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4. With arc chute support in place at the rear of the breaker, tilt the arc chutes (refer to 
page for detai Is) to e�pose contact area, 

I 
5. Remove dust, foreign particles, etc. , from breaker. 

SA. Inspect ceramics for possible shipping damage. 

6. Check for mechanica l  freedom of disconnect arm movements by s low l y  c losing  the  breaker. 

Re ference page 14 for S low Close Procedure.  

7. Trip breaker by depressing trip rod, Fig. 2, Item 43. 

8. Return arc chutes to upright position, fasten both front and rear blowout coil con­
nections and replace phase barriers. Be sure screws on all phases are tightened 
securely. 

9. Install plug jumper and energize control. (Springs should charge. ) 

10. 

11. 

Close breake} 
Trip breaker 

with control switch on 
cubicle panel. 

12. Depress foot lever and close electrically(*). 

13. 
14. 

1 5 . 

Rei ease foot I ever and repeat steps 10 (II) and 11 . 

De-energize control power and remove plug jumper. 

Co at movable p ri mary and secondary d i sconnects with a fil m of S ie me ns-Allis contact 
lubric ant, 15-171-370-002. 

16. Insert breaker into its cubicle to "disconnect11 position and close manually(*). 

17. Complete movement of breaker to 11test11 positipn and repeat steps (10 (#) and 11. 

18. Check for proper alignment between stationary and movable secondary contacts. Check 
for proper alignment between aux. switch bayonet on cubicle wall and operating fork 
on breaker. 

19. With line and bus de-energized, rack breaker into fully connected position. Close 
and trip breaker from main control panel. If bus or line are energized, get clearance 
before beginning this step. 

20. Lock out Kirk interlock (if provided) and repeat step 10 (*). 
21. Open interlock and repeat steps 10 (#) and 11. 
22. Breaker is now ready for normal operation. 

( *) Breaker is trip free. 
(#) Breaker will close. 
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C l  R C U I T  B R E AK E R D E SC R I PT I O N  

A typ i cal  c ircuit breaker consists of p r imary d i sconnect, a rc ch ute, and operator sect ions.  The pr imary 

d i sconnect section  conta ins  the mai n  contact which supp lies p ower to the l oad. The ar c chute section  

d i ssipates the  power a rc  ener gy drawn duri ng the  op en ing of  the  m a i n  contacts. The  oper ator sectio n  

conta i ns the mechan i sm u sed t o  close and op en the m a i n  contacts. T h i s  mechan ism consists  o f  a stor ed 

energy operator with its associated cont rol c i rcu i t ry. 

ARC INTERRUPTION 

Arc interruption is accomplished in free air at atmospheric pressure with the aid of a self­
induced, magnetic blowout field and forced air draft. When the trip solenoid is energized, 
load current is being carried by the main contacts. As the contacts open, the main contacts 
part first and the current is transferred to the arcing contacts. When the arcing contacts part, 
an arc is established between them. 

The arc between the arcing contacts is transferred to the arc runners as the arcing contacts open. 
The transfer of the arc to the arc runner establishes full current flow through the blowout coils, 
setting up a strong magnetic field. The magnetic field, accompanied by the natural thermal 
effects of the heated arc, tends to force the arc upward into the barrier stack. The large surfaces 
of the barrier stack cool and de-ionize the arc, while the V-shaped slots in the stack reduce its 
cross-section and elongate it, leading to rapid extinction. The arc runners are made of wide, 
heavy material for maximum heat dissipation and for minimum metal vaporization. 

A puffer mechanism provides a forced air draft through the main contact area. This aids the 
magnetic blowout field and natural thermal effects in forcing the arc into the barrier stack for 
easy extinction. 

OPERATOR 

The breaker is closed by the stored energy operator straightening a toggle in the four-bar linkage 
(Fig. 7 Item 12). The operator is powered by pre charged springs (stored e nergy) . 

Stored Energy Operator 

The stored energy operator (Fig. 3) uses charged springs to power the closing operation. Opening 
is spring-powered also, but not with the same springs used for closing. A stored energy operator 
consists of three systems: spring charging drive, cam and ratchet assembly, and the four bar 
toggle linkage (Fig. 4, A - D). These systems are disengaged from each other except while 
performing their specific functions. For example -the spring charging drive and cam-ratchet 
assembly are disengaged except when the cam-ratchet arrangement is being charged. Similarly, 
the cam-ratchet and four bar linkage are free of each other except during closing. 

Stored energy operated breakers normally require a single commercial relay for control. This 
relay i� furnished to match the control voltage. 
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Reclosing Control (Optional -For Reclosing Applications Only) 

The trip latch check system provides the necessary control to perform the reclosing function when 
the switchgear is equipped with reclosing relays. 

The system is comprised of three elements; a magnetic actuator, a non-contacting magnetically 
operated Hall effect switch (sensor) and a timer module. The system performs two distinct functions 
prior to enabling the reclosing operation. 

1. It senses that the trip latch has returned to its reset position, and is ready to receive a 
reclosing operation. 

2. Imposes a delay following latch reset to insure the linkage assembly has fully reset and 
then applies power to the spring release coil. 

The non-contacting magnetically operated Hall effect switch and magnet actuator combine to perform 
proximity detection of the trip latch tail. The speed of operation and life expectancy of this proximity 
sensor system is not limited by mechanical actuation as no physical contact between the actuating magnet 
and Hall switch exist. The switch consists of a Hall sensor, trigger, and amplifier integrated on a silicon 
chip. Its complete encapsulation isolates the device from environmental effects. 

AUXILIARY EQUIPMENT 

Auxiliary Switch 

Mounted on the breaker, the auxiliary switch is normally used to open the trip circuit when the circuit 
breaker is opened. As this multi-stage switch operates from the breaker disconnect blades, circuitry de­
pendent on the position of the breaker, such as indicator lights, etc. , is wired through this switch. The 
individual stages are easily converted to "a" or "b" without disassembling the switch (Figure 5 ) .  

Capacitor Trip Device 

A capacitor trip device is commonly used with circuit breakers having an ac control supply installed in 
remote locations or unattended substations where battery cost and maintenance are undesirable. 

In these cases, the capacity trip device may be charged from the same stepdown transformer that 
is used to energize the breaker control. This stepdown transformer should be connected to the Ll N E side 

of the breaker. 

To apply the capacitor trip device to existing breakers originally shipped with de trip coils, contact your 
Allis-Chalmers sales representative. 

Trip Solenoid 

Normal electrical tripping (opening) is caused by the trip solenoid (Fig. 8, .17) which is designated 

52TC on the schematic of Fig. 9. The trip solenoid is energized by operation of the circuit breaker 
control switch and the protective relays which are mounted on the switchgear. 
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ARC CHUTE ASSEMBLY 

Each arc chute (Fig. 6) consists of a flame retardant envelope which provides phase isolation for inter- _ -) ruption and venting of the by-product gases of interruption. The arc chute contains- _ .  

1. The stationary end arc runner (4) and moving end arc runner (3) to which the arc 
terminals transfer from the arcing contacts. The arc runners form paths for the a rc 
termi no Is to travel up the arc chute. 

2. The stationary end blowout coil (15) and moving end blowout coil (13) which connect 
their respective arc runners to the top and bottom bushings. The current in these coils 
creates the magnetic flux which passes through cores (18), pole pieces (22) and the 
space between the pole pieces. The action of this flux on the arc forces the arc up 
the barrier stack. 

3. The barrier stack (23) consisting of a number of refractory plates, with "V-shaped" 
slots, cemented together. The barrier stack cools, squeezes and stretches the arc to 
force a quick interruption. 

4. The barrier (27) containing coolers (28) through which the by-product gases of inter-
ruption pass, completes the cooling and deionizing of the arc products. 

Arc chutes can be tilted to expose contact area and for inspection of barrier stack (23). The arc chutes 
may also be lifted and removed from the breaker. Unfasten front and rear coil connections before tilt­
ing or removing arc chutes. 

NOTE: 
After arc chutes have been tilted back to their normal position, make sure that all screws have ) 

been replaced and tightened securely on all phases before phase barriers are replaced . Also 
ensure that blowout coils have been reconnected. 

CIRCUIT BREAKER OPERATION 

Normal -- Normal circuit breaker operation is controlled by cubicle mounted controls or other 
control devices. The closing springs of stored energy operated breakers will charge as soon as 
the breaker control is energized. 

Opening Breaker - Stored energy operated breakers can be tripped manually by depressing the trip 
rod (19) ,  Fig. 2, or electrically by energizing the trip circuit. This rotates the latch that allows the 
closing linkage to collapse and reset. 

Closing Breaker -- When the springs of a stored energy operated breaker are fully charged, it 
can be closed by pulling the manual close pull rod (21), Fig. 7, or electrically by energizing 
the closing circuit. This rotates the latch that allows the springs to close the breaker. 
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STORED ENERGY OPERATOR DESCRIPTION OF OPERATION 

J SPRING CHARGING CYCLE 

Energization of the Breaker Control Circuit will cause the spring charging motor (1, Fig. 7) to 
start charging the closing springs (6, Fig. 3). The spring charging motor (1) will drive the 
driving pawl (2, Fig. 3) through an eccentric drive shaft (3, Fig. 3). The driving pawl (2) 
will turn the ratchet wheel (4, Fig. 3) counter-clockwise one tooth at a time. The holding 
pawl (5, Fig. 3) will hold the ratchet in position between driving strokes of driving pawl (2). 
This charging operation will continue turning the ratchet wheel (4) counter-clockwise a tooth 
at a time until the closing springs (6) are fully charged (dead center). The motor will drive the 
ratchet wheel past this dead center position and the closing springs (6) will aid rotation driving 
the ratchet wheel and cams counter-clockwise until spring release rollers (8, Fig. 8 )  on the 
inside surfaces of cams (7, Fig. 7) engage the close latch (9, Fig. 7). This arrests the 
motion of the ratchet wheel (4) and the cams (7) and holds the operator in the fully charged 
position. As the cams and ratchet wheel go over center, the motor cutoff switch (10, Fig. 3) 
is actuated to de-energize the spring charging motor (1). The spring charging motor then coasts 
to a stop, driving pawl (2) oscillating freely in the smooth toothless section of the ratchet wheel. 

The motor cutoff switch (10) has four fun c tions : 

1. It de-engergizes the spring charging motor (1); 

2. It opens a contact in the anti -pump relay circuit; 

Q 3. It sets up the closing coi I circuit; 

4. It can be used to energize an indicating light to indicate that the closing springs (6) 
are fully charged. 

NOTE: 

The close latch check switch (16, Fig. 3) is in the motor circuit. The close latch check switch 
monitors the position of the close latch (9) and will prevent charging of the closing springs (6) 
electrically unless the close latch (9) is in the correct position. 

As energy is stored in the closing springs, the four bar linkage (12, Fig. 7 )  will be positioned by the 
linkage reset spring (11, Fig. 7) which acts to cause cam follower rollers (14, Fig. 7) to follow the 
surface of cam (7, Fig. 7) until the links are in a reset position, and allowing latch rollers (20, Fig. 7 )  

to be positioned in front of trip latch (18, Fig. 7). 

See Fig. 4 for sequence of operation. 

RECLOSING CONTROL (Optional -For Reclosing Applications Only) 

The
_ 
electronic solid state time delay module works in concert with the trip latch sensor system. The 

time delay module consists of an electronic timer and an electro-magnetic relay. The diagram, Figure 9, 

shows the timer module receiving power between terminals 1 and 3. Terminal 3 is connected to the 
common side of the closing control source. Terminal, 1 is connected to the high side of the closing 
control source. Terminal 1 is connected to the high side of the closing cont�ol source thru auxiliary 
contact (528) and the closing source contact "CSC". The trip latch sensor system consists of the 
magnetic actuator and the Hall effect switch. 

- 6 -www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



,} ' 

T he t ime de l ay modu le is not e ne rg i zed unt i l  the b reake r  i s  charged ,  ope n  and the c los ing sou rce switch 

" CSC" i s  c losed.  With the latch reset at the i nstant  "CSC" c lose s, the t i me r  mod u le s  i nterna l  re lay w i th 

normal l y  ope n  contact operates w ith no inte nt iona l  de l a y  ( 40ms e lectro-mechan ica l  de l ay )  to conne ct l 
the sp r ing re lease solenoid thru t ime r  mod u le te rmi na l  2 to the h igh s ide of the c los ing sou rce i n i t i at ing  

the breake rs c losi ng seq uence .  

I f  a t  the t ime the c losi ng sou rce i s  app l ied, the t r i p  l a tch  i s  not reset ,  the t i me r  mod u le w i l l  a ssu me a 

delayi ng mode of ope rati on .  U pon latch reset a pre dete rm i ned delay w i l l  be i mpose d  before the t ime r's  

rel ay close s  e ne rgiz ing the spr ing  re le ase so leno id. T he com p lete tr ip l atch check syste m  i s  not affected 

by b road variat ion of c l osi ng sou rce vol tage .  T he t i me de lay  e rro r cause d  by tem pe ratu re extre me s  of  

-40° to 65° C i s a m inus 3% to plus 5% . 

BREAKER CLOSING CYCLE 

E ne rg i z i ng the spr ing re lease sole noid ( 1 3, F ig .  7 )  w i l l  d rive the c lose l atch (9, Fig. 7) away from the 

spr ing re lease ro l le rs (8, F ig .  8) on the cams (7 , F ig .  7) re leas ing the store d  e ne rgy i n  the c losi ng spri ngs 

(6, F ig .  7). T he closi ng spri ngs (6 ) wi l l  dr ive the ratchet  whee l (4,  F ig .  3)  and the cams ( 7 ,  F ig .  7) 
cou nte r-cl ockwise at a h igh rate of speed .  T he cams (7)  w i l l  e ngage the cam fol l owe r ro l le rs (14,  Fig .  7) 
of the four bar l i nkage ( 1 2 , F ig .  7 )  and dr ive the m  forward caus ing the four bar l i nk age to become 

stra ight.  As the four bar l i nkage ( 1 2 ) becomes stra ight, it d ri ves  the rad i u s  arm ( 1 5, F ig .  7) u pward 

caus ing the breake r  contacts to c lose and the ope n i ng spr i ngs to be charge d .  The cams (7) dr ive the 

four  bar l i nkage ( 12) ove r toggle and aga i nst the frame the reby l atch i ng the bre ake r contacts i n  the 

c losed position .  

SPRING RECHARGE A FTER CLOSING 

When the closing cycle has been initiated and the cams (7, Fig. 7) begin to turn, the motor 
cutoff switch (10, Fig. 3) resets itself. A 11b11 aux switch of the breaker opens de-energizing 
the closing solenoid (13, Fig. 7). The close latch (9, Fig. 7) returns to its reset position and 
the close latch check switch (16, Fig. 3) closes and energizes the spring charging motor (1). 
The closing springs (6) are then recharged as described earlie r . 
TRIPPING CYCLE 

Energizing the trip solenoid (17, Fig. 3) will drive the trip latch (18, Fig. 3) away from latch 
roller (20, Fig. 3) on the four bar linkage ( 1 2, F ig .  3) • This allows the four bar linkage to 
collapse and the breaker contacts will open. If the closing springs (6) are in the charged 
position, the linkage reset spring (11, Fig, 7) will immediately reset the four bar linkage (12). 
If the closing springs (6) are not charged, the linkage reset spring (11) will not reset the four bar 
linkage (12) until just before the closing springs (6) are completely charged. 
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STORED ENERGY OPERATOR-COMPONENTS 
NOMENCLATURE 

To be used with "Description of Operation" Figures 3, 7 and 8. 

1. Spring Charging Motor 
2. Driving Pawl 
3. Eccentric Drive Shaft 
4. RatchetWheel 
5. Holding Pawl 
6. Closing Springs 
7. Cams 
8. Spring Release Rollers 
9. Close Latch 

lO. Motor Cutoff Switch 
11. Linkage Reset Spring 
12. Four Bar Linkage 
13. CloseSolenoid 
14. Cam Follower Rollers (Main Toggle Roll) 
15. Radius Arm 
16. Close Latch Check Switch 
17. Trip Solenoid 
18 . Trip Latch 

20. LatchRoller 
21. Manual Close Pull Rod 
22. Spring Discharge Roller Free Height Adjustment 
23. Spring Discharge Close Latch Yoke End Adjustment. 
24. Spring Discharge Roller 
25. Charge Discharge Indicator 
26. Discharge Indication Adjustment 
27. Charge Indication Adjustment 
28. Mechanical Charging Interlock Adjustment 
29. Manual Charging Shaft and Gear Box 
30. Anti-Pumping Relay 
31. Trip Latch Bite Adjusting Screw 
32. Trip Latch Bite Adjusting Screw Locking Nut 
33. Close Latch Bite Adjusting Screw 
34. Close Latch Bite Adjusting Screw Locking Nut 
35. Motor Cutoff Switch Actuator 
36. Lower Link Stop 
37. Roll Pin Striker 
38. AI uminum Spring Drive Blocks 
39. Spring Discharge Connecting Rod 

*See Figs. 9 and 1 2  for Trip Latch Check System. 
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ELE CT R I CAL CON T R OL 

T he normal  control for thi s  operator is contained i n  a contr ol panel mounted at the rea r  of the u nit .  ..) 
I t  consists of motor cutoff switch ( 1 0, Fig .  3 ) ,  anti -pumping re lay (30, Fig .  3 ) ,  and  the cl ose l atch 

check ( 1 6 ) .  The typ ical control arr ange me nt's  ele me ntary diagram i s  shown in Fig. 9. (Check  

sche matic fur nished w i th  switchgear as wiri ng ar rangeme nts may vary . )  

Spr i ng Charging 

T he spring  charg ing motor powe r  is  su pp lied through ter minals  3 a nd 4, Fig. 9. T he mechanica l  i n te r­

l ock is a switch operated by the bre ake r  re lease lever ( foot leve r) which o pens the motor ci rcuit 

whe n  the lever is depre ssed. T he cl ose l atch check switch i s  c losed whe n  the cl ose l atch (9, Fig .  3 )  

i s  i n  the rese t  position .  T he 88 switches a re shown with the c losing spri ngs disch arged. W he n  the 

control is  e nerg ized ,  the motor starts to charge the spri ngs. T he 88 switch is  ope rate d  by a ro l l  pin 

strike r  (37, Fig. 3 )  mounted i n  the ratchet wheel (4 ,  Figs. 3 and 1 4). As the ratchet wheel and  drive 
b locks charge the spri ngs, the r atchet wheel revolve s to the posit ion of fu l l  compre ssion ,  dead ce nte r .  

Beyond dead ce nter position,  the spri ngs aid rotation a n d  cause the motor cutoff switch stri ke r  t o  

dep ress the actuator (35 , Fig. 3 )  o f  the 88- 1 switch, ope ning  the motor ci rcu it  a n d  the 88-3 contact i n  the 

anti -pu m ping rel ay circu it .  T he spr ing  charging motor coasts to a stop with the d rivi ng pawl (2 ,  Fig.  3 )  

osci llat ing freely o n  the smooth port ion o f  the ratchet  wheel . 

C l osing Circuit 

T he standard control ci rcuit for a stored e nergy operator is shown i n  Fig. 9. Whe n  the close contro l 

switch is c losed,  the circui t  from term i n al 7 through 88-2 and 52Y 1  to 5 28 th rough trip l atch ti me r, 

Fig .  1 2  (whe n  fur nishe d ) ,  to te rminal 6 e nergizes the cl osing coil , c los ing the breaker . As soo n  as  t he 

c losing spri ngs are di sch arge d ,  and 88-3 switch co ntact cl ose s  to e ne rgize the 52Y rel ay.  If the cl ose 

control switch re ma ins closed ,  the 52Y relay re mains p icked up through C()ntact 52Y 2 .  Control 

switch has to be rele aserl to rese t  control for another cl osing ope ration. T hi s  forms the anti- p u m pi ng 

relay circu i t  which preve nts the c i rcuit bre aker from reclosing  i m me d iate ly after a tr ip  free o perati o n .  

I f  control power i s  mome ntar il y  lost duri ng c losing ,  u p o n  re-e ne rgization, the 52Y re lay picks u p  

in stanta neously through contact 88-3 mainta ining the anti-pu mp ing re l ay ci rcuit prior to complete 

spri ng charging .  

C lose Latch - Mee han ica l  and E lectr ica l  I n te rl ocks 

The c lose l atch (9, Fig .  3 )  must be fu lly rese t  to receive the cam mounted spring re lease rol le rs at the 

e nd of the charging cycle . To i nsure the c l ose latch is in th is  ful ly  reset position, an electrical a n d  

mechanical inte rlock is  provide d .  

The close latch check swi tch ( 1 6, F ig .  3 and  15 )  consists of snap-action type switch mounted in close 
proximity to the close latch. A striker plate at the tail of the close latch engages the switch's acuator 
slightly before the ful l y  rese t  posit ion is achieved and actuates the switch prior to the latches 

reaching the fully reset position. At the time of actuation, a contact closes initiating the charging 
sequence. The switch operates with very small differential, and this sensitivity coupled with the 
close latch biased engagement of the spring  re lease rol lers provides a positive sensi tive interlock. 
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The mechanical interlock (Fig. 17) prevents manual charging of the breaker if the close 
latch is not adequately reset. A linkage attached by a clevis to the close latch, extends 
down the side of the breaker frame to the driving pawl me chan ism. An extension of the 
interlock linkage passes above the driving pawl constant force return spring. If the close 
latch fails to return to a fully reset post ion, the I inkage extension thrusts the driving pawl's 
return spring downward preventing the driving pawl's engagement of the ratchet wheel, thus 

mechanically inhibiting either manual or electrical spring charging. 

ADJUSTMENTS 

Adjustments are factory set and checked before and after numerous mechanical operations on every 
breaker to insure correctness. No adjustment checking should be necessary on new breakers. If a 
malfunction occurs, check for hidden shipping damage. 

The following will help you make the correct adjustments when replacing a broken or worn part. 

Cl RCUIT BREAKER TIMING 

A comparison of circuit breaker timing at any period of maintenance with that taken when the breaker 
was new will indicate the operational condition of the breaker mechanism. A time variance of more 
than 1/2 cycle (8.3 ms) on opening and 2 cycles (33.3 ms) on closing indicates a maladjustment or fric­
tion buildup. A speed analyzer may be connected to the movable contact arm by removing one button 
head socket screw in the movable contact arm, Item 29, Fig. 10A. 

PHASE BARRIER ASSEMBLY 

Full height barriers of high dielectric flame retardant material isolate each phase (Fig. 2). 

FA-350B 

To remove phase barriers, remove six screws (49) and three lateral supports (48) front and rear of the 
breaker. The four phase barriers may now be lifted from the breaker. 
FB-500A 1 

To remove phase barriers, remove screws (83), barrier (23), inner phase barriers (22) may now be 
removed. Remove screws (57) and barrier (20). 

To return phase barriers to normal position, replace parts in reverse order. Make sure that barriers are 
seated properly and that spacer channel fastened to the phase barriers are properly positioned. 

TILTING ARC CHUTES 

Remove phase barriers as described under "Phase Barriers Assembly." Refer to Fig. 2. Remove screws 
(30, 37 and 1 0) on each phase. 

Position arc chute support at the rear of the breaker and tilt back the arc chutes as shown in Fig. 2A. 

After arc chutes are tilted back to their normal position, make sure all screws are tightened securely 
on all phases before phase barriers are replaced. 

Note: MAKE SURE THAT BLOWOUT COl LS HAVE BEEN RECONNECTED. 
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BARRIER STACKS 

The barrier stacks (Fig. 6 )  are fragile and must be handled carefully. Inspect the barrier stacks for 
erosion of the plates in the areas of the slots. The barrier stacks should be replaced when a milky 
glaze appears on the full length of the edges of most of the slots. They should also be replaced if 
plates are broken or cracked. When cleaning the breaker and cubicle, inspect for pieces of barrier 
stack refractory material which would obviously indicate breakage. 

FA-3508 
To remove the barrier stacks, tilt back the arc chutes, remove five screws (30) and barrier (27). 
Remove barrier assembly and slide barrier stack (23) through top of arc chute. When replacing barrier 
stack be sure the V-shaped slots go in first. 

FB-500A 1 

To remove the barrier stacks, tiit back the arc chutes, remove four screws (26) and two 
barriers ( 1) from each arch chute. Remove barrier assembly and slide barrier stack (23) 
through top of arc chute. When replacing barrier stack be sure the v-shaped slots go in first. 

CONTACT ALIGNMENT AND REPLACEMENT 

The main and arcing contacts are an integral part of bushing assemblies and are carefully aligned with 
upper and lower bushings before shipment. Normally, no further adjustment is necessary. 

The procedures which follow are to be used if it becomes necessary to change contacts, adjust 
penetration, or restore contact alignment (refer to Figs. 10A, 10B and 10C). 

Procedure A Contact Alignment and Penetration (Stroke) 

1. The check for proper contact alignment and penetration can be made at the same time by 
measuring dimensions "C", view "A·A", Fig. 1 OA. 

2. Using power closing procedures close and latch breaker. The main contacts will have spread 
apart leaving gaps between the stationary main fingers (8) Fig. 10A and plates (7) . Penetration 
is determined by measuring these gaps, dimensions "C" , with feeler gages. 

3. Alignment and penetration are satisfactory if the sum of left and right hand "C" dimensions 

total 0.090 to 0.120 inches (2.29-3.05 mm). The minimum "C" dimension on either side is 
0.040 inches (1.02 mm). 

4. If either a left or right hand "C" dimension is less than 0.040 ( 1.02 mm) contact alignment will 
require adjustment. This adjustment is made by opening the breaker, scribing the position of 
blocks 8 and 13, Fig. 1 OC, loosening screws 24 and 25 and moving blocks 8 and 13 sideways to 
equalize the dimensions "C" between each side. The scribed lines serve as a reterence. 
Refasten screws 24 and 25. Close breaker and check alignment. When making this adjustment 
be sure block (8) is firmly seated against ridge on top of stud. 

5. If the total of "C" dimensions are less than 0.090 inches (2.29 mm) penetration will require ad­
justment. This adjustment is made by lengthening or shortening link (47) Fig. 10A. Adjust length 
of link (47) by removing or inserting washers between the base of "T" casting (9) and check-
nut (10). Use a 0.625 10 by 1.25 00 by 0.03 thick (15.9 10 by 31.800 by 0.8 mm thick) brass 
washer, Allis-Chalmers part number 7 1,018-45 1-001. Adding washers will increase penetration, 
"C" dimensions will increase. The adjustment should proveed by adding or removing a single 
washer at a time. Make sure this adjustment brings dimensions "C" (totalized) within tolerance. 
Repeat on each phase if necessary. After reaching correct engagement, make certain that check­
nut ( 10 and locknut ( 12) are tightened securely. 
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Procedure B Contact Lead 

1. Each movable contact structure is to be checked separately for contact lead. Remove pin 
(23, Fig. 1 OA) from each of three phases. This frees the individual phases for independent 
checks and adjustment. Raise each phases movable contact until the arcing contact just 
touches. Refer to Fig. 10A and measure. 

1.1. Shortest gap between main and stationary contacts, dimension "b". This 
measurement should be 0.375 to .281 inches (9.5-7 .1  mm). 

1.2. Shortest gap between tertiary contacts, dimension "a". This measurement should 
be 0.156 to . 125 inches (4.0-3.2 mm). 

2. 1 f dimensions "a" and "b" are incorrect, remove one roll pin from each plate ( 1 0) and 
loosen eight screws (22) Fig. 10C. Insert a spacer as thick as dimension "a" between the 
tertiary contacts, and apply a C-clamp bearing on rear of block (8) Fig. 1 OC and front 
movable contact (3) Fig. 108. Adjust clamp to dimension "b". With contacts held in this 
position move two plates ( 1 0) Fig. 1 OC back so that pins ( 16) are touching leading end of 
plate slots. Tighten eight screws (22), drill and insert pin to retain adjustment. Remove 
spacer, clamp and reconnect contact link {47) Fig. 10A. 

NOTE: Do not attempt to obtain simultaneous touch of arcing contacts on all 3 phases 
as it is not required. 

AUXILIARY SWITCH 

The type Q-10 auxiliary switch has been tested and adjusted at the factory. Contacts used in 
the breaker control circuit should not require further adjustment. 

The switch ( Fig. 5) is designed so that the individual contacts may be repositioned in fifteen 
degree steps without disassembling the switch. 

Using long-nosed pliers, move the rotor contact (16) in the slot of the shell (14), compressing 
spring (15). This will free the rotor from the retainer (17). Rotate the rotor to the desired 
position and release. Be sure the rotor springs sol idly back against the retainer to fully engage 
the rotor and retainer teeth. 

INTERLOCK PLUNGER 

The foot lever breaker release (20, Fig. 2) operates the interlock plunger (18, Fig. 2) as well as the trip 
latch. Depressing the lever trips the breaker and raises the plunger. This frees the breaker so that it can 
be moved in its cubicle. The interlock system is in proper adjustment when the plunger is positioned 
1-11/16 to 1-13/16 inch (42.9-46.0 mm) above the floor I ine, and causes tripping of breaker contacts 
when it is raised to a level not more than 2-1/16 inch (52.4 mm) above the floor line. The latch tripping 
rod associated with the foot lever should be clear of the trip latch by 1/32 to 1/16 inch (0.8-1.6 mm) in 
the relaxed position (18, Fig. 3). 
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The foot lever can be padlocked by matching holes in the breaker frame with those in the lever arm. In 
the padlocked position, the foot lever will be halfway down; the breaker will be trip-free; the interlock 
plunger will be between 2 and 2-1/4 inches (50.8-57.2 mm) from the floor line and will hold the breaker 
in any of the three positions within the cubicle. 

TRIP LATCH ADJUSTMENTS 

Trip Latch Clearance Adjustment (Fig. 11) - is to be performed after completing the arcing contact 
touch and main contact penetration adjustments referenced above. 

This adjustment is necessary to insure proper clearance between the trip latch and trip latch rollers. 
The puffer (or snubber) height adjustment will accomplish this purpose, and in no way will affect the 
penetration adjustment. 

Adjust shock absorber (9, Fig. 2) height to rotate radius arm and four bar linkage until a .030" to 

.060" (0. 76-1.52 mm) gap appears between the latch and latch roller. Lock in place. Each shock absorber 
must be adjusted equally. 

If the .030"-.060" (0.76-1.52 mm) gap can not be obtained, loosen lower link stop (36, Fig. 11) and ro­
tate to permit maximum lower trip link movement. Adjust shock absorbers as described above and lock 
in place. Rotate lower link stop until it touches lower link and lock in place. 

PUFFER STROKE ADJUSTMENT 

After completing trip latch clearance adjustment close breaker, and adjust puffer linkage to achieve 
the indicated distance between the center of connecting pin and inside surface of support angle. This 
adjustment is correct when puffer platen is within 1 /8" (3. 2  mm) of can bottom with breaker open and 
does not strike angle with breaker closed. 

ANGLE 1.5" ± .03 
(38.1 ± .8mm) 

0 

Fig. 2 - Puffer Adjustment Breaker Closed 

PUFFER 
LINKAGE 

Trip Latch Bite Adjustment - trip latch bite is established by setting the latch tail top surface 5/16" 
(7.9 mm) below surface of self clinching nut as shown in Fig. 12-(A). Lock securely with jam nut. One 
turn of adjusting screw will alter the gap 0.062 inches (1.57 mm). This adjustment will produce a latch 
bite of approximately 1 /8"-1 /4" (3.2-6.4 mm) as shown in Fig. 12-(C). 
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TRIP LATCH CHECK SENSOR ADJUSTMENTS (FIGURE 12(8) AND 12 (D) 

This adjustment is to be completed only after establishing the "bite" adjustment described above. 

The magnetically operated Hall effect switch (sensor) and actuating magnet are to be preassembled to 
the operator. The unit can be adjusted by advancing the threaded bushing through the tapped hole in 
shelf until a gap of .040-.000 + .015 inches ( 1.02 -.00/+.38 mm) is achieved between the surface of the 
switch and the top of the thrink tubing holding the magnet actuator assembly to the trip latch. With this 
gap achieved, the sensor may be locked in place. 

Functional electrical test on breaker may be made to confirm sensors operation. The timing modules 
nameplate and rated voltage should be checked to insure it matches breaker closing control voltage. 
The timers delay adjustment has been previously set and should not be altered. Remove wire from 
terminal 2 on timer module and insulate. Open breaker and charge opening springs. 

Apply closing voltage and observe light emitting diode (LED) adjacent to delay adjustment. The "LED" 
should be brightly illuminated when the trip latch is fully reset. Depress latch with manual trip lever 
and observe the "LED" goes out. Release trip lever and the "LED" should come on. This sequence 
confirms sensors operation. Do not apply closing control voltage for l�nger than two minutes while 
performing this test. 

MANUAL CHARGING OF CLOSING SPRINGS 

To charge the closing springs manually, disconnect control power before inserting the manual spring 
charging c rank in the socket located in the center of the left hand operator panel. Turn the 
crank in a counter-clockwise direction to charge the springs. The effort to charge the closing 
springs will fluctuate and will increase to a peak and then decrease . At the point of least 
effort an audible click will be heard and the effort to tur n  the crank will drop to near zero . 

The mechanism is now fully charged. Remove manual charging crank. The breaker may be 
closed by pulling the manual close pull rod . 

CAUTION!! 

MAINTAIN A F IRM GRIP ON CRANK 

The closing springs are charged through the driving pawl and ratchet wheel and are thereby 
indexed by the holding pawl. Some springback can occur between tooth positions on the ratchet 
wheel. 

MAINTENANCE SLOW CLOSE 

With the breaker removed from the cubicle, manually charge the closing springs as previously described 
and remove charging handle. Then, from the rear or stud side of the breaker, attach the spring blocking 
device, Fig. 13, by fastening it in the slots in the closing spring tubes. Insert the spring blocking device 
into operator area before setting up arc chute support. 

Stay clear of the breaker contacts and pull the manual close pull rod at the front of the breaker • 

./�� This will discharge the closing springs against the spring blocking device during which the 
·(;�;;;;, breaker contacts will move slightly toward the closed position. 
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Place the manual spring charging crank back in the socket. By turning the crank counterclockwise 
the breaker contacts may be slowly closed for checking contact alignment. 

CAUTION 

MAINTAIN A FIRM GRIP ON CRANK 

As the contacts will close in increments determined by the teeth on the ratchet wheel, springback will 
occur between tooth positions. 

REMOVAL OF SPRING BLOCKING DEVICE 

To remove the closing spring blocking device, Fig. 13, the closing spring must be fully charged. 
The spring may be charged manually by inserting the charging crank and continuing counter­
clockwise rotation. The main contacts will go fully closed as the four bar linkage toggles. 
Upon continued rotation, the closing springs will be picked-up as noted by increased effort in 

cranking. Continue rotation until the springs are fully charged. A sharp click wi II be heard as 
the spring release rollers engage the close latch indicating full spring charge has been 
achieved. The spring blocking device may now be easily removed by pulling the blocking 
portion from the slots in the spring tubes. 

REMOVAL OF CLOSING SPRING S (SPRING S MUST B E  DISCHARGED) 

The closing springs may be quickly and safely removed from the breaker. Remove two of the four bolts 
holding the spring bearing block at the rear of the breaker. These bolts should be diagonally opposite 
each other. Insert studs approximately 6" (150 mm) long in place of bolts. Remove the remaining two 
bolts by shifting the spring load to the 6" ( 150 mm) long studs. The spring bearing block can then be 
backed off by alternating backing off the studs. To install the closing springs the reverse procedure 
should be used. The spring bearing block top surface should be even with the bracket of the frame. The 
four bolts should be torqued to 50 ft. lbs. (67.8 N-m) 

If the charging ratchet and cams are to be revolved with springs removed, it is advisable to remove the 
two aluminum spring drive blocks (Item 38, Fig. 8) secured to the ratchet and cam crankpins by 
retaining rings. These pins if not removed or held essentially in a horizontal position may jam while 
revolving the cam and ratchet assembly. 

Motor Cutoff Switch - The 88 motor cutoff switch assembly (Fig. 14) is factory adjusted. If it 
should become inoperative, entire unit must be removed and inspected for contact wear. Replacement 
may be necessary. 

Motor Cutoff Switch Adjustment - is most conveniently performed before installing the charging 
springs. 

Advance ratchet and cam assemblies to position shown (Fig. 14) . The holding pawl must rest behind 
the ninth (9) tooth position on the ratchet as counted counterclockwise from area on ratchet periphery 
which lacks two teeth. 
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With ratchet in the position described above, adjust the motor cutoff switch vertically until its actuator 
makes positive contact with the rollpin striker. Lock switch assembly in this position. 

Check lateral movement of actuator. Lateral play at end of actuator (tip) should be no more than 1/16" 
( 1.6 mm) max. If adjustment is necessary, snug pivot screw to just bind actuator, and then back off 1/16 
to 1/8 turn. Rotate ratchet and cam assembly to insure actuator rides in gap between ratchet and cam 
without striking or binding. 

Close Latch Bite Adjustment - free jam nut and place latch in horizontal position (Fig. 15). Visual 
accuracy. Measure "D" directly above latch pivot. Reproduce this dimension plus 0.062" (1.6 mm) at 
the latch face as shown in the figure above by rotating the adjustment screw. Secure jam nut. This ad­
justment should produce a latch bite of 0.151 to 0.216 inches (3.8-5.5 mm) . 

Close Latch Check Switch Adjustment (Fig. 15) - is to be performed only after completing the latch 
bite adjustment described above. 

A clearly audible "click" should be heard from the switch with latch spaced 1/32" (0.8 mm) from latch 
adjustment screw. The latch switch actuator may be bent slightly to obtain switch operation at this 
point. Maximum permissible bend is 1/8" (3.2 mm) as shown. 

If switch actuator is bent, observe latch fully closed against adjusting screw and make certain the swith 
actuator has not contacted the switch body. A 1/64" (0.4 mm) clearance should exist as shown in Fig. 
15. 

Free Height Adjustment (Fig. 16) - is achieved by blocking the actuating roller to the indicated height 
and adjusting a pair of jam nuts, located on the manual closing pull rod, to maintain the roller in this 
position with blocking removed. Return spring adjusting nut should be set to produce 0.5 ± .06 inch 
( 1 2.7 ± 1 .6 mm) deflection in return spring. 

The following adjustments are to be made only after completing the close latch bite 
adjustment described on the previous page and after adjusting connecting link as shown on 
Fig. 16. 

Trip adjustment (Fig. 16) is made by varying the penetration of the "curved actuating rod" in its 
attachment clevis. A 5/16" (7 .94 mm) drill is placed between the upper latch surface and the latch 
adjusting bolt. A 2.906" (73.81 mm) block is to be inserted between the actuating roller and floor. The 
"curved" rods upper yoke is nested against a forward roll pin in the closing latch and the lower clevis 
is adjusted to insure the closing latch will not move more than l/16 inches (1.6 mm) as measured be­
tween adjusting screw and latch surface when the 5/16" (7.94 mm) drill is removed. 

Overtravel (Fig. 16) -no adjustment required. Check with 3.125" (79.4 mm) blocking below actuating 
roller. Closing solenoid link should provide freedom of latch movement without jamming. 

Close Latch Mechanical Interlock Adjustment (Fig. 17) - is to be undertaken only after completing 
the close latch bite adjustment described above, Fig. 15. 

Adjust actuator rod displacement from support angle to 1.06 ± .015 inches (27.0 ± 0.4 mm) . See detail 
of adjusting nut "A" (Fig. 17). 

Insert a 1/4" (6.35 mm) drill between upper surface of close latch and latch adjustment screw, 
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Check guide bushings to insure they stand off the frame 1/4" (6.4 mm) as shown. 

Free Nut "B" below attachment clevis, and adjust Nuts "B" and "C" to depress pawl return spring and 
pawl until 1/16 to 3/32 ( 1.6-2.4 mm) clearance is obtained between tip of pawl and ratchet teeth. This 
clearance is measured during the clockwise rotation of the pawl as its tip is toward the ratchet (power 
stroke). 

The pawl must be rotated using a 1 /2" ( 12. 7  mm) square insert in the eccentric drive shaft or by low 
voltage (slow rotation) of drive motor or manual charging. 

Return the jam nut "C" attachment clevis to bottom on bracket, and tighten external jam nut 
"B" securely. MAINTAIN CLEVIS  PARALLEL TO FRAME. 

Remove 1/4" (6. 35 mm) drill, restoring latch to its normal position. Again rotate eccentric drive shaft. 
The tip of the drive pawl should engage the full face of each ratchet tooth with a clearance of .030" 
(0.8 mm) between the base of the tooth and the engaged tip of the drive pawl. 

MAINTENANCE AND TESTING 

General 

Thorough, periodic inspection is important to satisfactory operation. Inspection and maintenance 
frequency depends on installation, site, weather and atmospheric conditions, experience of operating 
personnel and special operation requirements. Because of this, a well-planned and effective maintenance 
program depends largely on experience and practice. 

ALWAYS INSPECT A BREAKE R WHICH HAS INTERRUPTED HEAVY FAULT CURRENT. All 
contacts, arc runners and arc chutes should be examined to determine if repair or replacement of parts 
is required. Inspect for pieces of barrier stack refractory material in the cubicle as well as the circuit 
breaker. 

"As Found" Tests 

Some users perform "As Found" insulation tests using a megger or "Doble" testing to give an "As 
Found" value for future comparative indication of insulation change. This is desirable for new circuit 
breakers if they are to be stored for extended periods, and may absorb moisture and contaminantes. 
Contact resistance tests can also be made using a "Ductor". 

Since wide variations can occur in insulation values and contact resistance because of atmospheric 
conditions, contamination and test equipment, discrete values cannot be given. However, making and 
recording these tests on new equipment, and at regular intervals will give a comparative indication of 
insulation and/or contact resistance change. Maintaining a permanent record of these values for each 
circuit breaker should be part of the Maintenance Program. 

Periodic Inspection and Maintenance 

Prior to performing any maintenance work, make certain all control circuits are open, and that the 
breaker has been completely withdrawn from the metal-clad unit. 
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CAUTION 

.J DO NOT WORK ON THE BREAKER OR OPERATING MECHANISM WHILE THE BREAKER IS IN 
THE CLOSED POSTION. DO NOT WORK ON THE BREAKER OR OPERATOR WHILE THE 
CLOSING SPRINGS ARE CHARG ED. 

1. Remove interphase barriers (Refer to Page 10, Phase Barrier Assembly) and clean them and all other 
insulating surfaces with dry compressed air- a vacuum cleaner, or clean lint free rags. Inspect for 
signs of corona, tracking or thermal damage. 

2. 

3. 

Tilt the arc chutes to expose the mcfin contacts. (Refer to Page 10 and Fig. 2A, Tilting Arc Chutes). 

Contacts 

Examine the contacts, Fig. 10. The major function of the air circuit breaker depends upon correct 
operation of its contacts. This circuit breaker has three contacts on each pole; mains, tertiary and 
arcing. When closed, practically the entire load current passes through the main contacts. If the 
resistance of these contacts becomes high, they will overheat. Increased contact resistance can be 
caused by pitted contact surfaces, corrosion of contact surfaces, or weakened contact spring 
pressure. This will cause excessive current to be diverted through the arcing contacts, with con­
sequent overheating and burning. Verify proper main contact pressure by checking penetration 

(refer to Page 12, Procedure B}. 

Tertiary contacts act intermediately between main and arcing contacts upon contact separation. 
They assist current transfer from the mains to arcing contacts. 

On the magnetic blow-out air circuit breaker, the arc is quickly removed from the arcing contacts 
by magnetic forces and transferred to arc runners in the arc chute (Fig. 6 . )  The arcing contacts are 
expendable and may eventually burn enough to require replacement. 

The main and arcing contacts are made of tungsten alloy to resist deterioration due to arcing. If 
the surfaces are only roughened or slightly pitted, they can be smoothed with crocus cloth or 
draw filed. Be careful not to remove much material, as this would shorten the contact life. If 
significant erosion has occurred, the arcing contact lead must be checked and adjusted. 

If they are badly pitted or burned, they should be replaced. (Refer to Page 11 ) . 

The main contacts may be lubricated per Fig. 19, but DO NOT LUBRICATE THE ARCING 
CONTACTS. 
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4. Disconnect Arm Hinge Joint 

Contact pressure of the disconnect arm hinge joint is established by spring pressure, and does not 
require adjustment. Hinge contacts may be inspected and maintained as follows. Refer to Fig. 108. 

Remove disconnect arms as a unit by removing cotter pin ( 19). screw (5). nut ( 1 0) and spring 
(12). Carefully inspect all contact surfaces in hinge joint. Silver washer (6) and adjacent surfaces 
should be clean and free of roughness or galling. Lubricate silver washer and mating surfaces 
by applying Allis-Chalmers electrical contact lubricant, 15-171-370-002 sparingly. Reassemble 
hinge joint. Tighten screw (5) and nut ( 1 0) so that cotter pin ( 19) can be reinstalled. Spring ( 12) 
and washer (6) must be assembled in their original position to assure proper adjustment. Replace 
badly pitted or burned contacts before they are damaged to such an extent to cause improper 
operation of breaker. 

5. Arc Chutes 

• 

Inspect the arc chutes. This includes inspection of the ceramic parts (barrier stack and flash plates) 
for breakage, erosion and dirt; inspection of the blowout coil insulation; and of the entire arc 
chute for dirt, moisture or contaminates which might affect insulation strength. 

Dirt or contaminates may be removed from the barrier stack with a cloth, by light sanding or by 
scraping with the end of a file. Wire brushing or emery cloth is not approved because metallic par­
ticles may become embedded in the insulating material. 

Arc flash plates in the lower portion of the arc chute may be cleaned by sand blasting or by sanding 
with coarse grain paper, to remove glaze and metal deposits from the surface. 

Blow out particles with dry compressed air. 

Small cracks or pieces chipped or broken from ceramic parts may be ignored. A barrier stack split 
vertically along a rope seam may be repaired with epoxy cement. A barrier stack split horizontally 
or one with several broken plates should be replaced. 

The action of the arc on ceramic causes slight melting. Small milky glass nodules on the edges and 
surfaces of the ceramic barrier stack plates are normal after interruption. With severity and number 
of operations, this melting and glazing increases. When barriers are heavily glazed (milky white along 
the edges of the V slots) the barrier stacks should be replaced. 

Blowout coil and core insulation should be inspected for evidence of abrasion, heating or 
mechanical stress which could lead to electrical discharge between coil and core. 

Mechanically damaged, burned or punctured blowout coils and core insulation should be repaired 
or replaced . 

6. Mechanism -Stored Energy Operator 

The circuit breaker mechanism should be inspected at 1000 operation intervals. This inspection 
should check for loose hardware and any broken parts. The control wiring should be checked for 
loose connections and frayed or damaged insulation. The "close latch check switch", 
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"tr ip l atch check system" ( i f  furn ished ) ,  and "mechan ica l  i nter lock" switch shou ld  be checked 

for mount ing  t ightness. The sati sfactory o perat ion of each swi tch e lement shou l d  be assu red with  

a cont i n uity meter and manua l  manipu l at ion of the  switch i ng e l ement ,  and adju sted i f  necessary . 

Ver i fy that operat ion of " Close Latch Mechan ica l  I nter lock" is proper ( R efer to Page 1 6  and 

F ig .  1 7 ) .  

A fter 5000 operat i ons, the  operat ing mechan i sm should be given a general overhaul and a l l  worn 
parts repl aced . Excessive wear wi l l  usu a l l y  be i nd icated when adjustments can no longer be 

sati sfactori ly made.  The general overhaul  wi l l  require disassembly of the  operati ng mechanism. 
A l l  bear ings and su rfaces receiv ing wear shou ld be examined carefully and re- l ubr icated i n  accord­

a nce with lubr icat ion i n struct ions which fo l low. 

The removal of the c los ing spri ngs w i l l  be necessary in order to perm it  overha u l  of the b reaker .  

These spri ngs may be removed as descr i bed on Page 1 5. 

7. Lubr icat ion 

N OT E :  The S iemens-Al l is e lectrical contact l ub ricant supplied with the accessori es i s  i ntended 
to be used exc lusively on the contacts and must not be used on any part of the  circuit 
breaker mechan i sm.  

R ecommended c i rcu i t  b reaker lubr ication po ints  are shown in F i g .  18  and 19. The ch art ( F ig .  20) 
out l i nes two methods of lubr icat ion.  Refer to th i s  chart for recommended l u b ricant and poi nts of 
app l icat ion.  The f i rst method requ i res no d i sassemb ly  and i s  su ggested for the p revent ion  of 

problems which cou ld  be created by severe env i ronmenta l  or  operat i ng  cond i tions .  The second 

method fol lows proced u res si m i lar  to those performed on  the b reaker at the factory .  F o l l ow th i s  

proced u re o n l y  i n  case o f  a genera l  overhau l  o r  d i sassemb l y .  

N eed le  and rol ler bear i ngs are factory l ubr icated f o r  l i fe a n d  shou ld  n o t  req u i re attent ion .  H owever ,  

the best of greases are affected by t ime and atmospher ic cond i t ions  and  may req u i re serv i ce.  

To l u br icate these bear i ngs  when parts are d isassemb l ed,  the following proced u re i s  reco m m ended . 

C lean i n  so lvent ,  wash i n  a lcoho l ,  sp i n  i n  l i ght mach i n e  o i l ,  drain and repack with B eacon P-325 
grease .  DO NOT R E M O V E N E E D L E  B E A R I N G S  F R O M  T H E  R ET A I N I N G PA R T .  

8 .  A i r  Pu ffers 

A i r  puffers ( 1 6 , F ig .  2) a re important  to the interruption process because they provide a flow of a i r  

wh ich assi sts i n  control l i ng the shape o f  the arc column at low current values. T h i s  control  causes 
the arc to make an  ear l i e r  transfer to the a rc runners, thereby energiz ing the magnet ic circui t which 
d r ives the arc i nto the barr ier  stack .  Th i s  action produces a shorter arcing time than would be 
possib le  by re ly ing on ly  on the therm a l  effects of the arc to achieve the transfer to the arc runners. 

The puffers are located within the breaker frame directly below the stud and support assembly. 
The system employs two pans whose volume is swept by linkage driven platens during the breakers 
opening operation. Pressurized ai r is distributed by a manifold and individual nozzles to each 
breaker pole. 
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The a i r  pu ffer system shou ld  be i n spected duri ng  regu l a r  ma intenance periods. H oses and  n ozz l es 

shou ld  be checked for t ight connecti ons, f l ex i bi l i ty and freedom from k i n k i ng or  co l l apse .  The -.-., 
pl aten and i ts l i nkage shou ld  be checked for freedom of movement and wear. The p l atens fe l t  

sea l s  shou ld  be  f lex i bl e  and contact the wa l l s of the  pan .  Transformer o i l  i s  u sed to k eep the fe lt  

materia l p l i able, reduce shr inkage and  prov ide l u br icati on.  The oi l shou l d  moisten but  not 

satu rate the fel t .  The p l aten l i n kage m ay be d i sconnected a l l owing  the p laten to drop l ow enough 

for apply ing the transformer o i l .  After moisten i ng the fe lt  the p laten and l i nkages m u st be 

reconnected. The fe l t  sea l mater ia l  m ust be repl aced i f  i t  becomes i nf lex ib le  or  does not m ak e  

contact with the cy l i nd er wa l l s . 

The a i r  output from the pu ffer nozz le  may be checked with the arc chutes t i l ted ( refer to " T i l t ing  

Arc  Chutes", Page 1 1  and F i g. 2A.  Crush a 4· 1 /2  x 4- 1 /2 inch ( 1 1 5 x 1 1 5 m m )  sh eet of t issue  paper, 

p l ace it i n  the nozzle open ing  and check to see that i t  is d i s l odged when the brea ker i s  opened.  

9.  Shock Absorbers 

Shock absorbers ( 9 ) F i g. 2 a rrest and cush i on the open i ng moti on of the rad i u s  arm and  m ovab le  

d i sconnect blades. The dash pots a re  comprised o f  connecti ng rod , p i ston ,  sea l s  and cy l i nder .  

The shock absorber shou l d  be  i nspected at regu l a r  m a i n tenance per iods. Cy l i nders shou l d  be 

checked for c lea n l i ness and freedom f rom deposits wh ich  might  retard piston moti o n .  The p i ston 

shou ld  be checked fo r f ree movement with i n  the cyl i nder .  Sea l s  are to be f l ex i b l e  and contact 

the cy l i nder wa l l s .  T ransfor mer o i l  is u sed on felt sea l s  to keep the materia l  p l i ab le ,  reduce 

shri nkage and provide l u b ricati on .  The  o i l  shou ld  mo i sten bu t not satu rate th e fe lt .  Sea l  m ater i a l  

must be  replaced i f  i t  becomes i nf lex i b l e  or  does not  make contact wi th the cyl i nder  wa l l s .  

1 0. I nspect for fore ign objects wh ich may have been l e f t  t n  the c i rcu i t  b reaker d u ri ng  p rev i ous  steps. 

Check for loose hardwa re .  

1 1 . Check for mechan ical  f reedom of d i sconnect arm movem ents by s lowly  c los ing the brea ker.  

R eference Page 1 5  for " M a i ntenance S low C l ose " P roced u re .  

1 2. Tr ip  breaker by depress ing  tr ip  rod, F ig. 2, I tem 1 9 . 

1 3 . R eturn arc chutes to u p right posi t ion ,  fasten both front and rear b l owout coi l  con necti ons  and  

rep l ace phase barr iers. B e  su re screws on  a l l  phases a re  t ightened secu re ly .  

1 4. "As Left" Tests 

a. I nsu lat ion resi sta nce tests shou ld be made to ver ify the i n su lat ion i ntegr ity.  These can i nc lude  

megger or Dobel tests. I f  poss ib le ,  a h igh-potent i a l  test shou ld be made for one m i n ute at 

1 4,300 volts ac or 20,200 vol ts de for F A-3508 . Test F B-500A 1 at 27,000 vo lts ac  or 38,200 

vo lts de. W ith the breaker open, check each phase across the open contacts by connecti ng 

from the upper to the lower pr imary d i sconnects. W ith the c i rcu i t  breaker c losed, check 

phase-to-ph ase ane each ph ase-to-grou nd. 

b.  A d ie lectric test on secondary and control c i rcu i ts shou ld  be made at 1 200 volts .  

c .  I f  d es i red, contact resi stance tests can be made us i ng a Ductor. 
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d.  Make a permanent record of a l l  tests performed . 

e .  Compare with pr ior tests. (See "As Found" Tests on  Page 1 7) .  

1 5. I nspect the pr imary d i sconnect contact f i nger assembl ies, F ig .  2 (3 ) . 

The main contact su rfaces sh ou ld be c l ean  and br ight. H owever,  d i scoloration of the si lvered 

su rfaces i s  not u su a l ly harmfu l  u n less caused by su l f ide ( i n su l at ing )  deposits. These shou ld be 

rem oved with a lcohol  or a s i lver c l eaner .  S l ight impress ions on the contacts w i l l  be  caused by the 

pressu re and wip ing  act ion of the contacts. M i nor bu rrs or p itti n g  can be a l l owed and project ing 

burrs may be removed by d ress ing .  N oth i ng more abrasive than crocu s c loth shou ld be u sed on  the 

s i lvered contact su rfaces. Where serious overheati ng i s  i nd i cated b y  d i scoloration of metal and 

su rrou nding i nsu lat ion, the contacts and spr ing assemb l i es shou l d  be rep l aced . I n  th is  case, a l so 

i nvestigate the cub ic le  mou nted stationary d i sconnects, (with the switchgear de-energ ized ) 

determ ine  the cause of overheati ng, and take corrective act ion .  

1 6 . P repare the c i rcu it  breaker for serv ice by repeat i n g  steps 9 through 22 on Page 2 .  
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HANDLI NG I NSTRUCTIONS 

• M o v l� ! n c d k r-: r  t o  r r 1 •, : :� ! ! il t  em l ocat ion with fork l i ft or crane {A) .  

• Ca rc � f u l l y  r e rn oV • '  , , , ,; , : ,� �  t r ·: r; p l ast ic cover or crate. 

• R t: r r wvr'  rcH r q ;  i l ' ' ' '"' ' ' " t i t : r l  to the  pa l l et at the front of the breaker ( B ) .  

• R e m o v e  h o / cJ c J o v. r 1  : , l ; l t ; l o c: d ted  on each s ide of brea ker  { C ) .  

• P la ce ra m p  p i eu�s  ' ' ' r r 1 J r1 t  o f  the pa l let i n  l i ne w i th b reaker whee ls  and  na i l  t o  pa l le t  a s  shown b y  
a r rows i n  ( 0 )  

• S l owly  ro l l b rezt k e r  o t f  pc� l l e t  ( E  & F ) . 

(A I  

(D ) 

r· t . 

CA U T I O N - R E M OV E PAC KA G I N G .  B R EA K E R S  A R E  S H I P P E D  

I N  C LO S E D  POS I T I O N  W I TH T H E  T R I P  R O D  A N D  F OOT 

L E V E R  E NC L OS E D  BY PACKAG I N G  TO P R E V E N T  O P E N I NG 

D U R I N G  SH I P M E N T .  

(B )  (C )  

( E )  (F ) 

F ig .  1 - C t r c u l t  B reaker Hand l ing I nstruct ions 
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'':;)"' 

. ... , 
�· � .  

ARC CHUTE 2 

SCREW 10 

P I N  1 

AUX. SWITCH 

7 1 -4 0 1 -6 5 6 -4 0 1  

CONTACT 3 
F I N G E R  

SECONDARY 

FINGER 4 
ASSEMBLY 

57----.:::: 
S C R E W  

/ 
�F RONT PANEL 

BARR I E R� 
'" 

1
,-@-SCREW 

I / {.' SUPPORT�B 

NAMEPLATE�) 
SCREW 

PISTON S T E M  

FOOTLEVER 
INTERLOCK RELEASE 

T R IP ROD 

OPENING 
SPRINGS 

. ... - ..., )I I I • 

��r_ -_i� =� . . ' 

GUI D E  BAR-0>----
==>--u· 

9 SHOCK 
A BSORBER 

r, ;, 
,. ,, 
•' 
,, •: •I _ _ _  !,a _ _ _ _ _  :l ., ,, ., .. - - -:.- - - -lj ., ,, 

FA-3508 W i th ty pe S  E -3 s tored  e n e rgy operator  

23 B A R R I E R  

9 

F B-500A1 
F ig .  2 - Typical Circuit Breaker Assembl ies 
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F :LJ 3 5 1 5- 3  O pe r a t o r  L . H .  V i e w  

. 2 6  -

25 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



e F I X ED P I VOTS 

0 MOV I N G  CENTERS 

• 
CLOS I N G  

LATCH 

� - - - -
C L OS I N G  
S P R I N G  

BR E A K E R  CONTACTS C L O S E D  

S P R I N G  D ISCHAR G E D  

• F I X ED P IVOTS 

0 .
MOV I NG CENTERS 

� - - - -

C LOSI NG 
SPR IN G  

-A-

BR EAKER CONTACTS O P E N  

SP R I N G  CHARG E D  

-C-

J7 

FOUR BAR 

L I N KA G E  

e F I X ED P I VOTS 

0 M O V I NG C E NT E R S  

• 
CLOS I NG 

LATCH 

� - - - -
- - -

C L OS I N G  
S P R I NG 

B R E A K E R  CON TACTS OPEN 

SPR I N G  D IS CH A R G E D  

-B-

• F I X ED P I VOTS 

0 M O V I NG C E N T E R S  

� - - - -

C L OS I N G  
SP R I N G  

B R E A K E R  CONTACTS C LOS E D  

SPR I NGS C H A R G E D  

-0-

F ig. 4 - Sequence of Operat ion 
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, -. 

::J 

7 1 -lO I -7�8 

Rf T A I N I N G  
Rlr.G 

V I EW " B B" 

V I EW "CC" 

�N E CT O R  

V I EW "AA" 

27 

24 

8 

5 6 

F ig ,  5 - Type 0- 1 0  Aux i liary Switch 

- - -- - - - - - - - - ,  �0- - - - - -6- r - -L - - - - - - - � - -� ���-�-����9J __ _ 

0 

I 
I 
I 
I 

Fig. 68 - Arc Chutes for F B-500A 1 
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2 4  
1\ fl C:  R U N N E R  

26 
T R A NS F E R  '------/----�-��� 
S T A C K  

P L A T E  1 

F i g. 6A - Arc Chu tes for  F A  3 50 8  

3 8  
1 5  

\ 
' 

� 
25 

1 8  2 0  1 2  3 6  1 4  

F i g. 7 - 5 1 5 3 O pe t  a t o r  R H V i e w  
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( + )  

3 
·---<�<t:----j 

MOTOR 
C U TO F F  

M E C H .  I N T E R LOCK 
O N  

F O O T  L E V E R  

---4��--" 

1 -
1 

- - - - - -,  

I 
I 
I 
I 
A 

V l.t OPT I O N A L  
\ W )  SP. CHAR G E D  /) "\. I N D .  LT. 

I 
I 
I 

�27 
27 

88-4 

40 
3 

I 
_j - cs - - c I � 7 

- - - ��--ro-----41t---...---i!----e-------J 
6 

( -) 

7B 

- - - - - - -- -- -- -- - - - - - - -
52 TC - C I RCU I T  B R E A K E R  T R I P  CO I L  

52 CC: - C I R CU I T  B R E A K E R C L OS I N G  CO I L  

52 Y - AU X .  C LOS I N G  R E LA Y  ANTI  P U M P  

M C O  - M OTO R CUTO F F  SW I TC H  

'Y 1 4 

I 
I 

I I 
- � - - - J 

88 - SP R I N G  C H A R G I N G  MOTO R S E N SO R •  

C LC - C LOSE LATCH C H E C K  SW ITCH 

T LC - T R I P  LATCH C H E C K  SW ITCH 

CSC - CO N T R O L  SW I TC H - C LOSE CONTACT 

CST - CONT R O L  SW I TCH - T R I P  CONTACT 
R - R E D I N D I C AT I N G  LAMP 
G - G R E E N  I N D I C AT I N G  LAMP 

a - AU X .  SW I T C H - O P E N  W H E N  B R ' K R .  I S  O P E N  

b - A U X .  SW I T C H - C LOS E D  W H E N  B R , K R .  I S  O P E N  

ACTUA T I N G  � MAGN E T *  

� LATCH 

* 
- OPT I O N A L  I T E M S  F O R  R EC LOS I N G  APP L I CAT I O N S  O N LY 

Fig .  9 - Control Scheme for Stored E nergy Operator 
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STUD AND SUPPORT 
ASSEMBLY 

V IEW "A-A" 
{BREAKER LATCHED) 

UPPER BUSH ING ASSY . 

UPPER BUSH I NG ASSY. 

F ig. l OA 

F ig. l OB 

F ig .  1 0C 
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TR I P  LAT C H  
R O L L E R  ---...-..a.-

(20) 

LOWER 
T R I P  L I N K  

� LOW E R  L I N K  STOP (36) 

F ig .  1 1  - Tr ip  Latch Clearance Adjustment 
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M A G N E T ICA L L Y  OPERAT E D  
H A L L  E F F ECT SWITCH 

• + 040 -.000 . + .01 5 SH R I N K  
T U B I N G  

I B )  

*TH I S  D I M E N S I O N M U S T  B E  B ETW E E N  H A L L  
E F F E CT S W I T C H  BASE A N D  T O P  O F  S H R I N K  
T UB I NG A S  S H O W N .  

L I G HT E M I T T I N G  D I O D E  

( "L E D") 

I D)  

D E LAY M O D U L E  

D E LAY 
ADJUST M E NT 

MAG N E T  
ACTUATOR 

Fig. 1 2 - Trip Latch B i te and Check Swi tch Adjustments 
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SP R I N G  B LO C K I N G D E V I CE IN P LA C e  F1 E A OY F O H C: U) ;  

l N G  S P R I N G  R E L E A S E  

F > (j 1 '3  M a i n t e n a n c e  C l ose Spri ng Block i ng Dev ice  l n se r t 1on  
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@ 
MOTOR CUTOF F SWITCH 

1 0  

H E X .  
S H A F T  

R A TC H ET WH E E L  

P I VOT S C R EW I 4 � 

F ig .  1 4 - Motor Cutoff Switch 
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+ .000 
I D+ 062) - .030 

C LOSE 
LATCH C H E C K  

SW ITCH 
1 6  

I C L C l  

/ 
SWITCH ACTUATOR 

TOP O F  F RA M E 

L--- LAT C H  
B I T E  

. .  D" 

LATC H  A DJUST M E N T  
SCR EW 1 33 )  

A DJ UST M E N T .......,.�-..,_....., 
SCR EW 133) 

JAM N UT 1 34) 

C LOS E 
L AT C H  1 9 )  

ff:;¥ 1 / 32 . . IAT PO I NT O F  ��_L SW I T C H  O P E R A T I O N )  

F i g .  1 5 - Close Latch Bite a n d  Check Switch Adj ustments 
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R O D  1 2 1 ) 

R ET U R N  SPR I N G 
A D J U ST I NG N UT 

( 2 2 )  3.5"--1 1 

F L O O R  L I N E  

0 

MA Series - 4 .59" ( Adjustable)  
F B - F C /500 - Adj ust t o  1 0 -5/8" ± 1 /32 
F A - 350 / F C - 1  000 - A d j u s t  to 1 2 - 1 /2 "  ± 1 / 32 

C LO S E  LATCH B I T E  � 
���u

"
���.,��T ./- _ 

�r 
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' . 

5/ 1 6 " ( .3 1 2 )  
D R I L L  R O O  

- .  . 

C LO S E  
- SO L E N O I D  ( 1 3) 

C L O S E  A D J U STM E N T  
D E V I C E S  

I 

SPR I N G 0 I S C H A R G  E 
A C T U AT I N G 
R O L L E R  1 2 4 )  

- - - T - T -t----+--1 
I 
I 

- - - ..L.. 

Overtrave l  3 . 1 25" 

Trip 2 .906" 

F r ee H e ig h t  2. 565" + .02 
- .0 3  

'"J""77'77777777777..-'777J T/777-77777777777777)77/ll 7/777 ' :r Tl/77 7777777 1/77777777777777? 7 7?7 777 777 
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N U T  "B" 

NO TE POS I TI ON OF ECCENTR IC SHAF T & ROL L P iN AT B EG I N N I N G OF POWER STROK E 

CLOCKWiSE 
/ 

>AWL RE TU RN ___}_ ( 

0 

I 
I 
I 

\ 

S>R,NG 

\- "--
��---

I /4 " 1 . 2501 DR I L L 

CLOSE 
LA TCH 

(9) 

REMOV E l/4 ( . 250) DRI L L , RESTORI N G 

LATCH TO I TS N ORMAL PO SITJ ON .  AG A J N 

RO TA TE E C CEN TRI C DRI VE SH A FT - TH E 

TIP O F TH E DRI VE PAWL SHO U L D EN GA G E 

TH E FU L L FA C E  OF EA CH RATCH ET TOO TH , 

A C L EARAN C E  OF .OJO B ETWEEN TH E  BA SE 

OF THE TOOTH & TH E ENGAG ED TIP O F 

THE DRI VE PAWL . 

G U i DE BUSHiNGS 

DR I V ING PAWL ( 2) 

1 : 1 6 · ·  To 3i32" 

A DJUS Ti NG N UT "A " ISEE PARA.  2 , PAGE 1 7) 

Fig. 1 7 - Close Latch Mechan ica l  In terlock 
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F i g  1 8 - Lubr ication Points O n  Frame And O perator ( V iew A )  D r ive Assemb ly  (V iew B )  And Li nkage Assembly (V iew C ) .  
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F. '9 ·  1 9 - Lub . ncat ion p . omt on B reaker. 
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L U B R I ·  S U G G E ST E D  LUBR ICATION A LT E R N A T E  L U B R I CATI')N ( R E-

CATION AT E V E R Y  1 000 O P E R AT I O N S  Q U I R ES D I SA SS E M B L Y )  R ECOM-

KEY PAR T DESC R I P1 ' O N  OR O N C E  E V E R Y  Y E A R .  M E N D E D  A F T E R  E V E R Y  5000 O P E R .  

A GROUN D  S U R F AC ES S U C H  AS WI P E  C L E A N  A N D  SPRAY WAS H  C L E A N  A N D  SPRAY W I T H  

L ATC H ES ,  R O L L E RS, I0ROPS, ETC.  WITH 'MOL YCOTE 557 ' ' M O L  YCOTE 557 " 

1 5- 1 7 1 -270·001 . 1 5-1 7 1 -270-DO l . 

B N Y LON S L E E V E  B E AR I N GS. SUCH A S :  N O  L U BR I CATI ON R E QU I R E D. NO L U B R I CA T I O N  R E QU I R E D. 

TH E CON !"ACT A R M  H I NG E  P I N .  

c S L E E V E  B E A R I NGS A N D  P I VOT P I N S ,  L I G H T  A P P L ICAT I ON O F  R EM O V E  P I N S  O R  B E A R I N G S ,  

ROTA T I NG PARTS S U C H  AS DR I V E  ' M O L Y COTE P E N E L U B E ' C LE A N  P E R  I NSTRUCT I ON S  A N D  

P I N I O N ,  D R I V I NG C R A N K S ,  S L I D E  1 5-1 7 1 -270-002. APPLY * B EA C O N  P-290* 

A N D  P I VOT P I NS.  00-337- 1 31 -DOl . 

I) S L I D I NG S U R F A C E S .  L I G H T  A P P L ICATI ON OF WI P E  C L E A N  A N D  A P P L Y  ' MOLY-

' M O L  Y COTE 557 ' .  COTE 557 ' L I B E R A L L Y .  

E A I R  P U F F E R  CY L I N D E R S  A N D  W I P E  C L EAN A N D  APPLY WASH CLEAN A N D  W E T  F E LT R l N G  

SHOCK ABSO R B E R S .  T R A N S F OR M E R  O I L  I 3 I N  T R A NS F O R M E R  01 L II 3.  

TO F E LT. 

F R O L L E R  A N D  N E E D L E  B E A R I N G S .  NO L U BR I CATION R E QU I R E D .  C L E A N  P E R  I NS T R U C T I O N S  A N D  

R EPACK W I T H  * BEACON P-325 * . 

G DRY � 1 1 10T P O I N T S .  NO L U B R I C A T I ON R EQU I R E D. NO L U BR IC A T I O N  R E QU I R E D .  

H PR I M ARY A N D  S E CO N D A R Y  D I SC O N N E C T  W I P E  C L EA N  A N D  A P P L Y  A F I L M  O F  A L L IS-C H A L M E R S  

F I NG E RS, A R C I N G  CONTACT H I N G E ,  CONTACT L U BR ICANT 1 5 - 1 7 1 -370-002. 

GROUN D I N G  CONTACT A N D  A U X .  

,v)· .... .:....� . 
SWITCH CONTA CTS . 

I A R C I N G  CONTACTS. DO NOT L U B R ICATE.  DO NOT L U B R I C A T E .  

J D I SCONN ECT A R M  H I N G E  J O I N T  S I L V E R  W I P E  C L E A N  A N D  APPLY A F l  L M  O F  A L L I S-C H A L M E R S  

WAS H E R  B ETWE E N  B U S H I N G A N D  T H E  CONTACT LUBR I CANT 1 5- 1 7 1 -370-002 . 

CONTACT A R M .  

K CHAR G I N G  SPR I NGS & NO L U B R ICATION R EQU I R E D  W I P E  C L E A N  A N D  COAT W I T H  
S P R I N G  R ETA I N E RS OF 'B EAGON P-325. * 

L MANUAL C H AR G I NG B E V E L  G E A R  R EM O V E SNAP ON COV E R  & R EM O V E  S N A P  ON C O V E R  & C O AT 
TRA I N ,  F B  & FC S E R I ES O N L Y .  COA r T E E TH L I GHTLY W ITH T E ET H  L IG HT LY WITH * B E A C O N  

*B EACON P-325 . '  P-325 . '  1 5-337-1 3 1 -001 

M ARC I N G  CONTACT H I N G E  W I P E  C LE A N  A N D  APP LY A F I LM O F  A L L I S-CH A L M E RS 
ASSE M B LY .  CONTACT LU B R I CA N T  1 5-1 7 1 -370-002. 

F ig .  20 Lubrication Chart 
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