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INTRODUCTION 

This instruction manual contains installation, operation and maintenance information for Types FCV-500 
and FCV-750 vacuum circuit breakers of the 13.8 kV class, with Type 515-2V stored energy operators 
( Fig. 2a & 2b). 

WARRANTY 

The sales contract carries all information on warranty coverage. 

RECEIVING 

Circuit breakers are shipped from the factory completely assembled. 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 hand! ing the shipment. Proper notation should be made by him on the freight bi II. This 
prevents any controversy when claim is made, and facilitates adjustment. 

When handling breaker (Fig. 1) with a crane or hoist, hooks should be attached only to breaker 
frame. Use a spreader to prevent frame distortion and/or damage to interrupters. Do not attach 
lifting hooks, rope, etc., to bushings, insulating parts, fittings, etc. Do not slide breaker off 
shipping skid without using ramp blocks provided as interlock plunger and linkage may pe 
damaged. 

STORAGE 

Indoor- The circuit breaker should be installed as soon as possible. If storage is necessary, it 
should be kept in a clean dry place where it wi II not be exposed to dirt, corrosive atmospheres 
or mechanical abuse. 

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

CIRCUIT BREAKER PREPARATION 

Prepare the circuit breaker for insertion into its cubicle as follows: 

1. Remove P ackaging. Note: Circuit breakers are shipped in the closed position with the 
trip rod and foot lever enclosed by packaging to prevent opening during shipment. 

2. Tilt the hinged panel back to expose the vacuum interrupters ( Fig. 2b} . 

3. Examine the vacuum interrupter envelopes and supporting structure for any obvious 
evidence of shipping damage. 
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4. Wipe the outside of the interrupters and supporting insulating parts with a clean, dry cloth. 

5. Observe the distance "A 1" & "A2" in figure 3. An average between "A 1" & "A2" will produce 
distance "A" which represents the additional compression imparted to the contact pressure 
springs from the point where the interrupter contacts make, to the point where the closing link
age has completely toggled. Distance "A" also represents the maximum allowable erosion of 
approximately 1/8" (3mm) of the interrupter contacts. As the contacts erode during the service 
life of the circuit breaker, distance "A" will become less. When distance "A" measures within 
.030 to .015 (.8 to .4mm) inches, the vacuum interrupter should be replaced. This distance 
could be checked at periods of routine maintenance and after periods of high short-circuit 
interruptions. The rate of erosion will vary with the application and service conditions. See 
contact erosion page 13. 

6. Push manual trip button to open breaker. 

7 .  Hi-pot each vacuum interrupter while in the open position, to verify that damage has not occured 
during shipment. The voltage should be raised gradually, and the contact gap should sustain 
27kV, 60Hz a.c. for 1 minute, or 38kV d.c. for 1 minute. If it does not, the interrupter is faulty 
and must be replaced. 

CAUTION!! 

OBSERVE THE FOLLOWING ITEMS WHEN HI-POTTING THE VACUUM INTERRUPTERS. 

A. With respect to X-radiation: (No hazardous X-radiation is produced with closed 
contacts or with open contacts with rated operating voltage applied to them.) 

1) Do not hi -pot the interrupters at voltages higher than I isted. 

2) Test personnel should remain at least 6 feet (180mm) away from the interrupter being 
tested. 

3) Tests should be performed with normal metal I ic panels installed, and test 
personnel should position themselves to take advantage of shielding provided 
by metallic barriers. 

B. The circuit breaker bushings and metallic mid-band on the interrupter may retain 
a static charge after the hi -pot test, so discharge with a grounded probe before 
handling. 
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8. Install plug jumper and energize control. (Spring charging motor should run to charge the closing 
springs.) Refer to Page 64 of Switchgear Instruction Book 18X9587-06 for plug jumper instruc
tions. 

9 . Close the circuit breaker electrically by using the control switch on the mitchgear 
cubicle panel. Note that the motor will immediately run to again charge the closing 
springs. 

10. Verify that the circuit breaker is closed and remains closed by checking the mechani
cal position indicator. 

11 • Trip the circuit breaker with the control switch. 

12. Repeat the close and trip operations several times. 

13. Depress foot lever and close the circuit breaker with the control switch (*). 

14. Release the foot lever and close and trip the circuit breaker (#). 
15. It is suggested that the opening and closing times be established for the breaker when 

new, and periodically when routine maintenance is performed on the circuit breaker. 
The closing time should be within the range of .042 to . 062 �econds, and the 
tripping time within .018 to . 025 seconds. See Fig. #19. 

16. De-energize control power and remove plug jumper. 

17. Coat movable primary and secondary disconnects with a film of Siemens-Allis contact lubricant, 
15-171-370-002. 

18. Insert breaker into its c ubicle to "disconnect" position and close manually(*). 

19. Complete movement of breaker to "test" position and repeat steps 9 (#) and 11. 

20. Check for proper alignment between stationary and movable secondary contacts. 
Check for proper alignment between aux. switch bayonet on cubicle wall and operat
ing fork on breaker. 

21. 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. 

22. Lock out Kirk interlock (if provided) and repeat step 9 (*). 

Open interlock and repeat steps 9 (#) and 1 1. 

Breaker is now ready for normal operation. 

(*) Breaker is trip free. 
(#) Breaker wi II close. 

-3-www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



CIRCUIT BREAKER DESCRIPTION 

A typical circuit breaker consists of primary disconnects, vacuum interrupters, and operator sections (see 
Page 1 8). The primary d isconnect section contains the main contacts which supply power to the load. The 
vacuum interrupters open and close the electrical system during normal and/or fault conditions. The oper
ator 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. 

TRIPP ING 

The vacuum circuit breaker is tr ipped due to operation of the manual trip button, (44, F ig. 4b) , the foot 
lever (Fig. 4b) or the trip solenoid, (17, Fig. 8). 

INT E R RUPTION 

When the c ircuit breaker is tr ipped while carrying current, the contacts within the vacuum interrupters part, 
and an arc is established. Due to the efficiency of the vacuum interrupter, the arc is normally interrupted at 
the first current zero. 

CLOSING 

The breaker is dosed by the stored energy operator straightening a toggle in the four-bar linkage 
(Fig. 7, Item 12). The operator is powered by precharged springs (stored energy). 

STORED ENERGY OPERATOR 

The stored energy operator (Figs. 6, 7 & 8) 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. 5, 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 is furnished to match the control voltage. 

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 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 disas
sembling the switch (Fig. 1 0). 
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TRIP SOLENOID 

Normal electrical tripping (opening} is caused by the trip solenoid (17, Fig. 8} which is designated 52TC 
on the schematic of Fig. 9. The trip solenoid is energized by operation of the circuit breaker control switch 1 
or the protective relays which are mounted on the switchgear. 

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 capacitor 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 
Siemens-Allis sales representative. 

CIRCUIT BREAKER OPERATION 

Normal - - Normal circuit breaker operation is controlled by c..ubicle mounted controls or other 
control devices. The closing springs of stored energy operated breakers will charge as soon as 
the breaker control is energized. Check the motor cutoff adjustment (Page 31} if springs do 
not charge. 

Opening Breaker -- Stored energy operated breakers can be tripped manually by depressing the 
trip rod (44, Fig. 4b}, 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 (46, Fig. 4b), or electrically by energizing 
the closing circuit. This rotates the latch that allows the springs to close the breaker. 

Reclos ing 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 oper
ated 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. 
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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 proxim
ity 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. 

STORED ENERGY O PERA TOR DESCRI PTION OF OPERA Tl ON 

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. 7). The spring charging motor (1) will drive the 
driving pawl (2, Fig. 6) through an eccentric drive shaft (3, Fig. 6). The driving pawl (2) will 
turn the ratchet wheel (4, Fig. 6) counterclockwise one tooth at a time. The holding pawl (5, 
Fig. 6) will hold the ratchet in position between driving 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 rotation driving 
the ratchet wheel and cams counterclockwise until spring release rollers (8, Fig. 8) on the 
inside surfaces of cams (7, Fig. 8) engage the spring release 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. 6) 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. It 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 indicate that the closing springs (6) 
are fully charged. 

NOTE: 

The close latch check switch (16, Fig. 6) 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 I inkage reset spring ( 11  , Fig. 8) which acts to cause cam follower rollers ( 14, Fig. 7) to 
follow the surface of cam (7, Fig. 8) 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) . 
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See Fig. 5 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 check system. The 
time delay module consists of an electronic timer and an electro-magnetic relay. The elementary 
diagram, Fig. 9 shows the timer module receiving power between terminals 1 and 3. Terminal 3 is tied 
to the common side of the closing control source. Terminal 1 is tied to the high side of the closing 

control source thru auxiliary contact (528) and the closing source contact "CSC". 

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 module's internal 

relay switch normally open contact operates with no intentional delay (40ms electro-mechanical delay) 
to connect the spring release solenoid thru timer module terminal 2 to the high side of the closing 

source initiating the breaker's closing sequence. 

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 imposed before the 
timer's relay closes energizing the spring release solenoid. The complete trip latch 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%. 

BREAKE R CLOSING CYCLE 

Energizing the spring release solenoid ( 1 3, Fig. 7), will drive the spring release latch (9, Fig. 7), away 
from the spring release rollers (7, 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. 6), and the cams 
(7, Fig. 7), counter-clockwise at a high rate of speed. The cams (7) will engage the cam follower 
rollers (14, Fig. 7), of the four bar linkage (12, Fig. 7), and drive them forward causing the four bar 
linkage to become straight. As the four bar linkage (12) becomes 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 linkage ( 1 2) over toggle and against the frame thereby latching the breaker con
tacts in the closed position. 

SP R ING RECHA RGE AFTE R CLOSING 

When the closing cycle has been initiated and the cams (7, Fig. 8), begin to turn, the motor cutoff 
switch (10, Fig. 6), resets itself. A "b" aux. switch of the breaker opens de-energizing the spring 
release solenoid (13, Fig. 7). The spring release latch (9, Fig. 7), returns to its reset position and the 
close latch check switch ( 16, Fig. 6), closes and energizes the spring charging motor ( 1). The closing 

springs (6) are then recharged as described earlier. 

T RIPPING CYCLE 

Energizing the trip solenoid (17, Fig. 6), will drive the trip latch (18, Fig. 6), away from latch roller 
(20, Fig. 7), on the four bar linkage ( 12, Fig. 7). 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 
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spring ( 1 1 ,  Fig. 8), 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. 

ELECTRICAL CONTROL 
Schematic 
The normal control for this operator is contained in a control panel mounted at the rear of the 
unit. It consists of the motor cutoff switch (10, Fig. 6), anti -pumping relay (30, Fig. 6), and 
the close latch check switch (16, Fig. 6). The control arrangement schematic diagram is shown 
in Fig. 9. 

Spring Charging 

The spring charging motor power is supplied through terminals 3 and 4, Fig. 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. 6) is in the reset position. The 88 switches are shown with the closing 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. 6) mounted in the ratchet wheel (4, Fig. 6}. 
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 position, the springs aid rotation 
and cause the motor cutoff switch striker to depress the actuator (35, Fig. 6) of the 88-1 switch, 
opening the motor circuit and the 88-3 contact in the anti -pumping relay circuit. The spring 
charging motor coasts to a stop with the driving pawl (2, Fig. 6) oscillating freely on the 
smooth portion of the ratchet wheel . 

Closing 

The standard control schematic for a stored energy operator is shown in Fig. 9. When the close 
control switch is closed, the circuit from terminal 7 through 88-2 and 52Yl to 52B to terminal 
6 energizes the closing coi I, closing the breaker. 

As soon as the closing springs are discharged, the 88-3 switch contact 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 control 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. 

Close Latch - Mechanical and Electrical Interlocks 

The close latch (9, Fig. 7) must be fully reset to receive the cam mounted spring release rollers 
at the end of the charging cycle. To insure the close latch is in this fully reset position, an 
electrical and mechanical interlock is provided. 
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The close latch check switch (16, Fig. 6 and 14) consists of a 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 actuator slightly before the fully reset position is achieved and actuates the svvitch 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 release rollers provides 
a positive sensitive interlock. 

The mechanical interlock (Fig. 16} prevents charging of the springs 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 mechanism. 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 preventing the driving pawl's engagement of the ratchet wheel, 

thus mechanically inhibiting either manual or electrical spring charging. 

ADJUSTMENTS 

Adjustable items 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 mal
function 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 maintenance with that taken when the 
breaker was new will indicate the operational condition of the breaker mechanism. The normal 
closing and tripping tolerances are given in Item 15 on Page 3. If operation exceeds these 
tolerances, a maladjustment or friction is indicated. 

AUXILIARY S'NITCH 

The type 0-10 auxiliary switch (Fig. 10) 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 solidly back against the retainer to fully engage 
the rotor and retainer teeth. 

INTERLOCK PLUN GER 

The foot lever breaker release (17, Fig. 4b) operates the interlock plunger (18, Fig. 4b) 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 cubic! e. The interlock system is in proper adjustment 
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when the plunger is positioned 1-11/16 to 1-13/16 inch (42.9-46mm) above the floor line, and causes trip
ping of breaker contacts when it is raised to a level not more than 2-1/16 inch (52.4mm) above the floor 
line. The latch tripping rod associated with the foot lever should be clear of the trip latch by up to 1/32 
inch (0.8mm) maximum in the relaxed position (18, Fig. 6). 

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 (50.8-57.2mm) from the floor line and will hold the breaker in any 
of the three positions within the cubicle. 

T RIP LATCH ADJUSTMENTS 

Trip Latch Clearance- To change the clearance between the trip latch and trip latch rollers. The "stop 
bar" ( 143, Fig. 48) height adjustment wil l accomplish this purpose. Loosen "lower link stop", (36, Fig. 11) 
and rotate to permit maximum "lower trip link" movement. Adjust "stop bar" height as follows: 

T RIP LATCH CLEA RANCE (Fig. 11) 

1. First determine that .030 to .060 (0.76 to 1.52mm) clearance exists between plate (22, Fig. 3) 
and stop washers (54, Fig. 3) on bottom of vacuum interrupters with breaker open. (Note that 
this clearance is measured on different screws than distance "A".) If this clearance is less than 
specified, and the gap between the latch and latch rollers is less than .030 to .060 (0.76 to 1.52 
mm) proceed as follows: 

1.1 Loosen jam nut (146, Fig. 46). 

1.2 Rotate stop bar ( 143, Fig. 46) to rotate radius arm and four bar linkage until the .060 
(1. 52mm) gap is obtained over the stop washers (54, Fig. 3). This adjustment should also 
bring the latch and latch rollers with in the specified tolerance. Retighten jam nut ( 146, 
Fig. 46). 

1.3 If after step 1.2 the setting of the lower link stop (36, Fig. 11) prevents the latch roller 
link from rotating sufficiently to achieve the required .030 to .060 (0.76 to 1. 52mm) 
gap, readjust the lower link stop to the proper position. 

2. If the gap over the stop washers (54, Fig. 3) in step 1 above is within tolerance, and the latch to 
latch roller gap is over .060 (1.52mm), it may be adjusted to tolerance by rotating the lower link 
stop (36, Fig. 11). 

CAUTION 

TH E OPENING STOP NUTS UND E R  STOP WASHERS (54, FIG. 3} SHOUL D NO RMALLY NOT BE AD
JUSTE D  IN THE FIELD UNLESS A N EW VACUUM INTE R RUPT E R  ASSEMBLY IS B E ING INSTALL
E D  ON THE C I RCUIT B R EAK E R. 

Trip Latch Bite -Trip latch bite is established by setting the latch tail top surface 5/16" (7.9mm} below 
surface of self-clinching nut as shown in Fig. 20. Lock securely with jam nut. One turn of adjusting screw 
will alter the gap 0.062 inches ( 1.57mm). This setting will produce a latch bite of 0.259 to 0.111 inches 
(6.58 - 2.82mm} as shown. 

T RIP LATCH CHECK SENSO R ADJUSTMENTS (Fig. 20A and 20B) 

The magnetically operated hall effect switch (sensor) and actuating magnet are to be pre-assembled 

to the operator. The unit is to be adjusted by advancing the threaded bushing through the tapped hole 
' until a gap of .040 - .000 + .015 ( 1.02- .00/+.38mm) is achieved between the surface of the switch and the 

top of the shrink tubing holding the magnet actuator assembly to the trip latch. With this gap achieved, the 
sensor may be locked in place. 
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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. Removed wire from 
terminal 2 on timer module and insulate. Open breaker and charge opening springs. 

Apply closin g 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 level 
and observe the led goes out. Release trip lever and the led should come on. This sequence confirms 
sensor operation. Do not apply closing control voltage for longer than two minutes while performing 
the test. 

MAN UAL CHA RGI N G  OR CLOSI NG SPRI NG S  

T o  c harge t he cl osin g sprin gs manual ly ,  di sc onn ec t  con trol p ower before in serti n g  the m anual 
c hargi n g  crank in t he socke t l oc ated in the cen ter of the l eft  han d operat or panel . T um the 
crank i n  a c ountercl ockwi se direc ti on to  ch arge the sprin gs. The effor t  to c har ge the c l osi n g  
sprin gs wi l l  fl uc tu ate and wi l l  increase to a peak and then decre ase .  A t  the p oint of l east 
effort an audib l e  c l ick wi l l  be he ard an d the effort  to tu m the crank wi l l  dr op to nea r zer o. 
The mec han i sm i s  n ow ful l y  ch arged. Remove man ual charging  crank .  T he breaker may be 
c l osed by pul l i n g the manual cl ose pul l rod .  

CAUTI O N !  I 
MAI NTAI N A FI RM G RI P  ON CRAN K 

The c l osin g spri ngs are ch ar ged throu gh the driv in g  pa wl an d ratch et wheel an d are th ereb y 
indexed by the hol din g  p awl • Some sprin gback can occ ur between tooth p osi ti on s  on th e ra tch et 
wheel . 

REMOVAL OF CLOSI NG SPRI N G S  

The Closing Springs may be quickly and safety 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" ( 150mm) long in place of bolts. Remove the remaining two bolts by 
shifting the spring load to the 6" ( 150mm} 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). 

CA UTI ON : Han dl e  thi s assembl y c areful l y- do n ot throw or dr op . 

I f  the c hargi n g  r atche t and c am s  are to be rev olved with sprin gs rem oved , i t  i s  advi sab le  to 
remove tw o a l umi num sprin g drive bl ock s  (I tem 38, Fig. 8) sec ured to the ratchet  and c am 
crankpins by retaining rings. These drive blocks 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. 1 3) is factory adjusted. If it should 
become inoperative, the entire unit must be removed and inspected. Replacement may be necessary. 

Jv\otor Cut off Swi tc h Ad ju stment - Thi s ad ju stmen t i s  most c onvenient ly perform ed before i n 
stalli n g  the c hargi n g  sprin gs. 

Advance ra tc he t  and c om a ssembl ies  to p osi ti on shown (Fi g. 13). The b ock up p awl mu st occupy 
the ninth (9) tooth p osi ti on on t he ratchet a s  c oun ted c oun tercl ock wi se from area .on ratche t 
perip hery w hich  l acks two teeth. 
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With ratchet in the position described above, adjust the motor cutoff switch vert ically 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 ( F ig. 15). Visual 

accuracy. Measure " D" d irectly above latch p ivot. Reproduce this d imension 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 adjustment 
should produce a latch b ite of 0.151 to 0.216 inches (3.8- 5.5 mm). 

Close Latch Check Sw itch 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 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 switch 
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 roll�r to
_ 
the indicate

_
d hei

_
ght 

and adjusting a pair of jam nuts, located on the manual closing pull rod, to mamtam the roller m
_ 
this 

position with blocking removed. Return spring adjusting nut should be set to produce 0.5 ± .06 mch 
( 12.7 ± 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 I ink as shown on Fig. 16. 

Trip Adjustment (Fig. 16) is made by vary ing 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 actuatina roller and floor. The 
"curved" rods upper yoke is nested against a forward roll pin in the closing latch ;nd the lower 
clevis is adjusted to insure the closing latch will not move more than 1/16 (1.6 mm) inches as 
measured between adjusting screw and latch surface when the 5/16" (7.94 mm) drill is removed. 

Overtravel (F ig. 16) -no adjustment required. Check with 3. 1 25" (79.4 mm) blocking below actuating 
roller. Closing solenoid link should provide freedom of latch movement without jamming. 

Close Latch Mechanical Interlock -this adjustment 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 adjust ing nut "A" ( Fig. 17) . 

Insert a 1 /4" (6.35 mm) drill between upper surface of close latch and latch adjustment screw. 

Check guide bushings to insure they stand off the frame 1/4" (6.4 mm) as shown. 
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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). 

MAl N TENANCE 

General 

Tho roug h, periodic  in spec tion i s  importan t to sa ti sfac tory opera tion . I nspec tion and main tenan c;e 
frequency depend s on in stal l a tion , si te, wea ther and a tmospheric condi tion s, e xperience of 
operating personnel and specia l  opera tion re quiremen ts. Becau se of thi s, a wel l -p lanned and 
effective main tenance program depend s l arge ly on experience and prac tice.  

Prior to performing any main tenance work , make certain a l l con trol circui ts are open , and tha t 
the breaker has been compl e te ly wi thdrawn from the me ta l -c l ad un i t. 

CA UTI ON 

D O  N O T WORK ON THE BREA KER OR O PERA TI NG MEC HA NI SM WHI LE TH E BREA KER I S  I N  
TH E CLOSED POSI TI O N .  D O  N O T  WORK ON THE BREA KER OR O PERA TOR WHI LE TH.E 
CLOSI NG S PRIN G S  ARE CHA RG ED .  

Always i n spec t a breaker whi c h  ha s in terrup ted heavy faul t curren t. 

Al l curren t carryin g  joi n ts shoul d  be inspec ted to be sure a l l  con tac t surface s are free of p ro
trusion s or sha rp p l ane c han ge s. 

Contact Erosion 

A visual check of distance "A" Figure (3) with breaker closed will indicate the contact erosion. When the 
distance measures within .030 to .015 inches (.8 to .4mm) the interrupter assembly should be replaced. 
Intermediate adjustment is not recommended. 

I n terrupte r Vacuum 

CAUTION!! 

OBSERVE THE FOLLOWING ITEMS WHEN HI-POTTING THE VACUUM INTERRUPTERS. 

A hi -po t te st should be appl ied to the open in terrup ter con tac ts of each p ha se .  The vol tage 
should be rai sed gradual l y, and the con tac t gap should su stain 27k V 60Hz ac , or 38kV d e, for 
one minute for each p ha se .  

Hydraul ic S hock Absorber 

The pneumatic puffer-�hock absorber assemblies of the air-magnetic circuit breaker mechanism have 
been replaced by a hydraulic shock absorber (138, Fig. 4b} and a stop bar {143, Fig. 4b) on the 
vacuum circuit breaker. The shock absorber should require no adjustment unless an entire vacuum 

interrupter assembly is being replaced. However at maintenance checks the shock absorber should be 
examined for evidence of leaking. If evidence of fluid leakage is found, the shock absorber must be re-
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' 
· placed to prevent damage to the vacuum interrupter bellows. Check to determine that shock absorber 

( 18j) is not bottoming in either the open or closed positions by following "S" dimension ( Fig. 46) below: 

Breaker closed 
Breaker open 

S M IN. 

0.955 
.100 

S MAX. 

1.25 
.295 

Add or su�?_stract a shim as necessary to meet specified "S" dimension. 

CAUT ION 

BEFORE ATTEMPTING F IRST CLOS ING OPERATION O F  BREAKER MAKE SURE THAT THE "S" 
D IMENS ION IS W ITHIN ITS M IN IMUM AND MAXIMUM VALUES AT OPEN POSIT ION OF BREAKER. 

Opening an d C l o sing Time: 

C losing t ime range . 042 to .062 seconds 
Opening time range . 018 to . 025 seconds 

Mounting and ad ju st ing h ardware sho ul d be checked for tightness. E l a stic stop nut s i n dicated 
by  arrows in  F ig .  (3) shou ld  not be  turned, a s  ind icate d by  the 11 Note 11• 

I nterrupter Repl acement 

Repl acement interrupters are furni shed on l y  as comp l ete assembl ie s as shown in Fig .  (3). Thi s 
el im ina te s  the need for spec ial f ie ld assembl y  fixtures and avo ids the r isks of i nadvertent damag e  
to the vacuum interrupter bel low s  b y  fie ld  a ssembl y.  

I t  i s  recommend ed th at one interrupter a ssembl y be removed  and repl aced compl etel y rather than 
removing two or more i nterrupter s at a time . T his proc edure w ill he lp  ret ain the factory set 
al ignmen t- at the pr im ary di sconnect bush ing s. Fo l lowing is a step-b y-step p roce dure for ex
changing an interrupter assembl y .  Refer to Fig .  4a. 

1. Remove hinged panel assembl y (60) from the c irc uit breaker , after di scharg ing spring s 
and tr ipp ing b reaker . 

2. Remove h ardware from the upper en d of insul ator b ar (21) and p ul l  in sul ator bar awa y  
from interrupter . 

3. Loosen c l am ping bolt thro ugh cop per b ush ing at the fi xed end of the vacuum i n ter
rupter. 

4. Loosen lock ing n uts  (49) an d (50) on adj ust ing screw (13). 
5. Remo ve p in (47) at r adius arm an d turn ad jus ting sc rew for maximum engagement . 

6. Remove .50 X 4.00 ( 12.7 x 1 01.6mm) Lg. Bolt as shown in view AA. Remove contact ( 15) and 
bar (14). 

7. At th is t ime the inter rupter assemb ly may be mo ved downw ard to rel ea se the fixed 
terminal from the b reaker b ush ing . I t  may be necessar y  to use a wedge in the c l amp 
ing s lit at the breaker b us hing to rei ease t he in terrupter . 

8. Remo ve the pivo t  (12) the ad j usting screw (13) w ith n uts (49) and (50) and reassemb le  
to the nf!N{ in te rrup ter assemb ly.  
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9. Place spacer (36) or (98) on the fixed terminal of the new interrupter assembly and 
insert the fixed terminal into the hole in the breaker bushing while guiding pivot ( 12) 
into the channel of the radius arm. Pin at pivot with (47). Grease pins before 
assembly. Connect shock absorber. 

10. Assemble Items (14) and ( 15 )  clamping the flexible conductor furnished with the 
interrupter assembly between them. The end of the flexible terminal should be flush 
with edge of ( 14) and ( 15). 

11. Assemble insulator bars (21) to stud support (25). 

12. Charge and trip-closed operating mechanism. Adjust ( 13) to produce a 1. 370 inch 
dimension between plates (22) and (23), lock ( 13) by tightening lock nuts ( 49) and 
( 5 0), lock ( 50) to pivot ( 12) first. 

13. Tighten clamping bolt at fixed terminal. 

14. Repeat the above steps on the other phases, if more than one interrupter assembly is 
being replaced. 

15. Check to determine that the shock absorber is not bottoming, in either the open or closed posi
tions. The position of the shock absorber assembly may be adjusted by varying the number of 
shims (164, Fig. 4b). 

16. Operate the circuit breaker 50 times, then check and readjust for the 1.370 inch dimension as 
described in Step 12. 

CAUTION 

ONLY NEW REPLACEMENT INTER RUPTE RS SHOULD BE READJUSTED TO 1.370 inch (34.8 
mm) DIMENSION. INTER RUPTE RS WITH CONTACT E RROSION SHOULD NEVER BE READ
JUSTED. 

16A. The replacement procedures listed above, (replacing and adjusting one interrupter assembly at a 
time) should maintain the required open gap on the interrupter assemblies by reference to the 
the two remaining assemblies. If for any reason the adjustment on all assemblies is lost, it will be 
necessary to measure between a fixed portion of the underside of the interrupter assembly and 
the moveable stem to determine that the change in this measurement from contact closed to 
contact open position is on all interrupters within the range of 0.72 to 0.78 inch (19.3 to 19. 8 
mm}. 

17. Reassemble the hinged panel to the circuit breaker. 

18. Hi-Pot the vacuum interrupters. 

19. Verify the opening and closing times. 

20. Recheck primary disconnect stud alignment with respect to other phases and floor. A 
slight adjustment of eye bolt at bottom of support bar (21) may be required to restore 
alignment. Adjustment of i nsu I ator support structure between studs is not recommended 
in field. 

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 control wiring should be checked 
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for loose connections and frayed or damaged insulation. The "close latch check switch", "trip 
latch check switch" (if possible), and "mechanical interlock" switch should be checked for 
mounting tightness. The satisfactory operation of each switch element should be assured with a 
continuity meter and manual manipulation of the switching element, and adjusted if necessary. 

After 10, 000 operations, the operating mechanism should be given a general overhaul and all 
wom parts replaced. Excessive wear will usually be indicated when adjustments can no longer 
be satisfactorily made. The general overhaul will require disassembly of the operating mechanism. 
All bearings and surfaces receiving wear should be examined carefully and relubricated in 
accordance with lubrication instructions which follow. 

Closing Spring Removal 

The removal of closing springs will be necessary in order to pennit general overhaul of the 
breaker. These springs may be removed as described on Page 10. 
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 Figure 4a and 17. The chart 
(Fig. 18) outlines two methods of lubrication. Refer to this chart for recommended lubricant and 
points of application. The first method requires no disassembly and is suggested for the prevention 
of problems which could be created by severe environmental or operating conditions. 

The second method follows procedure similar to that performed on the breaker at the factory. 
Follow this procedure only in case of a general overhaul or disassembly. 

Method for Cleaning Bearings 

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 disassembled, 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 REMOVE NEEDLE BEARINGS FROM 
THE RETAINING PART 
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HANDLING INSTRUCTIONS 

• Move breaker to installation location with fork lift or crane (A) . 

• Carefully remove protecti ve plastic cover or crate. 

• Remove ramp pieces nailed to the pallet at the front of the breaker (B) .  

• Remove hold down bolts located on each side of breaker (C) .  

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

• Slowly roll breaker off pallet (E & F). 

(A) 

(D ) 

CAUTION - R EMOV E PACKAG ING. BR EAK ER S  AR E SH I PP E D  

I N  C LOSED POSIT ION WITH THE TR IP R O D  A N D  FOOT 

LEVER ENC LOSED BY PAC KAG I NG TO PR EVENT OPEN I NG 

D U R I N G  SH IPM ENT. 

_J..j 

(B ) (C) 

(F )  

Fig. 1 - Circuit Breaker Hand l ing I nstructions 
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F ig .  2a - Typical FCV-500 

Vacuum Circuit Breaker 

Fig. 2b - Vacuum Circuit B reaker 

with Hinged Panel Ti lted B ack to 

Gain Access to the V acuum 
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VACUUM CI RCUIT B R EA K E R  

CONTACTS OPEN CONTACTS CLOSED 

·I t 
NOT E :  
DO NOT CHANGE 

FACTORY SETTI NGS 
OF E LASTIC STOP 

NUTS 

* " A " = A VE R A G E  B E T W E E N  
" A l "  & " A 2 "  

V I EW A - CO NTACTS OPEN V I EW 8 - CO NTACTS C LOSED 

F ig .  3 - Vacuum I nterrupter Assembly - One. Pole I 
-1 9-

l II A 2 " 
* 
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F ig. 4a - Side View of V acuum Ci rcu i t  Breaker (Shown with Contacts Closed ) 
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V I EW  A 
F R O M  DWG 18-469-675-401 

MANUA L  SPR I NG 
CHARG I NG SOCK ET @cHAR G E D 

D ISCHA R G E D  
I N D I CATOR 

I ,  I I I I I I I 
: ,/' 
I ,'' � ,

/,/ r-------- -

See View A 

T R I P  
B UTTON 

FOOT L E V E R  
( I NTER LOCK 

R E LEA.SE) 

,"'i"--':.---nr-...:.--;;-' 33 OPEN l N G  

F R O N T  V I EW 

I NT E R LO CK P LU N G ER 

TR I P  B UTTON 

MAN UA L  
46 C LOSE 

PULL ROD 

\ 

SPR I NGS 

@ @ 
POS I T I O N  

I N D I C ATOR 
( O P E N -C LOSE D )  

O P E R A T I O N  CO UNTER 

FOOT LEVEFl 
( I NT E R LOCK R E LEAS E )  

F i g .  4b - Circuit Breaker Frame & Operator Assem bly 
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e F I X ED PI VOTS 

0 MOV I NG CENTERS 

• 
CLOSING 

LATCH 

.-�- - - - - -- - -
! 
CLOSING 

SPR ING 

BR EA KER CONTACTS CLOSED 

SPR I NG D ISCHARGED 

• F I X ED P IVOTS 

0 MOV I NG CENTERS 

_..;f.JWI 
CLOSING 

SPR ING 

-A-

BREAKER CONTACTS OPEN 

SPR ING CHARG ED 

-C-

FRAME 

� 
LATCH 

• I J 

i. // _,/' 

UR BAR 

L I N KAGE 

e F I X ED PIVOTS 

0 MOVING CENTERS 

• 
CLOSI NG 

LATCH 

""""' _ _ 
_ 

- - - -
CLOSING 

SPR I N G  

BREAKER CONTACTS OPEN 

SPR ING D ISCHARGED 

e F I X ED P I VOTS 

0 MOVI NG CENTERS 

81NJ'Mf 
CLOSI NG 
SPRING 

C LOSI NG 

LATCH 

-8-

BREAKER CONTACTS C LOSED 

SPR I NGS CHARGED 

-0-

F igure 5 - Sequence of O peratio n  

-22 -

.__ I TRIP 

-----o LATCH 

I) /k 
FOUR SAR 
L I N KAGE ' 

1Ft �M E  

.� I TR IP 

LATCH 
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STORED EN ERGY OP ERATOR-COMP O N ENTS 
NOMENCLATURE 

To be used with " Description of Operation 11 Figures 6, 7 and 8 .  
1 • Spring Charging Motor 
2 .  Driving Pawl 
3 .  Eccentric Drive Shaft 
4 .  Ratchet Wheel 
5. Holding Pawl 
6 .  Closing Springs 
7. Cams 
8 .  Spring Rei ease Ro I I  ers 
9 .  Close Latch 

1 0 .  Motor Cutoff Swi tch 
1 1 . Linkage Reset Spring 
1 2 . Four Bar Li nkage 
1 3 .  Close Sol enoid 
1 4 .  Cam Fo l lower Rol lers (Main Togg le  Rol l} 
1 5 .  Rad ius Arm 
1 6 .  Close Latch Check Switch 
1 7. Trip Sol enoid 
1 8 .  Trip Latch 
1 9 .  
20 . Latch Ro l l er 
2 1 . Manual C lose Pul l Rod 
22 . Spring Discharge Rol ler Free Height Adjustment 
23 . Spring D ischarge C lose Latch Yoke End Ad justment 
24 .  Spring Discharge Ro l l er 
25 . Charge Di scharge I nd icator 
26 . D ischarge I nd ication Adj ustment 
27. Charge I ndication Adjustment 
28 .  Mechanical Charging Interlock Adjustment 
29 . Manual Charg ing Shaft and G ear Box 
30 . Anti -Pumping Rel ay 
31 . Trip Latch Bi te Ad justing Screw 
32 . Trip Latch Bite Adjusting Screw Locking N ut 
33 . Close Latch Bite Adjusting Screw 
34 .  C lose Latch Bite Ad justing Screw Locking Nut 
35 . N.otor Cutoff Swi tch Actuator 
36 . Lower Link Stop 
37. Rol l  Pin Striker 
38 . A l uminum Spring Drive Blocks 
39. Spring Discharge Connecting Rod 
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F ig.  6 - 5 1 5-2V Operator L . H .  View 
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Fig .  7 - 5 1 5·2V Operator R . H .  V iew 
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F ig .  8 - 5 1 5·2V Operator F ront V iew 
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MOTOR 
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M E C H .  I NT E R LOCK 
ON 

FOOT L E V E R  
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V � OPT IONAL 
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A )\ 
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�,: , 1 4 

4��__, 
- - - ��-.»�-------f---..._--� Y' 

I 
'Y' 

I 
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(-) 

52 TC - C I RCU I T  B R EA K E R  T R I P  CO I L  
5 2  CC - C I RCU I T  B R EA K E R  C LOS I N G  CO I L  
5 2  Y - AU X .  C LOS I N G  R E LAY ANTI PU M P  
MCO - MOTO R CUTO F F  SW I TCH 
88 - SPR I N G  CHA R G I N G  MOTO R 
C LC - C LOSE LATCH C H ECK SW ITCH 
T LC - T R I P  LATCH C H E C K  SW I TCH 
CSC - CON T R O L  SW I TC H - C LOSE CONTACT 
CST - CON T R O L  SWI TCH - T R I P  CONTACT 
R - R E D  I N D I CAT I N G LAMP 
G - G R E E N  I N D I CAT I N G  LAMP 
a - AU X .  SWI TCH - OPEN WHEN B R ' K R .  IS OPEN 
b - A U X .  SW ITCH - C LOSED WHEN B R , K R .  I S  OPEN 

I I 
_ ._ - _ _  _j 

S E N SO R *  

ACTUATI NG � MAGN ET* 

� LATCH 

S ECONDARY B LOCK STA N D A R D  
T E R M I N A L  I DE NT I F ICAT I O N  

* - OPTI O N A L  ITEMS F O R  R ECLOS I N G  APP L I CATIONS ON LY 

F ig .  9 - Control Scheme for Stored Energy Operator 
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F .  1 0 - Type I Q .  Q- 1 0  Aux l  l ar T y Switch 
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LOWER 
TRIP L I N K  

F ig .  1 1  - Tr ip  Latch C lea rance A djustmen t 

-29-

TR IP 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



S O L E N O I D  A R M AT U R E  

GAP 

0 

3/ 1 6  ( 4 .8mm) 

1 /4 (6 .4mm) 

t 0 

0 

A D J U ST I N G  CAP 

A N D  L OC K I N G  

S C R E W  

Fig .  1 2 - Spr ing  Re lease So leno id  Ar mature Cap Adjustment 

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 to 1/4 inches (4.8 to 6.4mm). A 
suitable feeler gage of optimum thickness, (2.18) ( 5.56mm) , should be inserted in the armature gap. That is, 
the space between the ground surfaces of the solenoid frame and ground "T" shaped extensions 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 adjusting cap shifted until the effective 
length of the link supports the plunger within the indicated range. 
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(88 ) 

MOTOR C U TO F F  SWI TCH 

1 0  

PIVOT SC R EW 

F ig .  1 3 - Motor Cutoff Switch 
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) 
+ .0 

) ( 0  + 1 .6 -.S mm 

+ .000 
( 0+ .062) - .030 

CLOSE 
LATCH C H E C K  

SWITCH 
1 6  

( C LC )  
( 0 .4mm) 

1 /64 _fiN 

/ 
SWITCH ACTU ATOR 

TOP O F  F RAME 

.__ __ LATCH 
B I T E  

" D" 

LATCH ADJUSTM E N T  
SCREW 

ADJUSTM ENT ��--� 
S C R E W  

JAM NUT 

C LOS E LATCH 

�§Y_[ 1 /32 ( 0 .8mm) (AT PO I N T  O F  �f-]_ SWITCH O P E R AT I O N )  

( 3 . 2 m m )  �M(A=X=·�

---L--------� 

t 
F ig .  1 4 - C lose Latch B i t e  and Check Swi tch Adj ustments 
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This  adjustment is to be performed o n l y  a fter com p let ing the close l atch b i te adjustment. 

The pu rpose o f  this  adjustment is to esta blish an armatu re ga p of 3/1 6 to 1 /4 inches. {4.8 - 6.4mm ) 
A suitable fee ler gage of optimum thickness , . 2 1 8" {5.56 m m )  should be inserted in the armature 
gap. That is,  the space between the ground surfaces of the solenoid frame and ground "T" shaped 
extensions of the solenoid plu nger. 

The connecting l i n k  between the so lenoid p l u nger and c lose l atch shou ld  be adjusted to 

mamta i n  the p l u nger i n  this  posi t ion.  The l ock ing screw i s  released a nd the adjusting cap 
sh ifted u nt i l  the effective l ength of the l i n k  su pports the p l u nger with i n  the ind icated range. 

F R E E  H E I G H T  R E TU R N  S P R I N G  
ADJUS TM E N T  ADJUST ING N U T  

3 
5

" _j 1 (88 .9mm
_

)
_l 

CON N ECTI N G  L I N K  

M A  Series - 4 .59" ( 1 1 6 .6mm) (Adjustable ) 
F B-FC/500 - Adjust to 1 0-5/8" ±! /32 (269.9 ±-8 m m )  
FA-350/FC-1 000 - Adjust to 1 2- 1 /2" ± 1 /32 (31 7 .5 ± .8m m) 

ACTU A T I N G  
R O L L E R  

l 

Over trave 1 3 . 1 25 " (79.4mm) 

F L O O R  L I N E  

Trip 2 906" (73 .8 1 mm) 

F ree H e rgh t 2 .565" + .02 (65.2 
+ .5 mm) 

- .0
3 
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- , _ _ _  ] ____ _ "r - r . _..- 114 rs.Jsmm) oR "' w _ _ _ _ ----

N UT "B" 

NOTE POSI TION OF ECCENTR IC SHA FT & RO L L PIN AT BEG I NN I NG OF POWER STROKE. 

CLOCKWISE 

PA WL RETU RN _____{ ( 

0 

\ 
I 

\ 

SPR ING 

\. '-._ 

'"'-- -- -. .  � 

Fig. 1 6 - Close Latch Mechan ica l  In terlock -34-

G U I DE B USH I NGS 

CLOSE 
LA TCH 

DR I VI NG PAWL 

ADJUSTING NUT "A " (SEE PA G E 1 7) 
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S I DE V I E W  
"A" 

VIEW "B" 

F ig .  1 7 - Lubricat ion Po ints on 

F R O N T  V I EW 
' 'A" 

( (i\ 
' '  

\ 

/_ ��) I 

V I EW "C" 

F rame and Operator ( V iew A )  D r ive Assemb!v (V iew 8 )  and Linkage Assembiy  ( V iew C )  
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L U B R I - SUGG EST ED L U B R ICAT I O N  A LT E R N A T E  L U B R I CAT I O N  ( R E -

CAT I O N  A T  E V E R Y  2000 O P E R AT IO N S  Q U I R E S  D I SA SS EMB LY) R ECO M -

K E Y  P A R T  D ES C R I PT I O N  OR O N CE E V E R Y  Y EAR . M E N D E D  A F T E R  E V E R Y  1 0 ,000 O PE R .  

A G R O U N D  S U R F AC E S  S U C H  AS W I P E  C L EAN AND S P R A Y  WAS H C L EA N  A N D  S P R A Y  W I T H  

LATCH ES ,  RO L L E R S, PROPS,  ETC. W I T H  * MO LYCOTE 557 * * MO L  Y CO T E  557* 

1 5-1 7 1 -270-00 1 . 1 5-1 7 1 -270-00 1 . 

B N Y LON S L E E V E  B EA R I NG S, S U C H  AS:  NO LUBR I CA T I O N  R EQ U I R ED .  N O  L U B R I C AT I O N  R EQ U I R E D .  

T H E  CO NTACT A R M  H I NG E  P I N .  

c S L E E V E  B E A R I NG S  A N D  P I VOT P I N S ,  L I G HT A P P L I CA T I O N  O F  R E MO V E  P I NS O R  B E AR I NG S ,  

R OT AT I NG PARTS S U C H  A S  D R I V E  *MO L YCOTE P E N E L U B E *  C L EA N  P E R  I N STR UCT I ON S  A N D  

P I N I O N ,  D R I V I NG C RAN KS, W A LK I NG 1 5- 1 7 1 -270-002. APPLY * B E ACON P-290* 

B EA M  P I VOT P I N ,  S L I D E  A N D  PI VOT 00-337 -1 3 1 -00 1 . 

P I N .  

D S LI D I NG S U R F A C ES L I G HT A P P L I CAT I O N  O F  W I P E  C LE A N  A N D  APPLY * MO LY -

* M O L  Y CO T E  5 5 7 * .  COT E 557 * L I B E R A LLY . 

E S LI D I NG PA RTS AT VACUUM L I G HT A P P L I CAT I O N  O F  L I G HT APP L I CAT I O N  O F  

( F I G .  3 )  I N T E R R UPT E R .  *B EACON P-325 * .  * B EACO N P-325 * .  

F R O L L E R  A N D  N E E D L E  B EA R I NG S. NO LU B R I CAT I O N  R EQ U I R E D .  C L E A N  P E R  I NSTR UCT IO N S  A N D  

R EPACK W IT H  * B E ACON P-325* . 

G D R Y  P I VO T  PO I NT S .  N O  LUB R I CAT I O N  R EQ U I R ED .  N O  L U B R I C AT IO N  R EQU I R ED .  

H PR I MA R Y  D I S CO N N E CT F I N G
-
E R S ,  W I P E  C L E AN A N D  A P P L Y  A F I LM O F  S I EM EN S-A L L I S  CONTACT 

G R O UN D I NG CONTACT. L U B R I CA N T  1 5-1 7 1 -370-002 . 

I C H A R G I N G  SPR I NG S  & S P R I N G  NO LUBR I CAT I O N  R EQ U I R E D .  W I P E  C L EA N  A N D  COAT W I T H  

R ETA I N ER S. * B EACON P-32 5 * . 

J MAN U A L  C H AR G I N G  B E V E L  G EAR R E MOVE S N A P  ON CO V E R  & R EM O V E  SNAP O N  COV E R  & COAT 

T R A I N  AND M I SC. PARTS. COAT T E E T H  L I G HTLY W I T H  T E ET H  L I G H T LY W I T H  * B E ACO N 

* B E ACON P-325 * .  P-325 * .  

F i g .  1 8  L u brication Ch a rt ( F o r  u s e  with F ig. 3 & 1 7 ) 
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6 

CONTR O L  C I R C U I T  
SOURCE 

JUMPER 

SHUNT 
0. 1 D  

1 0  

I 
_ _ _ _ _ _ _ _  _J 

DUA L B EAM SCOPE,  
A V I S I CO R D E R  O R  EQUA L 

SCOPE 

CHAN N E L  A ·---., 

CHAN N E L  B ·---'1 

COMMON C 

F O R  COMP LETE SCHEMATIC 
D I AGRAM, S E E  F I G .  9 I N  
I NSTR UCTION BOOK 
1 8X 54 1 6  PAGE 26. 

cc 

.042 

.062 

NOTE : 
T E R M I N A L  7 & 9 A R E  JUMPER E D  
ASSUMING THAT CLOSE & T R I P  
VOLTAGE I S  THE SAM E .  

I F  C LOSE & T R I P  V O LTAGES 
D I F F E R  TEST T E R M I N A L  9 
I N D I V I DUA L LY & T E R M I N A L  7 
I N D I V I DUALLY .  

60 - 1 oof2 

BATTE R Y  TER M I N A L  
VOLTAGE 

C LOSE 

.01 8  

.025 

TYP I C A L  TRACES 

F ig.  1 9 - Method for Check ing Opening and Closing Times 
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.. 

M A G N E T I CA L LY O P E R A T E D  
H A L L  E F F ECT SW ITCH 

MAG N ET 

• + 040 -.000 . +.01 5 

ACTUATOR 

SH R I N K -� 
T U B I N G  --l....J 

( B )  

* T H I S  D I M EN S I O N  M UST B E  B ETW E E N  H A L L  
E F F ECT SW I T C H  B A S E  A N D  T O P  O F  S H R I N K  
T U B I NG A S  S H OW N . 

L I G H T  E M I TT I N G  D I O D E  

( D )  

D E LAY MO D U L E  

F i g .  20 - T r i p  Latch B i te and Check Swi tch Adjustments 
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ADJUSTMENT SCR EW 

JAM N U T  

t 
0.31 2 ± .01 5 

T R I P  LATCH 
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Switchgear 
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