 5  Amps or a l i t t l e l e s s  

Reduce o r  s h u t  of f c u r rent  
Repe a t  a s  des i red 
Res t o re o r i g i na l  s e t t i ng s  a nd t i gh t en s ha f t  l oc ks 

Th i s  f un c t i on t e s t w i  1 1  s h ow t h a t  the t i me de 1 ay c l  r c u  I t  a n d  t he s h o r t  
t i me c i rc u i t a rc func t i on i ng .  Repea t a b i l i t y s hou l d  b e  good , b u t  the 
s p�� 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 exce p t  i n  the b r oa d 
s en�; e .  

Obv i ous l y ,  o t h e r  pa rame t e r s  can be u s e d  for  t h i s t es t - t h o s e 
de s c r i bed w l  1 1  g i ve a re a s on a b l y f a s t t e s t w i t h  m i n i m um tes t powe r .  
H i gh e r  c u r ren t s  a t  t h e  1 1A 1 1  s e t t i n g w i  1 1  g i ve fas t e r  t r i p  t i mes . 
S e t t i n g s othe r t ha n  1 1A1 1 requ i re more cu r rent  to get t h e  des i r ed 
mu l t i p l es of p i c k- u p  (e . g .  3 Amps a t  "E" s e t t i n g i s  requ i red for  3X p i ck-up) . 
The func t i on t es t may be r e pea t e d  us i ng t e rm i n a l s  2 -4 a n d  3 -4 (Mod e l 
A I  a nd D) ; or t e rm i na l 3 -2 (Mode l AG a n d  D G) . i t  i s  not recommended 
to  tes t t e rm i ncl l S  4-2 on the Mode l s  AG , DG s i nc e  t he g r ou n d  d e t e c t i on 
t nm s f o rme r c i rcu i t h a s  a v e ry m u c h  h i gh e r  i mpeda nce and  i s  b eyond t he 
c a p a b i l i t i es of t he us ua l I CY.v pO'...,e r  tes t f ac i l i t i es .  

I f  t h e  b reake r f a i l s t o  t r i p  or  t r i ps i ns t an t l y  a t  1 . 5 ampe res , i t i s  
s ugges ted that  t he f a c t o ry be c on t a c t ed . O n l y  pe r s onn e l who a re 
tho rough l y  fam i l i a r· w i t h  c i rcu i t s  of t h f s  type s hou l d  a t temp t to  
l oca te a n d  co r re c t  t ro ub l es .  

The a bove t e s t I s  be l i eved to be adequa t e  f o r  t h e  maj or i ty of a pp l i ca 
t i ons of l ow  vo l tage c i r cu i t b r eake r s . Howeve r ,  t h o s e  who re qu i re 
c l ose  coord i na t i on w i th  o t h e r  de v i ces a n d  w i s h  to c h e c k  ca l i b ra t i on 
pe r i od i ca l l y ,  may do s o  i n  the f i e l d  w i th a r e a s o n a b l e  deg ree of 
ac curacy by us i n g s ome'Wha t more  e l a bo ra t e  equ i pme n t  a n d  t e s t  p roced u res . 

F u r t h e r t es t i n f o rma t i on i s  ava i ! ab l e  i n  s ta t i c t r i p ove rcu r ren t t r i p  dev i ce I ns t ru c t i on Book BWX-6678 - 1 .  
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3 ,, R E LEAS E MAGNET 

The r e l e a s e  m a g n e t  i s  i l l u s t ra t e d  I n  F i g u re 8 .  D u r i n g no rma l  
ope r a t i on ,  t r i p  rod (80 1 )  wh i ch i s  a t t ac h e d  t o  a s p r i ng l oaded 
a rma t u r e  i n s i de t h e  ma g ne t i c  re l eas e l a t c h cy l i n de r c a n n o t  move 
d ue to  a m a g n e t i c  f i e l d  s e t  up by p e rma ne n t  ma gn e t (802)  wh i c h h o l d s 
t h e  i n t e r na l .tl t·ma t u re a ga i ns t  p l a t e  (80 3 )  on t h e  bo t t om  of t h e 
m a g n e t i c  r e l e a s e  l a t ch .  

It/h e n  a n  o v e r l oa d  o r  fau l t  con d i t i on ex i s t s ,  co i l  (804) wh i ch I s  
i n s i de o n  t he b o t t om of t h e  m a g n e t i c  r e l ea s e  l a t ch i s  e ne r g i z e d  b y  
t h e  s ta t i c  t r i p  dev i ce c r e a t i n g a f l ux wh i ch d e c r e a s e s  t h e  m a g ne t i c  
h o l d  f o rce on t h e  s p r i n g  l oa d ed i n t e r n a l a rma t u re a l l ow i n g t he 
a rma t u r e  t o  b e  f o rc e d  u pHa r d  d u e  t o  t h e s p r i n g l oa d , t h e r e b y  a l l ow
i P g t r i p  rod (80 1 )  to move u p  a ga i ns t  t r i p  a rm (80 5 ) , i n  t u r n , 
t r i pp i n g t h e  c i r c u i t b r eake r .  As t he b re .a ke r  opens , co i l  ( B O ll) 
b ·:::comes de -ene rg i zed  d u e  t o  d e - e n e r g i za t i on of t h e  s t a t i c  t r i p  
d e v i ce ,  c a m  (80 6 )  r o t a t e s a rm (807) f o r c i n g  s p r i n g l oaded a rma t u r e 
a ga i ns t  p l a t e (803) a l l ow i ng t r i p  rod ( 80 1 )  t o  be r e s e t  t o  t he non 
t r i p pos i t i o n .  

I f  t h e  s p r i n g l oa d e d  a rma t u re does n o t  r e s e t  d u r i ng t r i p  ope r a t i on 
as exp l a i n e d  a b ov e , s pa c e r s  (808) may be a d d e d  to ob t a i n  pos i t i v e 
r e s e t  of t he a rma t u re .  

I f  a d d i n g s pace r s  d oes n o t  a l l ow a rma t u re to b e  res e t , t h e  m a g ne t i c  
re l ea s e  l a t c h  s h ou l d  b e  r e p l a c e d . ( I f  b r e a k e r mechan i s m i s  n o t  a t  fau l t ) .  
D o  n o t  a t t em p t  t o  d i s a s s emb l e  t h e  mag ne t i c r e l ea s e  l a t c h  a s  t h i s  
w i l l  d e s t roy t h e  mag n e t i c  f i e l d  s e t  u p  b y  t h e  pe rmanen t m a g n e t a n d  
w i  1 1  r e n de r  t h e  r e l eas e l a t c h  i nope ra t i ve pe rma n en t l y .  

'w'h e n  r e p l a c i n g a ma g ne t i c  r e l e a s e l a t c h , t h e  co l i ( 804) l e a d s  m u s t 
be conn e c t ed t o  t h e  t e rm i na l  b l oc k  o f  t h e  s t a t i c  t r i p i n  t h e  
co r rec t po l a r i t y r e l a t i on s h i p .  

Th e b l a c k  l ead of co i I (804) mu s t  be connec t ed to t e rm i n a l 7 
( ne g<.1 t i ve)  a n d  t he red l ea d  of c o l  1 (804) con n e c t e d  t o  te rm i n a l  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 ra n ce of  . 06 s hou l d  b e  ma i n t a i ned be tween t he t r i p a rm ( 8 0 5 )  
and nut  (809) w i t h  t h e  c i r cu i t  b re a ke r open , s p r i n gs c h a r ged a n d  
t r i p a rm ( 805 )  r es e t  b y  t h e  t r i p  s h af t .  Adj u s t men t i s  made b y  
pos i t i on i n g n u t  (80 9 )  wh i J e  h o l d i n g t r i p r od  (80 1 ) . 
When the m a g ne t i c  r e l ea s e l a t ch h a s  been r e p l a c e d  t h e  c i r c u i t b re a k e r  
s h ou l d  b e  g i ve n  a F U N CT I ON T E S T  as exp l a i ned p rev i ous l y  t o  e n s u re 
p roper ope r a t i on of a l l compon e n t s . 
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