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This instruction manual contains instaliation, operation and
maintenance information for Types FB-500A1 7.2 kv, FC-5008
138 kV, and FC-750B 1338 kV stored energy operated air
magnetic circuit breakers.

| A DANGER

Due to the nature of electrical equipment of
this voltage class, there is inherent danger
through improper use resulting in possible
exposure to high electrical voltage. Only
qualified persons thoroughly famifiar with
these instructions should be allowed to oper-
ate these devices. Improper use or proce-
dures can result in serious personal injury or

death.

Field Service Operation

Siemens-Allis can provide competent, well-trained Field Ser-
vice Representatives to provide technical guidance and ad-
visory assistance for the installation, overhaul, repair and
maintenance of Siemens-Allis equipment, processes and sys-
terns. Contact regional service centers, sales offices or fac-
tory for details.

Warranty

The sales contract carries all information on warranty
coverage.

Receiving

Circuit breakers are shipped from the factory completely as-
sembled. Observe weight markings on crates and ensure
that capable handling equipment is used.

Remove crating carefully with the correct tools. Check each
item with the shipping manifest. If any shortage or damage
is found, immediately call it to the attention of the local freight
agent handling the shipment. Proper notation should be
made by him on the freight bill. This prevents any controversy
when claim is made and facilitates adjustment.

When handling breaker (Fig. 1) with a crane or hoist, lifting
cables should completely encircle breaker frame. Use a
spreader to prevent frame distortion and/or damage to arc
chutes. Do not attach liting hooks, rope, etc., to bushings,
insulating parts, fittings, etc. Do not slide breaker off shipping
skid without using ramp blocks (T-Shaped pieces provided)
as interlock plunger and linkage may be damaged.

Storage

Indoor—The circuit breaker should be installed as soon as
possible. If storage is necessary, it should be keptina clean
dry place where it will not be exposed to dirt, corrosive at-
mospheres or mechanical abuse.

Outdoor—Qutdoor storage of circuit breakers is not recom-
mended. If breakers must be stored outdoors, they must be
covered completely and a heat source provided to prevent
condensation and subsequent corrosion.

If the circuit breaker must be stored for some time, “As
Found" tests are desirable. (See page 19.)

Circuit Breaker Preparation

Prepare the circuit breaker for insertion into its cubicle as fol-
lows:

. 1. Remove Packaging. Note: Breakers are shipped in
closed position with the trip rod and foot lever enclosed
by packaging to prevent opening during shipment. (See
Fig. 1))

2. Push manual trip rod to open breaker.

3. Remove phase barriers and unfasten both front and rear
blowout coil connections. (See *‘Phase Barrier Assem-
bly," page 11.)

4. With arc chute support in place at the rear of the breaker,
tilt the arc chutes (refer to page 15 for details) to expose
contact area.

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

5A. Inspect ceramics for possible shipping damage.

6. Check for mechanical freedom of disconnect arm move-
ments by slowly closing the breaker. Reference page 15
for Slow Close Procedure.

7. Trip breaker by depressing trip rod, Figure 2, ltem 43.

8. Return arc chutes to upright position, FASTEN BOTH
FRONT AND REAR BLOWOUT COIL CONNECTIONS
and replace phase barriers. Be sure screws on all
phases are tightened securely.

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

A DANGER

REMOVE PACKAGING. BREAKERS ARE
SHIPPED IN CLOSED POSITION WITH THE
TRIP ROD AND FOOT LEVER ENCLOSED
BY PACKAGING TO PREVENT OPENING
DURING SHIPMENT (C).

Place ramp pieces in front of the pallet in line with breaker
wheels and nail to pallet as shown by arrows.

Move breaker to iocation with crane or fork lift. Carefully re-
move protective plastic cover or crate.

e W)

Remove ramp pieces nailed to the pallet at the front and rear Slowly roll breaker off pallet.
of the breaker.

Figure 1. Circuit Breaker Handling Instructions.
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14. De-energize control power and remove plug jumper.

15. Coat movable primary and secondary disconnects with
a light film of S-A contact lubricant, 15-171-370-002.

16. Insert breaker into its cubicle to “‘disconnect” position
and close manually (*).

17. Complete movement of breaker to “‘test”" position and
repeat steps 10 (#) and 11.

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

A DANGER

Before proceeding with step 19 check to in-
sure that line and bus circuits are not ener-
gized. Failure to do so may result in electri-
cal shock or burn causing death or serious
personal injury and property damage.

NOTE: DO NOT ATTEMPT TO MOVE

BREAKER WHILE IN THIS CONDITION. 19. With line and bus de-energized, rack breaker into fully
connected position. Close and trip breaker from main
Figure 2A. Arc Chute Support in Position 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.

10. Close breaker.

11. Trip breaker.
22. Breaker is now ready for normal operation.

12. Depress foot lever and close electrically (*). L
(") Breaker is trip free.

13. Release foot lever and repeat steps 10 (#) and 11. (#) Breaker wil close.

DO NOT ATTEMPT TO MOVE BREAKER
WHILE IN THIS CONDITION.

Figure 2A. Arc Chute Support in Position
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A typical circuit breaker consists of primary disconnect, arc
chute, and operator sections. The primary disconnect sec-
tion contains the main contact which supplies power to the
load. The arc chute section dissipates the power arc energy
drawn during the opening of the main contacts. The opera-
tor section contains the mechanism used to close and open
the main contacts. This mechanism consists of a stored
energy operator with its associated control circuitry.

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 trans-
terred to the arcing contacts. When the arcing contacts par,
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 mag-
netic 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 maxi-
mum 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 straight-
ening a toggle in the four-bar linkage (12, Fig. 7). The oper-
ator is powered by precharged springs (stored energy).

Stored Energy Operator-
Components Nomenclature

To be used with “*Description of Operation” Figures 3, 7 and
8

. Spring Charging Motor

. Driving Pawl

. Eccentric Drive Shaft

. Ratchet Wheel

. Holding Pawl

. Closing Springs

Cams

. Spring Release Rollers

. Close Latch

10. Motor Cutoff Switch

11. Linkage Reset Spring

12. Four Bar Linkage

13. Spring Release Solenoid

14. Cam Follower Rollers (Main Toggle Roll)

15. Radius Arm

16. Close Latch Check Switch

17. Trip Solenoid

18. Trip Latch

20. Latch Roller

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. Manua! 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. Aluminum Spring Drive Blocks

39. Spring Discharge Connecting Rod

COENOODWN

*See Figures 9 and 12 for Trip Latch Check System.
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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 link-
age (A-D, Fig. 4). These systems are disengaged from each
other except while performing their specific functions. For
example—the spring charging drive and cam-ratchet assem-
bly are disengaged except when the cam-ratchet arrange-
ment 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 is furnished to match
the control voltage.

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 ac-
tuator, a non-contacting magnetically operated Hall effect

35 29 3 2

26

20 18

Figure 3. 515-2 Operator Left Hand View
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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 posi-
tion, and is ready to receive a reclosing operation.

2. Imposes a delay following latch reset to insure the link-
age 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 detec-
tion of the trip latch tail. The speed of operation and life ex-
pectancy of this proximity sensor system is not limited by
mechanical actuation as no physical contact between the ac-
tuating 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 en-
vironmental 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 discon-
nect blades, circuitry dependent 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 (Fig. 5).

16
Rotor
Sp1r‘isng Contact R :?
etainer
14 /
Shell
N
13
Retaining
Ring |
; Rotor Assembly 6
5 Stud
Nut 7
Bearing Bearing
2
Barrier

Shaft

10

, \

Stationary 3 12
Contact Rotor Mounting
Assembly Bracket

Crank
Arm

11 8
Mounting  Bushing
Bracket

Figure 5. Type Q-10 Auxiliary Switch
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CAPACITOR TRIP DEVICE

A capacitor trip device is commonly used with circuit
breakers having an ac control supply instalied in remote lo-
cations 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 con-
nected to the LINE side of the breaker.

To apply the capacitor trip device to existing breakers origi-
nally shipped with dc trip coils, contact your Siemens-Allis
sales representative.

TRIP SOLENOID

Normal electrical tripping (opening) is caused by the trip sole-
noid (17, Fig. 8) which is designated 52TC on the schematic
of Figure 9. The trip solenoid is energized by operation of the
circuit breaker control switch and the protective refays which
are mounted on the switchgear.

Arc Chute Assembly

Each arc chute (Fig. 6) consists of a frame retardant enve-
lope which provides phase isolation for interruption and vent-
ing 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 arc-
ing contacts. The arc runners form paths for the arc ter-
minals to travel up the arc chute.

2. The stationary end blowout coil (15) and moving end
blowout cail (13) which connect their respective arc run-
ners 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 fiux on the arc forces the
arc up the barrier stack.

3. The barrier stack (23) consisting of a number of refrac-
tory plates, with *‘V-shaped”' slots, cemented together.
The barrier stack cools, squeezes and stretches the arc
to force a quick interruption.

5 1 2
06 Barrier R.H. Channel
. : 25 /
- T i Block =
a7 ! _]/ [ !
Support i i
|l‘ f 23 1 4
- /‘_/ Barrier Stack | . channel
' <p
SN S ] il
- b e \ "l r===1 1\'| 19 —_—
Arc ;:mner - 'wA—-:'---i--—-:L----—-—-E—‘——i-—-:h-- il Pole Piece 'r b
o v AR % L )
: ] THT
& 1 41 35 k3
¥ @ Support H--FE oo
/G_: © ""‘-, 43 18 L1
17 $ Core p 14
Coil Sleeve \‘
15 :
Rear Coil u\
16
A) FC-5008 Front Coll

Figure 6. Arc Chutes
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71-401-532-401 Baffle Assembly
\ 26
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1 26 6
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Runner - |
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Figure 6. Arc Chutes (continued)
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25

18 20 12 14

Figure 7. 515-2 Operator Right Hand View

36

4. The barrier (1) containing coolers (6) through which the lifted and removed for the breaker. Unfasten front and rear
by-product gases of interruption pass, completes the coil connections before tilting or removing arc chutes.
cooling and deionizing of the arc products.

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.

Never tilt arc chutes back without first hav-
ing the arc chute support firmly in place. This
arc chute support is supplied as a standard
accessory.

Arc chutes can be tilted to expose contact area and for in-
spection of barrier stack (23). The arc chutes may also be
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A DANGER

Proper circuit breaker operation in terms of
dielectric integrity and interruption perfor-
mance requires that the blowout coils be
reconnected, and that all barriers be
replaced and supported with appropriate
tasteners. Failure to do so may result in a cat-
astrophic failure causing electrical shock or
burn resulting in death or serious personal in-
jury and property damage.

Figure 8. 515-2 Operator Front View
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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 (43, Fig. 2), or electrically by ener-

gizing the trip circuit. This rotates the latch that allows the clos-
ing 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
pul 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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A CAUTION

DO NOT WORK ON THE BREAKER OR
OPERATING MECHANISM WHILE THE
BREAKER IS IN THE CLOSED POSITION.
DO NOT WORK ON THE BREAKER OF
OPERATOR WHILE THE CLOSING
SPRINGS ARE CHARGED.

Spring Charging Cycle

Energization of the Breaker Control Circuit will cause the
spring charging motor (1, Fig. 7) to start charging the clos-
ing springs (6, Fig. 3). This 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) counterclockwise one tooth at a time. The holding
pawl (5, Fig. 3) will hold the ratchet in position between driv-
ing strokes of driving pawl (2). This charging operation will
continue turning the ratchet wheel (4) counterclockwise 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 ro-
tation driving the ratchet wheel and cams counterclockwise
until spring release rollers (8, Fig. 8) on the inside surfaces
of cams (7, Fig. 7) engage the spring release latch (S, Fig.
7). This arrests the motion of the ratchet whee! (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 cut-
off 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 functions:
1. 1t de-energizes the spring charging motor (1);
2. It opens a contact in the anti-pump relay circuit;
3. It sets up the closing coil circuit;

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

NOTE

The close latch check switch (16, Fig. 3) is in the mo-
tor circuit. The close latch check switch monitors the
position of the close latch (9) and will prevent charg-
ing 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 link-
age (12, Fig. 7) will be positioned by the linkage reset spring
(11, Fig. 8) 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 the trip latch (18, Fig. 7).

See Figure 4 for sequence of operation.

Reclosing Control
(OPTIONAL—FOR RECLOSING APPLICATIONS ONLY)

The electronic solid state time delay module works in con-
cert with the trip latch sensor system. The time delay mod-
ule consists of an electronic timer and an electromagnetic re-
lay. The diagram, Figure 9, shows the timer module receiving
power between terminals 1 and 3. Termina! 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 con-
trol source thru auxiliary contact (52B) and the closing source
contact “CSC." The trip latch sensor system consists of the
magnetic actuator and Hall effect switch.

The time delay module is not energized until the breaker is
charged, open and the closing source switch “CSC" is
closed. With the latch reset at the instant “CSC"' closes, the
timer modules internal relay with normally open contact oper-
ates with no intentional delay (40ms electromechanical de-
lay) to connect the spring release solenoid thru timer mod-
ule terminal 2 to the high side of the closing source initiating
the breakers closing sequence.
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If at the time the closing source is applied, the trip latch is
not reset, the timer module will assume a delaying mode of
operation. Upon latch reset a predetermined delay will be im-
posed before the timer's relay closes energizing the spring
release solenoid. The complete trip fatch check system is not
affected by broad variation of closing source voltage. The
time delay error caused by temperature extremes of —40° to
65° C is a minus 3% to plus 5%.

Breaker Closing Cycle

Energizing the spring release solenoid (13, Fig. 7) will drive
the close latch (9, Fig. 7) away from the spring release rollers
(8, Fig. 8) on the cams (7, Fig. 7) releasing the stored energy
in the closing springs (6, Fig. 7). The closing springs (6) will
drive the ratchet wheel (4, Fig. 3) and the cams (7, Fig. 7)
counterclockwise at a high rate of speed. The cams (7) will
engage the cam follower rollers (14, Fig. 7) of the four bar link-
age (12, Fig. 7) and drive them forward causing the four bar
linkage to become straight. As the four bar linkage (12) be-
comes straight, it drives the radius arm (15, Fig. 7) upward
causing the breaker contacts to close and the opening
springs to be charged. The cams (7) drive the four bar link-
age (12) over toggle and against the frame thereby latching
the breaker contacts in the closed position.

Spring Recharge
After 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 “b’* aux. switch of the breaker opens deenergizing
the closing solenoid (13, Fig. 7). The close fatch (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
earlier.

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 (12, Fig. 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.
8) will immediately reset the four bar linkage (12). If the clos-
ing springs (6) are not charged, the finkage reset spring (11)

will not reset the four bar linkage (12) until just before the clos-
ing springs (6) are completely charged.

Electrical Control

The normal control for this operator is contained in a control
panel mounted at the rear of the unit. It consists of motor cut-
off switch (10, Fig. 3), anti-pumping relay (30, Fig. 3), and the
close latch check (16). The typical control arrangement’s
elementary diagram is shown in Figure 9. (Check schematic
furnished with switchgear as wiring arrangements may vary.)

SPRING CHARGING

The spring charging motor power is supplied through termi-
nals 3 and 4, Figure 9. The mechanical interlock is a switch
operated by the breaker release lever (foot lever) which opens
the motor circuit when the lever is depressed. The close latch
check switch is closed when the close latch (9, Fig. 3) is in
the reset position. The 88 switches are shown with the clos-
ing springs discharged. When the control is energized, the
motor starts to charge the springs. The 88 switch is operated
by a roll pin striker (37, Fig. 3) mounted in the ratchet wheel
(4. Figs. 3 and 14). As the ratchet wheel and drive blocks
charge the springs, the ratchet wheel revolves to the position
of full compression, dead center. Beyond dead center posi-
tion, the springs aid rotation and cause the motor cutoff
switch striker to depress the actuator (35, Fig. 3) of the 88-3
contact in the anti-pumping relay circuit. The spring charg-
ing motor coasts to a stop with the driving paw! (2, Fig. 3) os-
cillating freely on the smooth portion of the ratchet wheel.

CLOSING CIRCUIT

The standard control circuit for a stored energy operator is
shown in Figure 9. When the close control switch is closed,
the circuit from terminal 7 through 88-2 and 52Y1 to 528
through trip latch timer, Figure 12 (when furnished), to termi-
nal 6 energizes the closing coil, closing the breaker. As soon
as the closing springs are discharged, and 88-3 switch con-
tact closes to energize the 52Y relay. if the close control switch
remains closed, the 52Y relay remains picked up through
contact 52Y2. Control switch has to be released to reset con-
trol for another closing operation. This forms the anti-
pumping relay circuit which prevents the circuit breaker from
reclosing immediately after a trip free operation. If control
power is momentarily lost during closing, upon re-
energization, the 52Y relay picks up instantaneously through
contact 88-3 maintaining the anti-pumping relay circuit prior
to complete spring charging.
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CLOSE LATCH—MECHANICAL AND ELECTRICAL
INTERLOCKS

The close latch (8, Fig. 3) must be fully reset to receive the
cam mounted spring release rollers at the end of the charg-
ing cycle. To insure the close latch is in this fully reset posi-
tion, an electrical and mechanical interlock is provided.

The close latch check switch (16, Fig. 3 and 15) consists of
snap-action type switch mounted in close proximity to the
close fatch. A striker plate at the tail of the close latch engages
the switch's actuator slightly before the fully reset position is
achieved and actuates the switch prior to the latches reach-
ing 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 release
rollers provides a positive sensitive interlock.

The mechanical interlock (Fig. 17) prevents manual charg-
ing 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 mech-
anism. 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 position, the linkage extension
thrusts the driving pawl's return spring downward prevent-
ing the driving pawl’'s engagement of the ratchet wheel, thus
mechanically inhibiting either manual or electrical spring
charging.
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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.

Circuit Breaker Timing

A comparison of circuit breaker timing at any period of main-
tenance with that taken when the breaker was new will indi-
cate the operational condition of the breaker mechanism. A
time variance of more than ¥z cycle on opening and 2 cycles
on closing indicates a maladjustment or friction buildup. A
hole in the movable contact arm is provided for connection
of a speed analyzer (29, Fig. 10)

Phase Barrier Assembly

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

To remove phase barriers, remove screws (13), barrier (60)
and channels (9) on rear of breaker. Lower panel (32) and
loosen three screws (23). Remove three screws (24) and
panel (22) on front of breaker. Phase barrier assemblies (5)
may now be removed from the front of the breaker.

To return phase barriers to normal position, replace partsin
reverse order. Make sure that barriers are seated properly
and that channels (9) are located inside of washers (8).

Never tilt arc chutes back without first hav-
ing the arc chute support firmly in place. This
arc chute support is supplied as a standard
accessory. See Figure 2A.
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Figure 10. Stud and Support Assembly
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Tilting Arc Chutes

Remove phase barriers as described under “Phase Barriers
Assembly.’ Refer to Figure 2. Remove screws (137) on each
phase. Remove screw (39).

Position arc chute support at the rear of the breaker and tift
back the arc chutes as shown in Figure 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 COILS HAVE BEEN
RECONNECTED.

‘A DANGER

Proper circuit breaker operation in terms of
dielectric integrity and interruption perfor-
mance requires that the blowout coils be
reconnected, and that all barriers be
replaced and supported with appropriate
fasteners. Failure to do so may resultin a cat-
astrophic failure causing electrical shock or
burn resulting in death or serious personal in-
jury and property damage.

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 fult 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 mate-
rial which would obviously indicate breakage.

To remove the barrier stacks, tilt back the arc chutes, remove
four screws (26), two barriers (1) from each arc 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 Pressure Of
Disconnect Arm Hinge Joint

The hinge joint contact pressure is in proper adjustment
when a pull of 2 to 4 pounds (091-182 kg) is required to move
the disconnect toward the open position.

This measurement is obtained as follows: (Fig. 10)

Remove pin (46) and detach link (47) from the disconnect
arms (18) and (19). Move the disconnect to a position just
short of contact make. Attach a spring scale to the discon-
nect 10-¥z inches (266.7 mm) above screw (24), and ina
direction perpendicular to the longest edge of the disconnect
arm. Measure the pull to move the disconnect toward the
open position. Read scale while disconnect is moving
through normal opening stroke.

Adjustment is made by tightening (or loosening) nut (14).

Before attaching link (47) to disconnect arms (18 and 19),
check contact afignment and arcing contact lead (below and
next page).

Arcing Contact Hinge Joint

The arcing hinge joint (Fig. 10} is in proper adjustment when
each spring washer (15) is deflected approximately 0015
inches (0.4 mm).

This adjustment is obtained by tightening nut (4) until all parts
just touch, then tighten the nut % to 1 turn more.

Contact Alignment And
Replacement

The main and arcing contacts are an integral part of the bush-
ing assemblies and are carefully aligned with the upper and
lower bushings before shipment. Normally, no further adjust-
ment is necessary.

Use these procedures if it becomes necessary to change
contacts or reset contact alignment (refer to Fig. 10).

PROCEDURE A. HORIZONTAL ALIGNMENT

1. Push stationary contact fingers as far back (tap with soft
mallet) as they will go on stud (11, Fig. 10).
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2. Using maintenance closing procedure, move the discon-
nect towards the closed position until it touches a main
contact finger (view A-A, Main Contacts Engaging, Fig.
10). Dimension “'C" should be no greater than .020 (051
mm) with one contact touching.

3. Adjustment is made by removing two nuts (100) and
bumper assembly (101), loosening two nuts (22) and
rotating the entire contact assembly. Check alignment
(dimension *‘C") after nuts (22) are tightened. Install bum-
per (101) and nuts (100). Tighten securely.

4. Alignment is checked and adjusted on each phase
separately. Be sure there is no binding between contacts
(11) that could prevent wiping action with the disconnect
arm.

PROCEDURE B. CONTACT PENETRATION (STROKE)

1. Contact penetration should be checked and adjusted
only when the contacts are properly aligned.

2. Check that open gap “d" is approximately correct to
avoid over penetration (see Procedure D).

3. Using power closing procedures, close and latch breaker.
The spread of the contacts (view “A-A", Breaker Latched)
should be 1/8 to 3/16 inch (3.2-4.8 mm). This is the total
of the two gap dimensions "'a"" measured on each side
of the contact centering tube between the brass tube and
the flat top surface on the contact. Each "‘a’ dimension

is normally 1/16 to 3/32 inch (1.6-2.4 mm).

4. With the breaker open, adjust by increasing or decreas-
ing length of link (47) by turning nut (13). Adjust each
phase separately.

PROCEDURE C. ARCING CONTACT LEAD

Arcing contacts are adjusted only after the main contacts
have the proper alignment and penetration. The arcing con-
tacts should make before the main contacts. To measure and
adjust each phase:

1. Push stationary contacts back on stud.

2. Using the maintenance closing procedure, slowly move
the disconnect arms toward the closed position until a
dimension of 1/4” + 1/32 (6.4 + 0.8 mm) can be meas-
ured between the lower stationary main fingers and the
disconnect arms of the closest phase. (See Fig. 10 dim.

b view A-A arcing contact engaging.) The moving discon-
nect arms should be pushed back when making the
measurement.

3. With the disconnect arms in proper position established
in step 2, adjust nut (1) to have the moving arcing con-
tact touch the stationary arcing contacts. (Push the mov-
ing arcing contact back when setting.)

4. Advance maintenance closing to obtain proper individual
positions of the other phase disconnect arms in accor-
dance with step 2 and set arcing contact lead in accor-
dance with step 3. (Simultaneous touching of arcing con-
tacts on all three phases is not required. Do not impair
penetration of arcing contact lead setting in an attempt
to optimize.)

PROCEDURE D. CHECK BREAKER OPEN POSITION

Dimension “'d"* (Breaker Open illustration of Fig. 10) is meas-
ured between the disconnect arm and the bottom of the sec-
ond finger in the main contact assembly. The open position
is determined by the setting of the rod end (40, Fig. 2) at the
top of the puffer piston rod. The rod end (if set too low) can
affect the trip latch roller clearance (Fig. 11). The optimum set-
ting is to obtain the maximum open contact gap *'d”* while
maintaining the specified trip latch roller clearance (see trip
latch adjustment page 14). A dimension “‘d’’ of less than
5-11/16 in. (144.5 mm) indicates improper adjustment.

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 disas-
sembling 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 solidly back
against the retainer to fully engage the rotor and retainer
teeth.

Interlock Plunger

The foot lever interlock release (20, Fig. 2) operates the in-
terlock plunger (18, Fig. 2) as well as the trip latch. Depress-
ing the lever trips the breaker and raises the plunger. This
frees the breaker so that it can be moved in its cubicle.
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The interlock system is in proper adjustment when the
plunger is positioned 1-11/16 to 1-13/16 inch above the floor
line, and causes tripping of breaker contacts when it is raised
to a level not more than 2-1/16 inch above the floor line. The
latch tripping rod associated with the foot lever should be
clear of the trip latch (18, Fig. 3) by 1/32 to 1/16 inch in the
relaxed position.

The foot lever can be padlocked by matching holes in the
breaker frame with those in the lever arm. In the padiocked
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 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)

This adjustment is to be performed after completing the arc-
ing contact touch and main contact penetration adjustments
referenced above.

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

Loosen Lower Link Stop (36, Fig. 11) and rotate to permit max-

14
Toggle Roller

)

A DANGER

| 12
Four-Bar Linkage

030
to .060
Clearance

This can only be measured while
springs are fully charged.

36

Lower Link —

Stop

20
Trip Latch
Roller

Trip Rod

Figure 11. Trip Latch Clearance Adjustment
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imum Lower Trip Link movement. Adjust puffer (or snubber)
(16, Fig. 2) height to rotate radius arm and four bar linkage
until a .030” to .060” gap appears between the latch and
lateh roller. Lock in place. Rotate Lower Link Stop until it
touches lower link and lock in place. Recheck dimension “d"
as described in procedure D, page 13.

TRIP LATCH BITE ADJUSTMENT

Trip latch bite is established by setting the latch tails top sur-
face 500 + .015 below surface as shown in Figure 12-(A).
Lock securely with jam nut. One turn of adjusting screw will
after the gap 0.062 inches. This adjustment will produce a
latch bite of approximately 0.259 to 0.111 inches as shown
in Figure 12-(C).

Trip Latch Check
Sensor Adjustments
(FIGURE 12(B) 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 ac-
tuating 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 is achieved between the surface of the switch
and the top of the shrink tubing holding the magnet actua-
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Hall Effect Switch (] Adjustment Screw
Locking Nut ] i/
— = Jam Nut
{ [
=— — —
% = .500+.015
-.000 i
*+.040. " Shrink
0151 Tubing @
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Tubing as Shown.
Light Emitting Diode
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Delay !
/Adiustment
- - —
| /7\
(D) (€)
Delay Module v Trip Latch

Figure 12. Trip Latch Bite and Check Switch Adjustments
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tor assembly to the trip latch. With this gap achieved, the sen-
sor 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 clos-
ing 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 il-
luminated 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
longer 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 charging crank in the
socket located in the center of the left hand operator panel.
Turn the crank in a counterclockwise direction to charge the
springs. The effort to charge the closing springs will fluctu-
ate and will increase to a peak and then decrease. At the
point of least effort an audible click will be heard and the ef-
fort to turn 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.

A CAUTION

During manual charging procedure the
crank will be under torsional tension, spring-
back can be expected. Maintain a firm grip
on crank. Failure to do so may result in per-
sonl injury.

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, Figure 13, by
fastening it in the slots in the closing spring tubes.

Stay clear of the breaker contacts and pull the manual close
pull rod at the front of the breaker. This will discharge the clos-
ing springs against the spring blocking device during which
the breaker contacts will move slightly toward the closed po-
sition.

Place the manual spring charging crank back in the socket
at the lower left corner of the breaker. By turning the crank
counterclockwise the breaker contacts may be slowly closed
for checking contact alignment.

A CAUTION

Maintain a firm grip on crank.

As the contacts will close in increments predicated by the
teeth on the ratchet whee!, springback will occur between
tooth positions.

Removal Of Spring
Blocking Device

To remove the closing spring blocking device, Figure 13, the
closing spring must be fully charged. The spring may be
charged manually by inserting the charging crank and con-
tinuing counterclockwise 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 in-
creased effort in cranking. Continue rotation until the springs
are fully charged. A sharp click will 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.
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Removal Of Closing Springs
—Springs Must Be 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" long in place of bolts. Remove the remaining two bolts by
shifting the spring lead to the 6" long studs. The spring bear-
ing block can then be backed off by alternating backing off
the studs. To install the power spring 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. Ibs.

If the charging ratchet and cams are to be revolved with
springs removed, it is advisable to remove two aluminum
spring drive blocks (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 control switch assembly (Fig. 14) is factory ad-
justed. If it should become inoperative, entire unit must be
removed and inspected for contact wear. Replacement may
be necessary.
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Figure 14. Motor Cutoff Switch
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MOTOR CUTOFF SWITCH ADJUSTMENT

This adjustment is most conveniently performed before install-
ing the charging springs.

Advance ratchet and cam assemblies to position shown (Fig.
14). The holding pawl must occupy the ninth (9) tooth posi-
tion on the ratchet as counted counterclockwise from area
on ratchet periphery which lacks two teeth.

With ratchet in the position described above, adjust the mo-
tor cutoff switch vertically until its actuator makes positive con-
tact with the rollpin striker. Lock switch assembly in this po-
sition.

Adjustments

Check lateral movement of actuator. Lateral play at end of ac-
tuator (tip) should be no more than 116" 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 with-
out 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. Re-
produce this dimension plus 0.062" at the latch face as
shown in the figure above by rotating the adjustment screw.
Secure jam nut. This adjustment should produce a latch bite
of 0.151 to 0.216 inches.

CLOSE LATCH CHECK SWITCH ADJUSTMENT (FIG. 15)

This adjustment is to be performed only after completing the
latch bite adjustment described above.

A clearly audible “'click”” should be heard from the switch as
latch is moved 1/32” from latch adjustment screw. The latch
switch actuator may be bent slightly to obtain switch opera-
tion at this point. Maximum permissible bend is 1/8" as
shown.

If switch actuator is bent, observe latch fully closed against
adjusting screw and make certain the switch actuator has not
contacted the switch body. A 1/64” clearance should exist
as shown above.

FREE HEIGHT ADJUSTMENT (FIG. 16)

This is achieved by blocking the actuating roller to the indi-
cated 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 deflection in return spring.

The following adjustments are to be made only after complet-
ing the close latch bite adjustment described on the previ-
ous page and after adjusting connecting link as shown on
Figure 16.

TRIP ADJUSTMENT (FIG. 16)

This is made by varying the penetration of the "‘curved ac-
tuating rod" in its attachment clevis. A 5/16" (312) drill is
placed between the upper latch surface and the latch adjust-
ing bolt. A 2.906" block is to be inserted between the actu-
ating 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 1/16 (062) inches as measured between adjust-
ing screw and latch surface when the 1/4” (.250") drill is re-
moved.

SPRING RELEASE ARMATURE ADJUSTMENT (FIG. 15A)

This adjustment is to be performed only after completing the
spring release latch bite adjustment.

The purpose of this adjustment is to establish an armature
gap of 3/16 (.187) to 1/4 (.250) inches. A suitable feeler gage
of optimum thickness, 7/32 (.218), should be inserted in the
armature gap. That is, the space between the ground sur-
faces of the solenoid frame and ground ““T" shaped exten-
sions of the solenoid plunger.

The connecting link between the solenoid plunger and spring
release latch should be adjusted to maintain the plunger in
this position. The locking screw is released and the adjust-
ing cap shifted until the effective length of the link supports
the plunger within the indicated range.

OVERTRAVEL (FIG. 16)
No adjustment required. Check with 3.125” blocking below

actuating roller. Closing solenoid link should provide freedom
of latch movement without jamming.
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Figure 15A. Spring Release Solenoid Armature Cap Adjustment
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22
Return Spring
Adjusting Nut

Free Height
Adjustment
Jam Nuts

Spring Discharge

Close Latch Bite

13
Close
Solenoid

Close Adjustment
Devices

1
‘1|O O Actuating Roller R
21 A
Manual Overtravel 3.125” (79.4 mm)
Close Pull Trip 2.906" (73.81 mm)
Rod |

Free Height 2.565" +.02

Floor Line |

(65.27°5 mm)
—03° ‘-8
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Figure 16. Closing Spring Discharge Mechanism

CLOSE LATCH MECHANICAL INTERLOCK (FIG. 17)

This adjustment is to be undertaken only after completing the
close latch bite adjustment described above, Figure 15.

Adjust actuator rod displacement from support angle to 1.06
+ 015 inches. See detail of adjusting nut “A™ (Fig. 17).

Insert a 1/4 (.250) drill between upper surface of close latch
and latch adjustment screw.

Check guide bushings to insure they stand off the frame 1/4"
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 clearance is obtained between tip of pawl as its tip
is toward the ratchet (power stroke).

The paw! must be rotated using a 1/2” 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. MAIN-
TAIN CLEVIS PARALLEL TO FRAME.

Remove 1/4" (.250) 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 clear-
ance of 030" between the base of the tooth and the en-
gaged tip of the drive pawl.
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1/4" (.250 mm) Drill

God o= Close
| O / Latch

1/4"
(.250 mm)

Nut “B"
Guide Bushings
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Note Position Driving
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Sth;ft & Rgll Pn? Ratchet
at Beginning o Wheel

Power Stroke.
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‘
’\ \\ S
Clockwise 1/16" to 3/32"
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(See Para. 2, page 17)
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Figure 17. Close Latch Mechanical Interlock
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A DANGER

Do not work on energized equipment. Un-
authorized personnel should not be per-
mitted near energized equipment.

Plan the time for maintenance with operating
personnel so that the switchgear can be

deenergized, and safely grounded.

General

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

ALWAYS INSPECT A BREAKER WHICH HAS INTER-
RUPTED 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 bar-
rier stack refractory material in the cubicie as well as the cir-
cuit breaker.

“As Found” Tests

Some users perform “‘As Found” insulation tests using a
megger on Dobel testing to give an “As Found'' value for fu-
ture 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 con-
taminates. Contact resistance tests can also be made using
a ductor.

Since wide variations can occur in insulation values and con-
1act resistance because of atmospheric conditions, contami-
nation and test equipment, discrete values cannot be given.
However, making and recording these tests on new equip-
ment, and at regular intervals will give a comparative indica-
tion of insulation andfor contact resistance change. Maintain-
ing 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 com-
pletely withdrawn from the metal-clad unit.

‘A CAUTION

DO NOT WORK ON THE BREAKER OR
OPERATING MECHANISM WHILE THE
BREAKER IS IN THE CLOSED POSITION.
DO NOT WORK ON THE BREAKER OR
OPERATOR WHILE THE CLOSING
SPRINGS ARE CHARGED.

1. Remove interphase barriers (Refer to Page 11, Phase
Barrier Assembly) and clean them and all other insulat-
ing surfaces with dry compressed air—a vacuum cleaner,
or clean lint free rags. Inspect for signs of corona, track-
ing or thermal damage.

2 Tilt the arc chutes to expose the main contacts. (Refer to
Page 11, Titting Arc Chutes).

3. Contacts

Examine the contacts, Figure 10. The major function of
the air circuit breaker depends upon correct operation
of its contacts. These circuit breakers have two distinct
sets of contacts—main and arcing—on each pole. When
closed, practically the entire load current passes through
the main contacts. If the resistance of these contacts be-
comes high, they will overheat. Increased contact resis-
tance can be caused by pitted contact surfaces, corro-
sion of contact surfaces, or weakened contact spring
pressure. This will cause excessive current to be diverted
through the arcing contacts, with consequent overheat-
ing and burning. Verify proper main contact pressure by
checking penetration (Refer to Page 13, Procedure B).

Arcing contacts are the last to open, and arcing
originates on them. In circuit interruption, they carry cur-
rent only momentarily, but that current may be equal to
the interrupting rating of the breaker. In closing against
a short circuit, they are the first to close and may
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momentarily carry considerably more than the short cir-
cuit interrupting rating. Therefore, they must make con-
tact prior to the main contacts. If not, the main contacts
can be badly burned.

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 even-
tually burn enough to require replacement.

The main and arcing contacts are made of tungsten al-
loy 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 using Procedure C on
Page 13.

It they are badly pitted or burned, they should be
replaced. (Refer to Page 12.)

The main contacts may be lubricated per Figure 20, but
DO NOT LUBRICATE THE ARCING CONTACTS.

. Disconnect Arm Hinge Joint

Check contact pressure of the disconnect arm hinge joint
per Page 12. If the pull is within the 2 to 4 pound (091-1.82
kg) acceptable range, the joint should be satisfactory. If
not, then it should be maintained as follows:

Refer to Figure 10. Remove disconnect arms as a unit by
removing screw (24), nut (14) and spring washer (23).
Carefully inspect all contact surfaces in hinge joint. Re-
place any damaged parts. Silver washer (25) and adja-
cent surfaces should be clean and free of roughness or
galling. However, discoloration of the silvered surfaces is
not usually harmful unless caused by sulfide (insulating)
deposits. These should be removed with alcohol or a sil-
ver cleaner. Lubricate silver washer and mating surfaces
by applying electrical contact lubricant (Fig. 20, J). Reas-
semble hinge joint. Tighten screw (24) and nut (14).
Spring washer (23) and silver washer (25) must be as-
sembiled in their original position to assure proper adjust-
ment. Adjust per Page 12, “‘Contact Pressure of Discon-
nect Arm Hinge Joint and Arcing Contact Hinge Joint."

5. Arc Chutes

Inspect the arc chutes. This includes inspection of the
ceramic parts (barrier stack and flash plates) for break-

age, erosion and dirt; inspection of the blowout coil in-
sulation; and of the entire arc chute for dirt, moisture or
contaminates which might affect insulation strength.

Dirt or contaminates ray 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 ap-
proved because metallic particles may become embed-
ded in the insulating rmaterial.

Arc flash plates in the tower 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
arope seam may be repaired with epoxy cement. A bar-
rier 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 interrup-
tion. With severity and number of operations, this melt-
ing 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.

. Mechanism—Stored Energy Operator

The circuit breaker mechanism should be inspected at
2000 operation intervals. This inspection should check
for loose hardware and any broken parts. The controf wir-
ing should be checked for loose connections and frayed
or damaged insulation. The ‘‘spring release latch check
switch,” “trip latch check system" (if furnished), and
“mechanical interlock’ switch should be checked for
mounting tightness. The satisfactory operation of each
switch element should be assured with a continuity me-
ter and manual manipulation of the switching element,
and adjusted if necessary. Verify that operation of *‘Close
Latch Mechanical Interlock™ is proper (Refer to Page 17
and Fig. 17).
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After 10,000 operations, the operating mechanism should
be given a general overhaul and all worn parts replaced.
Excessive wear will usually be indicated when adjust-
ments can no longer be satisfactorily made. The general
overhaul will require disassembly of the operating mech-
anism. All bearings and surfaces receiving wear should
be examined carefully and re-lubricated in accordance
with lubrication instruction which follow.

The removal of the closing springs will be necessary in
order to permit overhaul of the breaker. These springs
may be removed as described on Page 16.

7. Lubrication

NOTE

The lubricant supplied with the accessories is intended
to be used exclusively on the contacts and must not
be used on any part of the circuit breaker mechanism.

Recommended circuit breaker lubrication points are
shown in Figures 18 and 19. The chart (Fig. 20) outlines
two methods of lubrication. Refer to this chart for recom-
mended lubricant and points of application. The first
method requires no disassembly and is suggested for the
prevention of problems which could be created by se-
vere environmental or operating conditions. The second
method follows procedures similar to those performed on
the breaker at the factory. Follow this procedure only in
case of a general overhaul or disassembly.

Needle and roller bearings are factory lubricated for life
and should not require attention. However, the best of
greases are affected by time and atmospheric conditions
and may require service.

To lubricate these bearings when parts are disassem-
bled, the following procedure is recommended. Clean in
solvent, wash in alcohol, spin in light machine oil, drain
and repack with Beacon P-325 grease. DO NOT RE-
MOVE NEEDLE BEARINGS FROM THE RETAINING
PART. -

8. Air Puffers

Air puffers (E, Fig. 19) are important to the interruption
process because they provide a flow of air which assists
in controlling the shape of the arc column at low current
values. This control causes the arc to make an earlier
transfer to the arc runners, thereby energizing the mag-

netic circuit which drives the arc into the barrier stack.
This action produces a shorter arcing time than would
be possible by relying only on the thermal effects of the
arc to achieve the transfer to the arc runners.

Puffers should be inspected during regular breaker main-
tenance periods. Hoses should be checked for flexibil-
ity, freedom from kinking or collapse and soundness of
connection to mating parts. Also make sure that Ty-rap
is in place and tight as shown in View B, Figure 2.
Cylinders should be checked for cleanliness and free-
dom from deposits which might retard the motion of the
piston. Pistons should be checked for free movement
within the cylinder and that the seals are flexible and con-
tact the walls of the cylinder. Transformer oil is used on
felt seals to keep the material pliable, reduce shrinkage
and to provide lubrication. The oil should moisten but not
saturate the felt.

Replace seal material if it becomes inflexible or does not
make contact with the cylinder walls.

The air output from the puffer nozzie may be checked
with the arc chutes tilted (refer to *'Tilting Arc Chutes,”
Page 11 and Figure 2A). Crush a 4-2 x 4-V2 inch sheet
of tissue paper, place it in the nozzle opening and check
to see that it is dislodged when the breaker is opened.

9. Inspect for foreign objects which may have been left in
the circuit breaker during previous steps. Check for loose
hardware.

10. Check for mechanical freedom of disconnect arm move-
ments by slowly closing the breaker. Reference Page 15
for *‘Maintenance Slow Close’ Procedure.

11. Trip breaker by depressing trip rod (43, Fig. 2).

12. Return arc chutes to upright position, fasten both front
and rear blowout coil connections and replace phase
barriers. Be sure screws on all phases are tightened se-
curely.

A DANGER

Proper circuit breaker operation in terms of
dielectric integrity and interruption pertor-
mance requires that the blowout coils be
reconnected, and that all barriers be
replaced and supported with appropriate
fasteners. Failure to do so may resultin a cat-
astrophic failure causing electrical shock or
burn resulting in death or serious personal in-
jury and property damage.
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Figure 19. Lubrication Points on Breaker

13. “As Left” Tests

a. Insulation resistance tests should be made to verify the
insulation integrity. These can include megger or
Dobel tests. If possible, a high-potential test should be
made for one minute at values shown below. With the
breaker open, check each phase across the open
contacts by connecting from the upper to the lower pri-
mary disconnects. With the circuit breaker closed,
check phase-to-phase and each phase-to-ground.

HI-POT. TEST KV

AC DC
FB-500A1 14.3 20.2
FC-5008 27.0 38.2
FC-750B 27.0 38.2
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Suggested lubrication

Alternate Lubrication (Re-

Lubrication at Every 2000 Operations | quires Disassembly) Recom-
Key Part Description or Once Every Year. mended After Every 10,000 Oper.
A Ground surfaces such as Wipe clean and spray Wash clean and spray with
latches, rollers, props, etc. with *Molycote 557* *Molycote 557*
15-171-270-001. 15-171-270-001.
B Nylon sleeve bearings, such as: No lubrication required. No lubrication required.
the contact arm hinge pin.
C Sleeve bearings and pivot pins, Light application of Remove pins or bearings,
rotating parts such as drive *Molycote Penelube* clean per instructions and
pinion, driving cranks, 15-171-270-002. apply *Beacon P-290*
slide and pivot pins. 00-337-131-001.

D Sliding surfaces. Light application of Wipe clean and apply
*Molycote 557" *Molycote 557* liberally.

E Air puffer cylinders. Wipe clean and apply Wash clean and wet felt ring
transformer oil #3 to felt. in transformer oil #3.
15-171-729-001.

F Roller and needle bearings. No lubrication required. Ciean per instructions and

repack with *Beacon P-325*

Dry pivot points. No lubrication required. No lubrication required.

H Primary and secondary disconnect
fingers, arcing contact hinge, Wipe clean and apply a film of Siemens-Allis contact lubricant
grounding contact and aux. switch |  15-171-370-002.
contacts.

I Arcing contacts. Do not lubricate. Do not lubricate.

J Disconnect arm hinge joint, silver
washer between bushing Wipe clean and apply a film of Siemens-Allis contact lubricant
and the contact arm. 15-171-370-002.

K Charging springs & No lubrication required. Wipe clean and coat with

spring retainers. *Beacon P-325*
L Manual charging bevel gear Remove snap on cover & Remove snap on cover & coat
train, FB & FC _series only. coat teeth lightly with teeth lightly with *Beacon
"Beacon P-325* P-325* 15-337-131-001.
M Arcing contact hinge Wipe clean and apply a film of Siemens-Allis contact

assembly.

lubricant 15-171-370-002.

Figure 20. Lubrication Chart

.
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A CAUTION

Certain contro! devices such as, charging
motors, pushbuttons, beli alarms, etc., may
have only a 900 volt rating. 75% of 900V
would allow a field Hi-POT of only 675 volts
AC or 954 volts DC.

b. A dielectric on secondary and control circuits should
be made at 1200 volts.

c. If desired, contact resistance tests can be made using
a Ductor.

d. Make a permanent record of all tests performed.

e Compare with prior tests. (See “As Found" Tests on
Page 19)

14. Inspect the primary disconnect contact finger assemblies
(3, Fig. 2).

The main contact surfaces should be clean and bright.
However discoloration of the silvered surfaces is not
usually harmful unless caused by sulfide (insulating)
deposits. These shoutld be removed with alcohol or a sil-
ver cleaner. Slight impressions on the contacts will be
caused by the pressure and wiping action of the con-
tacts. Minor burrs or pitting can be allowed and project-
ing burrs may be removed by dressing. Nothing more
abrasive than crocus cloth should be used on the silvered
contact surfaces. Where serious overheating is indicated
by discoloration of metal and surrounding insulation, the
contacts and spring assemblies should be replaced. In
this case, also investigate the cubicle mounted station-
ary disconnects, (with the switchgear de-energized) de-
termine the cause of overheating, and take corrective ac-
tion.

15. Prepare the circuit breaker for service by repeating steps
9 through 22 on Page 2.
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How To Use Your Renewal 2. Identify each part by item number, description and part
H : number. Give drawing figure number in which part is
Parts Ordering Guide oumoe
1. Locate the part or parts to be replaced in one of the 3. Include breaker type, rating and breaker serial number
drawings in this manual. Refer to the usage code table with your order.
on page ii for drawings applicable to your breaker. 4. Place order with your Siemens-Allis representative.

Ordering Example

Type FB-500A1 Rated Amps 1200 Serial Number = S77679A-3
Type of Operator: Stored Energy 515-2

Instruction Book SG-3208

Fig. Item Description Part Number Quantity
4 1 Barrier Stack 71-303-149-501 1
2 10 Contact Assembly 18-657-372-501 1

IF REQUIRED PART IS NOT IDENTIFIED IN THIS

MANUAL— 3. Describe or sketch required part.
1. Make a copy of the drawing figure in which the part 4. Include breaker type, rating and breaker serial number
would appear. with your order.

2. Indicate with arrows or other markings location of part. 5. Place order with your Siemens-Allis representative.
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Table Of Contents

Figure Page

Stored Energy Breaker Assembly . ........ .. 1 40
Breaker ASSEMDIY . . ...ttt 2 43
Stud and Support ASSEMbIY . ... ... 3 47
FB-500AT ArC ChUIE . . oo oottt e e e e e 4 50
FC-500B AIC ChULE . oottt i e e e e e e 5 52
FC-750B ArC ChUE . . oo oottt e e e e e 6 54
Stored Energy Frame and Operator Assembly .. ... 7 56
Type 515-2 Stored Energy Operator Assembly ................ oo, 8 61
Usage Code Table

FC-500B 1200 AMP Stored Energy 18-471-611-601 A
FC-5008B 1200 AMP (60 KA) Stored Energy 18-471-611-602 B
FC-500B 1200/2000 AMP Stored Energy 18-471-611-603 C
FC-500B 2000 AMP (60 KA) Stored Energy 18-471-611-604 D
FB-500A1 1200 AMP Stored Energy 18-468-620-608 E
FB-500A1 1200/2000 AMP Stored Energy 18-468-620-609 F
FB-500A1 2000 AMP Stored Energy 18-468-620-610 G
FC-750B 1200 AMP Stored Energy 18-473-236-601 E
FC-750B 1200/2000 AMP Stored Energy 18-473-236-602 F
FC-750B 2000 AMP Stored Energy 18-473-236-603 G

*If no usage code appears in the “USAGE" column of the following parts lists, the part is used on all assemblies listed in the
figure title.
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Figure 1. Stored Energy Operated Breaker Assembly
(Codes A through G)
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ltem Description Part Number Usage

18-657-456-579
'.18-657-456-576
18-723-565-501
18-723-599-003
:18-723-599-005
18.-471-243-515
71-401-440-503
71-019-219-015
71-019-219-020 EFG
71-107-100-002
*15-171-383-002
71-111-259-001
71-206-907-503
i 71-113-600-001
L 71-114-302-001
Indlcaxor . . R 71-167-932-001
COMMECION .« .\ oot 71-208-263-002
Breaker Nameplale ..................................... . 18.-723-585-000
Block. . .. BRI 71-117-870-001
. 18-657-769-363
'71-115-588:001.7
17 1-115:645-001
18-731-409-002
18-731-408-002
.7 71-302-650-001 RN
. e e R 71-302-903-001 EFG
23 BIOCk ASSEMbIY . . ... .. 18-657-410-597

24 Block Assembly .. ... ... .. . 18-657-410-598
25 Label S . 71-113-871-001

00-615-114-375
71-206-907-507 .
18-468-621-504
18-468-621-505
18-468-621-506
18-468-621-507 . <.
18-468-621-508
18-468-621-509
18-468-621-510
18-468-619-501

 ABCD"

-n
2]

omMmOOm>»m

Frame & Operator
Pipe Slrap
‘Shim¥

71-113-679-001

235: 00 Angle. ++18-657-765-163
36 Barrier . . . . - 71-113-804-001
37 Barrier . s 71-113-805-001

71-118-452-001

71-401-626-502 D
71-401-626-506 E
71-401-626-510 F
71-401-626-507 G

00-611-315-375
-171:063-004

w2:00-651:007-230 1

00-611-447-463
00-615-644-373
00-671-195-193
15-171-497-002
15-171-070-002

171:053-002°

o ;
71-114-294-001
00-651-007-214 DG
00-651-017-214 0G
00-611-315-419
00-651-007-900
$%00-655:017-030
8-657:769:3772:

Washer.“..“,,.: ...................................
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Item Description Part Number OLD DESIGN
- TO MARCH, 1975
1 71208670004 | " ’ .
2 1:208-415-502 _/
8. 1-208-415-503 3 .
4 1-116-679-001 1 ~—
SRENEE At d: o3 T~
5 / ©.7.71-113-398-001 s
6 Channel ... 72120378001 | I—F4L——=H} - \\ 10, 11,12
7. < ] 4./
8 i 3 8 m— o,
9 2 T Vi
10 HHCapScrew.312x.75  06-611-315-419 — gg
11 Washer. 7.0 000l 00-651-007-900 i
12 . . Lockwashe +00-855-017-030 16,17,18”
13+ Rd.Hd. Mach :
S x5 00-617-475-375 — S
14 Washer . +71-107-100-002 FC 500
15 WellNut .o . 15-171-033-002
16 Angle Bracket. . ... ... 00-639-060-032
17 HH Self Tap Screw #10 00-611-461-218
18 Washer............. 00-651-027-008
item Description Part Number NEW DESIGN
» » 187235991 EFFECTIVE MARCH, 1975
&, , |
A 10,11,12__ |
s ~
, , —® i
HH Cap Screw .25x4.0  00-657-315-308 |'I— - 10,
9 SelfTapScrew....... 00-615-644-218 m;ﬁ::tj} 11, 12
10 HHCapScrew.312x.75 00-611-315-419 |4 1I—]

\Y
11 Washer............. 00-651-007-900 2 31415

ol d/

FC 500B
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NEW DESIGN
EFFECTIVE MARCH, 1975
2
7 /[
5
9,10 . 13,14, 15\\.""-":“::::;', '/
2 P K
12 / N 1\8\@% ::"\X\ .
NS ' 14,15
12 7 b
U ) S e -
16,17,18 .
I AN R
\ T
2 !
! |
! ot
T CJ‘
FB 500 A1
Item Description Part Number
‘1. Barrier .. ... ‘ 1 71-208-670-004
.2 .. Phase Barrier..: :71-208-415-501
-3 .. Channel Assembly .71:116-681-501 -
4 . Barrier .liii o ~ 71:116-679-001-
5 oo Panel il ‘ Cewdll e T1:113:398:001
6 U=\« JT T R RN 71-115-588-001
7 Well NUE 25 . e 15-171-033-002
8 WaSNET 25 . oottt e 71-107-100-002
9 Rd. Hd. Mach. Screw .25 X .75 . . ...t 00-617-475-375

Washer #10
“ Angle Bracket % . .0
'HH Self Tap Screw #1

.......... 00-651-027-088
-00-639-080-03

100-655-017:030
00-611-315-468
00-651-007-230
00-655-017-032
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OLD DESIGN
PRIOR TO MARCH, 1975 2
/
2 f
/ \ 3 3
] 7.8,9 4 13,
= :-ﬁ” \ Al 1418
I— "{:" 17 18\m/-— /5
=3 _FF e-g— i
\W ‘:_‘f* 4
\ . i
2 - \
10, 12
1 ’
L
FB 500
Item Description Part Number

" -Rear Barrier

FrontBamer B T I .
ot Strap e e e e e e e e e e : 1
Block . ... . 18 657 825 058
SUPPOM 18-657-825-061
Screw #10-32 x 1.75 15-615-513-001

00-633-039-210

CONO AN

e 00-655-017-032
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42,52,53,54
DETAIL A

22B
13,14,17,18

o T
e A
G
\:}%}
@ SECTION
2 4 c-C
§— :T;Q
P 39/J.T—J
40/' l,_.___,
—
05y

©7,13,14,18

y . 16 315051
’ AN SEE NOTE -
‘ 57,5960 71 5,
—— !© CODE B I...*."’".
CODES EFG = R Y
, 15/1‘ T 10
ES A S
CODES ABD B : —” 10A
66 —_1__7"‘—; z{:&=§71 12
NOTE: ITEM 66-67-68-69 DO NOT 67 68 &g
APPLY TO CODE E 58,59,60
DETAIL A
USAGE
CODE
A Stud & Support 71-401-626-501 .200
B Stud & Support 71-1401-626-503 1200 58K FC
C  Stud & Support 71-101-626-508 1200/2000
D Stud & Support 71-401-626-502 2000 58K
E Stud & Support 71-401-626-506 1200
F  Stud & Support 71-101-626-510 1200/2000 |
G Stud & Support 71-401-626-507 2000 ( FB

Figure 3. Stud and Support Assembly (All Codes)
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item Description Part Number

. 72-320-044-001
©.72-320-044-002 -
. 18-721-438-501.
18-721-438-502
.. 71208214503
71-208-214-502
71-208-214-508
71-208-214-501
71-208-214-507
71-208-196-501
71-208-196-503 -
71-208-196-504
71-208-196-506
71-113-488-001 -
71-113-896-001
71-113-488-002
71-113-896-002
71-170-947-007
71-170-947-008
71-107-716-008
71-107-716-007
71-208-255-504
71-208-255-514 .
. 71-208-255-503 . ...
Ceiiedivie..ie.... 71-208-255513
............................. 71-208-255-501
............................. 71-208-255-502

"9A Disc Am Assy. |
9B Disc Arm Assy.
10 Contact Finger Assy. . .............. ... ... .. 18-657-372-501

10A Contact Finger Assy. .................... ... .. 18-657-372-505

11 Screw.. . . .. 00-615-261-231
120 Tt s ek sea.. 72120735002
. 72-120-735-001
- 72-120.735-003
{00‘611 315-461;
. 71-916-992-002

71-112:910-001
71-210-349-001
71-107-716-007
71-110-282-002
71-113-681-001

71- 112-934- 001
18-657-777-565 EFG
71-172-682-010
71-113-038-001
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Item Description Part Number Usage

72-120-400-001

71-118-284-001

71-112-966-501 ABCD
71-112-966-502 EFG
18-657-377-501

71-112:911-001
- 71-112:971-001

+..00:651-017-17¢
71-115-589-001
71-115-941-001 EFG
00-671-176-350
15-171-063-006
00-671-195-119
" 00-957-211-9027
-+ 15-611-318-428 -
- 15-171-063-005
" 15-611-318-556 -
.00-611-318-558
15-171-063-008

00-615-245-227

00-633-039-210

00-615-114-438 A
15-171-433-001

Rd. Washer ..
60 Lockwasher . . ...ttt 00-655-017-022
61 SO EW .ttt e e e 00-611-315-373
00-655-017-026
15-171-769-001
“ 00-651-007-230

..18-657-780-19
00-615-345-229
00-651-007-900

71 WaShEr ..ttt ittt 00-651-017-913

"ABCDFG
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35.,41,46 S

=

\q,“ i 40,43, 47
| d

\-4: d} ;419

15 —T]]

35,41

A
1 - r 36,42,44

SECTION C-C

32,33
30

SECTION D-D

Figure 4. FB-500 A1 Arc Chute (Codes E, F, and G)
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Item Description Part Number

-71-303-149-501
1-200-806-504
71-209-698-501
71-208-896-501
71-208-896-502
71-116-426-501
71-115-647-501
71-111-912-001
71-112-771-002
71-112-993-002
71915843005
0 71-115-643-001 -
71-115-644-002 -
. 71-115-646-001
- 71-115-648-001
71-209-188-003
71-209-188-002
71-302-529-005
71-302-529-006
71-302-914-001
© . 71-303-029-001
71-116-550-001 -
©71-401-440-503
1 18-726-294-002
. 71-208-887-001 .
71-208-888-001
71-105-182-007
71-116-815-001
71-114.756-002
15-171-038-004
100-615-071-424
.00-615-662-377
£00-639-030-016
0-611-315-378 .

29 Support
30 Bushing
. - Screw!

.. . . ) ) . 00-611-315-496
37 SOIEW - + o o e e e e 00-615-644-218
38 SCIOW « + o oo e e S 00-615-413-220
39 SCIOW - o o e e e e e 00-615-644-220

15-333-031-002
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yanTea 8 e Bl
TR X D rd ] L
\ \/ / N\ \ \
32 33 3; 34 3538 36
28 29 28 39

k) \ 1 —
13\ "o S i

£ R R Y- -
s Q¥ ==
10— |1,/ =7\
18— o (o )
b )\ »

15/
4

- - a
W N OO

pe)
s

b

i

LH SIDE VIEW ITEM 1 REMOVED. l"s

J

O 7O+

=2,

i

DETAIL OF IT 2

45 ITEM 1 SAME EXCEPT
OPPOSITE HAND.
=
ol 26
4 45
24
OH T2
M Ml
19— 19
34— T34
A — 35
35 e ;
21_dd#+-4h— 20
27T T35
a— Il 'j\\lt

40

™41

45

Figure 5. FC-500 B Arc Chute (Codes A through D)

/
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Item Description Part Number

00-611-315-419
00-651-007-900
00-655-067-180
71-112-993-001
71-112- 989 001
o ¥

ibre St e = RS0l
15 COll REAC . . ..o oo oot 71 208 -183-001
16 COlFront . .. ..o e 71-302-562-001
17 Coil Sleeving 18-726-294-001
18 Core Assy 18-730-618-502
19 POIE PIBCE . .. o ot ottt e e e 18 730 883 001

25 BIOCK . .« o ot e e e e e e e e e 18- 657 825 058
26 SOl TAD SOr. ottt 00-615-644-220
27 SUPPOM vt ettt e 71-210-601-003
28 Barrier 71-208-427-501

00-671-171 900

Roll Pm

e
18-730-886-001

Connecting RO . . ..ottt 18-730-887-003
37 Flat HA. SO, . o ottt et e e e et e e e e 00-615-331-426
38 Flat HO. SOl . o e v et et e e e e e e e e e e 00-615-331-422
LK NUESIOVEr .« oo 15-171-063-006

. . : : oy

44 AMOWLADE! . oo oo I ' 15-171-120-004
85 AGRESIVE - 15-333-031-002
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Parts

Figure 6. FC-750B Arc Chute
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ltem Description Part Number

©18-395-643-505 -

7 e . 18-728-500-588
8 2] o S R 71-115-643-001
9 2] o)< 71-112-993-002

18-730-882-001
00-455-081-006
71-208-896-501
- 71-208-896-502
18-730-618-501
. 18-393-215-501
- 18-657-824-130
71-915-843-015
18-726-294-002
26 SPACET .« . e e et e 18-657-825-061
27 BIOCK - - o o et e e 18-657-825-058
18-730-886-002
‘ N 18-730-885-002
SUiriniie . 18-730-887-002
00-615-331-426 -
Soiluu .S 00-651-007-900
el iioaiiies o0 15-171-063-006
38 FLLHA. SO, 31 X 1.0 ot ettt et e e e e et 00-615-331-422
40 SHUA ASSY . . o vttt et e e e e e 18-657-813-508
41 2520 X 4.5 Hex HA. Cap SCr. - ..o vt 00-611-315-400
42 BB16 SIOVET NUL. .« e e e et et e e e e e e e e e 15-171-063-011

....................

56 #10-16 X .50 Sl TAD SCT. - .+« v o teeee e e e 00-615-644-218
57 #10-32 x 1.75 Rd. HA. MACh. SCT.. . . ..ot ee et 15-615-513-001
58 #10-32 EIAStC SIOP NUL . . . . oo eetteee e et e e e e 00-633-039-210
63 .25:20 x .75 Button Hd. Scr. . .. 00-615-015-375

15171120004 7

Arrow Label
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SEE PRESS
DETAIL INTO
CET IT 6
18 9132 4 76102 58 6 28,87,91,105 11124125
P ' 121,122,123 M.23.95 1 2485101

(,:Lj, e ‘t b= b | ;
- | |
‘
Tt .
. '\\ N
A -

S 5

SEE “Ngns T D e
DETAI?@E : :
g o

o ';}
27 —REs
SEE

D?.E‘,\.”‘ff,"," = SEE VIEW.”
L}:‘h; N - “E" "E'?/

A

B e S . N s
21.95.102.106 85101111 108 1999 26 [ 207485 12

(4EA SIDE)  INNER SPRING SEE  SEE WEW

USE AS SPACERS SEE DETAIL ~A~ 95.75.86.102  21a1l opmrp

70, 85, 101 8"
SIDE VIEW
54 71,8800 9 67.94.98 77.86.102
Y L1sea “,’

MOUNT (1}
ON EA SIDE m=---n---u
OF @2 ARM

— .
S B
- y 13,686,102, 26 53 50 43 B N ]‘

FRONT VIEW

Figure 7. Stored Energy Frame & Operator Assembly
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37 3139 7284 29

55
84 | —40
i
108 —uo | 57,108
30
80,110
90 12 38 34 35 36
DETAIL “B”
126,127
128 !
DETAIL A" 23.95 :
» ]
102 ‘ 3
Qm%;. g I
VIEW “F"."F"
DETAIL “C"
10,74,85 14,69,103 27,74,85
134 135 138 139 144 142 136 143 141
Pl
2000A 1200A
DETAIL D"
7
T
[, ¥
<&

73,82,104 66,92,97 81 66,92, 97

o~ }/\¥3 ,82,104
B
DETAILF : il P A "

ITEM9 it ) L
Y: —:'A'IE'LL e — ! N 81
K T

137 140 133

| ZiA

2000A

53 50
66, 92, 97

VIEW "E"-"E"

Figure 7. Stored Energy Frame & Operator Assembly (continued)
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Iltem

Description

Part Number

' Bracket Assemb

Manual Charge Arrgt.* . . ..
Guide Assembly. ....... ..
Indicator Arm Assembly . . . .
Piston Assembly
Guide Assembly. .. ... ...
Ground Contact Assy.

Pin

Comp. Spring .
Spring

Bracket
Pin

Hex Hd.

18-391-037-501

C71113-442:001 7T
(71:113-478:001

171113541001
. 71-113-621-001

71-11 4-153-001

. 18-657-765-237

Part Number

“Yoke End Adj . 100-691-701-903

71-113-437-501 68 Self TapSCR .............. 00-615-573-172
71-134-474-501 69 HexHd. CapSCR....... ... 00-611-315-378
71-114-161-505 70 HexHd. CapSCR.... ... ... 00-611-315-468

18-657-515-568 71
71-114-787-502
8?657 852 548

Hex Hd. Cap SCR
Hex Hd. Cap SCR . .
fex HdCap SCR

00-611-315-422
00-611-315-424
. 00-61 1~315"4"653

100-611-315: 562“
00-633-182-060
00-611-315-382
00-631-003-204
00-631-059-106
15-171-063-006
. 15-171-063-011.,
. °15:171-063-012;
15-171-063-010
,00633’083 -105-
00-633:025-220 -
00-631-171-108
00-631-171-110
00-671-195-049
00-671-195-115
00-671-195-119

18-292-228-031
71-104-754-034
71-104-754-040 81
71-108-105-003
71-110-940-002

Hex Nut
Hex Nut
 Locknut

71-113-633-001
71-113-669-001
71-114-151-001

RD Washer
RD Washer

18-657-523-124 00- 655 01 7- 026

- 00-655-017- 032

00-611-343-030 121 Pin

...................... 18-657- 464 105
18-723-506-002 122 Retaining Ring ........... .. 00-673-165-075
15-171-175-001 123 Washer. .................. 71-152-809-026
72-120-399-001 124 Indicator. ................. 71-101-247-001
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item Description Part Number

8-00
133 00-671-176-453
134 Brackel . . ..o 18-724-562-001
135 DrIVE SUDDOI . . . o o ettt e 18-657-768-200
e 18-724-563-001

136 Drive Shaft . . ..

18-724-563-002
18-657-783-356
18-657-769-375
00-671:176-18

15-171-387-001:
18-657-768-261

143 VJoint ...

144 Bearing . ... 00-815-081-040
145 ROI PN . . e 00-671-171-313
147 AP SCIBW . . o o o et e e 00-611-315-369
148 RD Washer . . 00-651-007-160

*Consists of Item 134 to 148.
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81,82,83 ;
85 ‘
84 86 84, 85, 86
SIDE VIEW View B FRONT VIEW
90

View C
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11/7. 118 ‘ 125,126,127,128 : View D
= T f
122,123 =
~ 1e3 124
120 ~
i N 15
frm—— "
5 o
e O 130,131,132
123,129 = IS o
138135 | J'_*T
e Al
u View E

Frame and Drive Assembly

2
15 47 37 26 32 21

NN

24 29 19 29 24

[

SIDE VIEW 27/4/ \j\\\ \\ //2’17—

4 45 18325 6 3 25 16 32
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Description

Part Number Usage

~ Frame Assembly.
‘ Needle Bearing
~ Needle Bearing
Needle Bearing .

.........

Stop Bracket Assembly . .......... ... ... ... ...
SlitSpacer ... ...

Collar . ... . e

10 InnerRace™™ ... .. ... ... . .. .
SOOI 8pacer e

© " Thrust Washer . .. TR
. Needle Beanng ERCE RO Y
w Pin ..‘..l' ...... :

o Stop Latch .. L
L Tanatch .......

22 . Bracket S R e e e
23 INterloCk ROG .+« oot oo
24 RollerBearing ............ ... ..
25 TOrsioN SPHNG .« - vt
26 Torsion SPring . . . ..ot

a7 Pawl! Return Spnng ..........................

m”33 'wRoll Pm

34 Roll Pin
35 Roll Pin
36 Roll Pin

k43 o Lockwasher
44 ElasticStop Nut . ... ... ... ... . ... ..........
45 Jam Nut. ...

- 00-813-119-810,

.........

 18-657-485-536

18 657- 522 305

-~ 15-171-091-005

1 00-651-007-160.

18-469-163-501 *

00-813-119-814.
00-813-119-821 -

18-657-852-682
18-657-800-113
18-657-467-290
18-467-478-335
18-158-935-009
00-815-225-131 - .-

1 15:813-119-003
... 18657-463-368 ~
©18657-463-388 . -
18-657-463-390

18-657-464-012
18-657-523-064
18-657-463-389
18-469-223-001
18-469-223-002

48V DC
115AC
125VDC .

- 18-469 223 003 230 AC -

250V bC

18-657-522-304
18-657-522-269
15-813-073-003
18-657-466-081
18-657-466-080
18-657-229-240

Bt S
. 00-673-165-062

- 18-158-935.01
18-657-765-390.
© 00-671-176-194

00-671-176-325
00-671-176-383
15-671-173-002
00-671-171-375
18-657-522-303

00-615-245-218
00-655-017-022
0-611-315-392

00-655-017-026
00-633-025-116
00-631-143-104
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Description

52 Cam AsSembly®** ... ........... e 8:389.061-501
53 CamAssembly. ... ... .. ... ... .. 18-839-061-502
54 Linkage Assembly (Consists of items

10410 113A . ot
Motor & Closung Control. Control ConS|sts‘

6577 3
15- 171 751- 001
15-171-339-001 48V DC
15-171-339-002 125V DC
15-171-339-003 250V DC
15-171- 333 -004 120V AC

15.171.339.009 250V DG

64D 15-171-339-017 120V AC
64E 15-171-339-011 230V AC
65 18-657-657-565 AC

18 657-467 239

72 Term. Block Supp. Brackel . .. .................  18-657-524-111

73 Term.Block ... ... i 15-171-051-007
74 SCrew. .. ..ot 00-615-471-124
75 Lockwasher ........ ... ... .. ... . L 00-655-047-060

00 831-349-065

80 hain Link ....

86 Washer................... B e 00-655.067-200
87 WAaSher. .. ..oov oo 00-651-027-087
89 Grease (1 lb.container) ....................... 00-337-131-001

90 Spring Retainer . ......... ... .. oo 18-657-523-038



Parts Page 62

ltem Description Part Number Usage

96 RetainingRing .......................... .. 00-673-165-100
97 RetainingRing ... ........................ .. 00-673-165-087
98 Shim. ... ... 18-657-784-007
101 Washer. ........................ ... ... ... 71-114-297-001

102 Udoint .. ... . ... ... . .. 18- 657 768-261
'ﬁ o o

108 Spring ..., 18-657-523-331
109 Washer. ... ............. ... .. ... ... ... ..... 71-152-809-026
110 SpringHolder . ................. ... .. ...... . 18-657-523-332
111 RetainingRing . ............................. 00-673-165-075

112 Sprig Anchor . . 18-657-523- 333

Closmg Latch Check Switch ................... 15. 171 323 001 AC
118 Closing Latch Check Swtich . .................. 15-171-323-001 DC
120 Shield 18-657-468-090
122 Screw 00-615-471-130

........... 00-655-047-060

00-615-471-124

130 00-615-485-216
131 00-655-017-022
132 00-651-007-907

00 871 -797-107 125V DC
AE

S X
137 Capacitor Trip Device* ........... e 71-301-550-502
138 Bumper (Inside of item 28) ......... B 18-657-822-286

139 Washer. ... ... ... ... ... ... ... .. 71-163-273-001
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item Description Part Number Usage
T Wash 71-140-443-001

"18-736-827:502 125V DC
- 18-394-426:544 250v DC
.00-611-315-470.. S
00-631-059-106
18-471-853-501 24V DC
1458 Relay ...t 18-471-863-502 48V DC
145C  Reclose Duty 18-471-853-503 125V DC
145D Only . 18-471-853-504 250V DC

, e e ... 18-471-853-505 120V AC
e 48F ,. e TN  18-471-863-506 240V AC

“Motor Cutoff -
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