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WARRANTY

Siemens-Allis ““LA” air circuit breakers are warranted to be free of defects in material and . workmanship for a period of
one year from date of initial operation but not more than eighteen months from date of shipment by company. This
warranty is limited to the furnishing of any part which to our satisfaction has been proven defective. Siemens-Allis

will not in any case assume responsibility for allied equipment of any kind.

20160).

(See Siemens-Allis Warranty Form

INSTALLATION AND INSPECTION

Introduction

Type “LA” Low-voltage AC Power Circuit Breakers
may be furnished for mounting in any one of three ways:
(1) in metal-enclosed switchgear of the drawout type; (2)
in individual metal enclosures (drawout type); or (3) for
stationary mounting in a customer’s own enclosing case or
switchboard. All “LA” circuit breakers are completely as-
sembled, tested, and calibrated at the factory in a vertical
position and must be so installed to operate properly. Cus
tomer’s primary connections must be adequately braced
against the effects of short circuit currents to prevent over-
stressing the circuit breaker terminals.

Receiving And Inspection For Damage

Immediately upon receipt of this equipment, carefully
remove all packing braces. Examine parts and check them
against the packing list and note any damages incurred in
transit. If damage is disclosed, a carrier inspection must be
arranged for by consignee within 15 days of receipt of equip-
ment. If equipment is shipped F.O.B. Shipping Point, cof*
signee must file a claim with the carrier. If equipmedt is
-shipped F.O.B. Destmatxon, the consignee must obtain the

' original of the carrier mspectlon report and notify Sxemens—,

Allis immediately.

TypicahShipping Method Used with “LA” Breakers
CAUTION

Do not accept the statement from any driver

that the damaged equipment was not properly
packaged by shipper.

Do not sign Bill of Lading without potation of
visible damage if observed. 'Our equipment
packaging meets the rigid requirements estab-
lished by the trucking industryly You must
obtain carrier inspection within 15 days of
receipt on damaged equipment/

Two shippingtmethods are used with “LA” circuit
breakers:

1. Individually /skidded with protective covering for
domestic shipments

2.9Within’a cubicle on export orders, when part of a
switchgear lineup. Circuit breakers shipped in their cubicles
are(blockedyto prevent accidental tripping during shipment.
Note,all caution tags, remove blocking bolts, and open cir-
Cuit breaker contacts before installation.

Storage

When circuit breakers are stored, wrap or cover them

with a non-absorbent. material to protect thern from plaster,

concrete dust, moisture or other foreign matter. Do not ex-
pose circuit breakers to the action of corrosive gases or mois-
ture. In areas of high humidity or temperature fluctuations,
space heaters or the equivalent should be provided.

INSTALLATION
General

The ““LA” Low-voltage AC Power Circuit Breaker is
completely adjusted, tested, and inspected before shipment.
However, a careful check should be made to be certain that
shipment or storage has not resulted in damage or change of
adjustment. Circuit breakers and their enclosures should be
installed in a clean, dry, well-ventilated area in which the at-
mosphere is free from destructive acid or alkali fumes. Sta
tionary-type circuit breakers should be enclosed in ventilated
housings. If not enclosed, they must be mounted high
enough to prevent injury to personnel either from circuit in-
terruption, or from moving parts during automatic opening
of the circuit breaker. Allow sufficient space to permit ac-
cess for cleaning and inspection, and adequate clearance to
insulating barriers above the circuit breaker to prevent dam-
age from arcing during interruption. Before installing make
certain that the circuit breaker contacts are in the open po-
sition. Be sure to lubricate primary and secondary discon-
nect fingers with Siemens Allis electrical contact lubricant
supplied with accessories.



CIRCUIT BREAKER

NON-INTERCHANGEABILITY OF FUSED AND NON-
FUSED LOW VOLTAGE POWER CIRCUIT BREAKERS

DANGER

DO NOT attempt to insert a fused power cir-
cuit breaker into a compartment which was
built for a non-fused power circuit breaker. To

do so could result in property damage, electri-

cal shock, burns, other serious personal injury
or possibie death.

CAUTION

Be certain that you check points 1a through 1f
below before placing circuit breaker in com-
partment.

1. Determine the correct switchgear compartment

for each circuit breaker by checking the Three-Line Diagram
furnished with the drawings. The Three-Line “Diagram
shows the following for each circuit breaker compartment:

a) Circuit breaker Type LA-600B, LAF-600B, LA-
8004, etc.)

b) Trip “XFMR” or “SENS@R" rating.

c) Static Trip Type TSATIGWTSG or LimiTrip Type
LTI, LTS or LTSI

d) Type of operator (Manual Operator - M.O. or Elec-
trical Operator -‘E.O.)

e) Wiring Diagram Number

f) SpecialfAceessories (Undervoltage Trip, etc.)

LA-1600

REAR

LAF-600

FRONT

REAR

Fused and Unfused Breakers with Static Trip 1] and LimiTrip Overcurrent Trip Devices



2. On fused breaker make sure trigger fuse linkage is
reset. Breaker will remain trip free as long as this linkage
is tripped.

3. After the circuit breaker is placed in the compart-
ment, rack it to the TEST position.

4. Close and trip the circuit breaker. Refer to OPER-
ATING PROCEDURE, page 6 for manually and electrically
operated circuit breakers.

DANGER

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

During the closing operation, observe that the con-
tacts move freely without interference or rubbing between
movable arcing contacts and parts of the arc chutes. Then
refer to OPERATION, page 3 for a detailed description of
the circuit breaker operating characteristics before placing
the circuit breaker in service.

5. Trip units and accessory devices should receivé a
thorough check before placing the circuit breaker in service.

This check makes, certain that adjustments are propér,and::;

parts are not damaged. Refer to Static Trip II Instruction
Book 18X4827-02 or to LimiTrip Book 18X10107 strpplied
with this equipment.

6. Circuit breakers are equipped with a | drawout in-
terlock to prevent movement of a closed circuit breaker into
or out of the connected position. Circuit breaker interlock
operation should be checked beforejit,is‘energized. See
DRAWOUT INTERLOCK, page 8,“and SPRING DIS-
CHARGE INTERLOCK, page 9, fof a description of these
interlocks.

7. After completing the(installation inspection, check
the control wiring (if any)and test the insulation.

8. Now the circuit breaker is ready to be fackedfinto
the CONNECTED position. Refer to RACKING MEEHAN-

ISM, page 8.

9. The circuit breaker can now be closed to energize
the circuit.

Cautions To Be Observed in InstallationyAnd Operation

1. Read this Instruction Book before installing or
making any changes or adjustments on the circuit breaker.

2. Stored-energy closing sprii:gs may be charged with
circuit breakercontacts in either the open or closed position.
Extreme care should bejtaken to discharge the springs be-
fore working on the circuit breaker.

3. Whenydosing manually operated breakers out of
this unit, theyracking mechanism must be returned to the
test positiofbefore closing spring can be charged.

4y When charging manually operated breakers, always
bold the handle firmly until it is returned to the normal ver-
tical‘position. A ratchet insures that the closing stroke must
be completed once started.

5. Check current ratings, wiring diagram number, cir-
cuit breaker type and static trip type, against the Three-Line

"Diagram” to assure that circuit breakers are located.in the'j' B

proper compa.rtments within the swnchgear

6. Check the alignment of the secondary disconnect
fingers This ensures against misalignment due to possible
distortion of fingers during shipment and handling.

7. Close the compartment door and secure with
knurled knob prior to racking to or from the CONNECTED
position. Also, prior to closing the circuit breaker when in
the CONNECTED position. Once the circuit breaker is
closed, keep this door closed.

8. Once the circuit breaker is energized, it should not
be touched, except for the exterior controls

OPERATION

DESCRIPTION

The cantinuous current ratings of the LA-600B, LA-
800A afddelbA416008B circuit breakers are 600,800 and 1600
amperes \espectively. The interrupting ratings are as speci-
fied in, Tables | and 2.

The circuit breakers are also available with integrally
mounted current limiting fuses. The basic circuit breakers

are the same with or without fuses The fuses mount on a
bracket that is bolted to the side rails and upper studs oa

the back of the circuit breaker. The current limiting fuses
increase the interruption rating to that of the fuses. Fused

circuit breakers are identified as LAF-600B, LAF-800A and
LAF-1600B. Fused circuit breakers are also equipped with
an open fuse trip device to open the circuit breaker if one
or more current limiting tuses open.



(A) Manual Charging
DANGER
DO NOT atiempt to insert a3 tused power cir- (B) Electrical Charging
cuu't breaker into a cornpart'rner?t which was (C) Combination Manual-Electricai Charging
built for a non-fused power circuit breaker. To
do so could result in propgrty damage, e_lef:tn- The manual and electrical operators are identical ex-
cal shock, burns, other serious personal injury cept for the means of supplying energy tothe closing springs.
or possible death.
A double-toggle, trip/free mechanism is used. This

The Fircgit br_eakers can also be supplied for sta}ion- means that the breaker contacts are free to open at any time
ary mounting in which the racking components are omitted if required, regardless of theyposition of the mechanism.
and brackets are provided for mounting to a stationary
frame.

The LA-600B, LA-800A and LA-1600B circuit break-
ers use the same basic closing mechanism or operator. The
closing springs used vary between sizes.

TABLE 1

CIRCUIT BREAKER RATINGS'AT 60'HERTZ *

Voltage Ratings Short Circuit
Rated Frame Size Short’Circuit Rating (2) & - Cont. Current
Rated Maximum Type Amperes Rating (1) Short Time Rating Rating, Amperes
Voltage, Voits | Voltage, Volts ' ' ; 1| Symmetrical Amps. | Symmetrical Amps.

b o T aeoos | goong] 22000 [ 22000 | 40600
600 1" 635 ° 'LA-800A"| 800, "W} - 30,000** ~ | .~ 30,000 | - 40:800
LA-16008| 1600 50,000°* .42,000++50K A 100-1600
480 508 LA-600 600 30,000 25,000 40-600
LA-800A 800 30,000°* 30,000 40-800
LA“600B,| 1600 50,000** 50,000 100-1600
240 LA:6008 600 42,000 25,000 40-600
& 254 LUA-800A 800 42,000 30,000 40-800
208 L A%16008B | 1600 65,000 50.000 100-1600

* For frequencies less than 50 Hertz) the interrupting ratings at 600 volts apply.
** The LA-800A is optionally ayailable with 42,000 short circuit rating when equipped with instantaneous overcurrent trip device.
The LA-16008 is optionally|available with 65,000 shortcircuit rating when equipped with instantaneous overcurrent trip device.
1) Use when breaker is equippediwith instantaneous overcurrent trip device.
2} Use when breaker isfnot equipped with instantaneous overcurrent trip device.

TABLE 2
FUSED CIRCUIT BREAKER RATINGS AT 60 HERTZ
Voitage Ratings
Rated Frame Size Short Circuit Range of Cont. Current
Rated Maximum Type Amperes Rating Fuse Ratings Rating, Amperes
Voltage, Volts | Voltage, Volts Symmetrical Amps. Amperes

208 LAF-6008 600 200,000 400-1200 40-600

TO 600 LAF-800A 800 200,000 400-1600 40-800

600 LAF-16008( 1600 200,000 1200-3000 100-1600




(A) Manually Operated Breakers

TABLE 3

OPERATING PROCEDURE
MANUALLY OPERATED CIRCUIT BREAKERS

Operation Procedure

Pull charging handle down all the way
(approximately 120°) and return it to
normal vertical position. (Engagement
of pawl with ratchet teeth prevents han-
dle reversal until the downward stroke
is completed.)

Charging Springs

Pushdown firmly onspring-release latch
hood (8) after handle is returned to
normal vertical position.

Closing

Push in manual trip rod (48).

OR
If shunt trip is provided, operate remote
trip control switch (CST). (See Fig. 2)s

Tripping

' The breaker has a "é-ent.erimou'nt-éd frame so"mﬁny of

the latches and links are arranged in pairs. For descriptive
purposes, they will be referred to as single items. Referto
Figure 1, page 7, and Table 3, page 6. Detail (A) shows
the position of the trip latch and toggle linkage when the
circuit breaker is open and the closing sprirfgs are\discharged.
Movement of the charging handle downward rotates closing
cam (65) against roller (28), thus pivoting closingicam (19)
clockwise about pin (76). This extends the elosing springs
through link (23) and spring hanger (17).“Rotation of cam
(19) allows roller (41) in toggle linkadge to be moved into po-
sition shown in Detail (B). Kickoff spring (59) moves
rollers away from the stop bléck)(31). Then the toggle
linkage is moved by torsion sprifig until latch (35) clears
trip latch (13). Springy(15)hcausesstrip latch (13) to reset
under latch (35). Tfip flap (14) should normally stop
against the front sdrfacefof latch (35).

When the closing springs are fully charged, roller (28)
engages latch (7). Charging cam (65) engages a pawl in such
a manner that the charging cam must complete the charging
stroke beforedt can return to its normal position.

With ‘the“charging handle in its normal upright posi
tion, the circuit breaker can be closed By pressing firmly
on hood¥(3). latch (7) will disengage roller (28). Then clos-
ing springs 3ause cam (19) to rotate against the toggle rollers
(A1)ypmoving the toggle into its upright position, as shown in
detail (C). The closing cycle can be interrupted at any

point by operation of one of the tripping means Thiswill
cause rotation of trip latch (13) to a position that,releases
latch (35), allowing toggle linkage to collapse to the posi
tion shown in detail (A).

To manually open the circuit breaker, press in manual

trip rod (48). This bar engages the top of trip flap (14),
which is, in turn, arranged to disengage the trip latch (13).

(B) Electrically Operated Circuit Breaker
L
TABLE 4

OPERATING PROCEDURE
ELECTRICALLY OPERATED CIRCUIT BREAKERS

Operation Procedure

Charging Springs | Energize control circuif. Move motor

control switch on front of breaker to
*ON”’ position.

Closing After springs are charged, actuate re-
mote close control switch (CSC).
OR
Push down firmly on springrelease
latch hood (8).
Tripping Actuate remote trip control switch

(CST).
OR
Push in manual trip rod (48).

The mechanism of the electrically operated circuit
breaker is the same as the manually charged circuit breaker,
except that the manual charging handle is replaced by a mo-
tor and gear system. Referto Figure 1, Table 4. With pow-
er available to the control circuit, closing the motor control
switch (MI) will start the automatic charging cycle. The
motor gear box pinion rotates gear (86) counterclockwise.
Cam follower (95) engages an arm of wind and close cam
(85), which rotates the cams in the same manner as for the
manually charged circuit breaker. When the wind and close
cam (85) reaches its charged position, the back of the cam
engages switch lever (9), rotating the lever away from the



switch operator. Gear switch lever (93) will still be holding
the switch in the operate position, and the motor will con-
tinue to run until the roll pins on the side of gear (86) lifts
lever (93) clear. This releases the motor cut-off switch
(MCO). When the MCO switch opens, the motor stops, and
theclosingcoil circuit is set up through one side of the MCO

switch.

The circuit breaker can now be closed byfdepressing
the latch hood (8) or by energizing the closing coil)(CC)
through the external close control switch (CSC). “When the
close circuit is energized, the “Y” relay is energized and
opens the “Y” contact in the motor circuit. This prevents
“pumping’’ or repeated attempts to close the circuit breaker
if a tripping signal or fault is present;

Refer to, pages 11-13 in Parts Ordering
Guidemi8 X5215 for legend.

DETAIL”C*”

Figure 1. LAF & LA-6008, LA-800A and LA-16008 Operator
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Figure 2. Typical Wiring Disgram — Electrically Operated Breskears




(C) Combination E.O. & M.O. Operated Circuit Breaker

The combination manually and electrically operated
circuit breaker includesboth the motor-gear charging system
as well as the manual charge handle.

NOTE

Manual charging handle must be in vertical posi-
tion during electrical charging.

Drawout Interiock

Integral parts of the circuit breaker mechanism include
provisions to:

1. Rack the circuit breaker in or out of the cubicle
compartment.

2. Interlocking to prevent racking a closed circuit
breaker into or out of the connected position.

3. Interlocking to prevent closing a circuit breaker
until it is fully racked to the connect position.

4. Interlocking to prevent withdrawing a circuit break-
er from the cubicle while the closing springs are charged.

" RACKING MECHANISM

Refer to Figures 3 and 3A, pages 9 and 10.4With the
circuit breaker resting on the cubicle rail, the followingise-
quence should be used to rack the circuit breaker into’the
cubicle.

89
ng;S;v\I/NG 84 STOP WASHER
88A BLOCK AN
95 NUT. RACKING

CLEVIS

LA-600/800/1600
DETAIL “A”

CAUTION

On electrically operated breakers, be sure the
motor control switch on the front of the breaker
is “OFF""

1. Push trip bar in, lower, inteflock slide and insert
racking crank.

NOTE

Interlock slide cannot be opened unless manual
trip bar is pressediin, While the trip bar is pressed
in, the circuit breaker is in the TRIP-FREE po-
sition and cannog,be closed.

2. With the,racking crank, rotate the racking screw
(89) until the racking shaft is in the disconnected position.
Theclévis,can now engage the racking pins in the cubicle.
The circuit breaker should now be pushed along the rail into
the'DESCONNECTED position. Double check that the rack-
ing clevisidoes engage the pins in the cubicle.

3. Counterclockwise rotation of the racking screw
will rack the breaker into the TEST position. At the TEST
position, the cover slide ‘interlock can be closed, allowing
the trip bar to reset and the circuit breaker can be operated.

.~ Between the TEST position and the CONNECTED position,. - . - -

interlock IT67 Figure 3A will engage the cubicle interlock -
cam IT509 Figure 3A and the circuit breaker will be held
TRIP-FREE and cannot be closed.

In the CONNECTED position, the interlock will clear
the cubicle interlock cam and reset, allowing the circuit
breaker to be closed This prevents closing a circuit breaker
which is not in the CONNECTED position.

4. To withdraw the breaker from the CONNECTED
position, the procedure is the same only the racking screw
rotation is clockwise.

5. Before attempting to operate the circuit breaker,
the position of the device should be checked with reference
to the marking in the cubicle, to be certain that it is fully
connected. Two stop nuts are provided on the racking screw
to set the connected position. These are adjusted by setting
the angle of the racking clevis, as shown in detail (A), Fig-
ure 3, and by tightening the nuts against the stop washer
(84), the two nuts (95), should be then locked against each
other.

CAUTION

To avoid damage to the racking mechanism, do
not rotate the racking crank in the counterclock-
wise direction, when in the CONNECTED posi-
tion.



LIFT HERE
ON STANDARD

SCREW 89

RACKING
CLEVIS

T sipevew

LIFT HERE
ON FUSED
BREAKER

67 INTERLOCK

CONTROL SWITCH
(ELECTRICALLY
OPER. BREAKERS)

-~ FRONTVIEW -

Figurs 3A. Typical Racking Mechanism and Drawout Interlock

SPRING DISCHARGE ANTERLOCK

When racking the circuit breaker out to the DISCON-
NECTED position, the closingfsprings will automatically dis-
charge, at or before reaching the disconnect position. The
barrel nut engages the spring intedock. This, in tum, con-
nected to the manual ¢lose hood which releases the closing

springs.
CAUTION

On), manually charged breakers, the close hood
1sinterlocked to the manual charge cam, and
must be clear before racking the circuit breaker
to the DISCONNECT position.

NOTE

Manual charge handle must be in the vertical
position during racking. The racking mechan-
ism must be returned to the TEST position be-
fore closing springs can be charged (either in the
cubicle or when removed from the cubicle).

Note also that the spring discharge interlock produces
a TRIP-FREE operation in which all of the stored erergy of
the springs is dissipated in the mechanism. It is preferable to
turn the motor control switch off in the TEST position,
close and trip the circuit breaker normally in that position
and then rack out in the normal manner.



CAUTION

The slide interlock is notin place with cover re-
moved. An open circuit breaker will close if
the stored energy springs are automatically dis-
charged while cover is removed.

Lifting Bar (Figure 3A)

The lifting bar connects as shown for the standard cir-
cuit breaker. Additional lifting lugs IT424 Figures 9 & 10
are provided as part of the fused circuit breaker due to the

overhand of the fuses which shifts the center of gravity.

HANDLING INSTRUCTIONS

Inserting Circuit Breaker

1. Place circuit breaker in front of rails, checking a
lignment to rails.

;

2. Push breaker to disconnect position fe ck
(A) prevents accidental removal of breaker from cell.

3. Use crank to rack breaker into cell.

4. Check panel shutters(B) for free mo»gment before

closing panel. %

1. With circuit breaker connect position, pull
breaker out until stoppe s lock.

Removing Circuit Breaker

2. Put on liftin nd lift weight off rails with

hoist.
3. Pull% lock handle to fully release breaker
. e breaker from cell.

-10-



MAINTENANCE AND ADJUSTMENTS

A suggested procedure to follow during mdintenance
inspections:
Occasional checking, cleaning and exercising of the :
& & 8 DANGER

circuit breaker will promote long and trouble-free service.
A periodic inspection and servicing, normally at intervals of

Maintenance

Do not work on energized equipment. Un-

one year, should be included in the maintenance routine. authorized personnel shguld not be permitted

Circuit breakers located in areas subject to acid fumes, ce- near energized equipment.

ment dust, or other abnormal conditions, require more fre- . . . .
Plan the time for maintenance with operating

quent servicing. After a severe overioad interruption, the
circuit breaker should be inspected Refer to ANSI Stand-
ard C37.16, Table 5 for recommended servicing intervals.

personnel so that the,switchgear can be de-
energized, and safelylgrounded.

If the circuit breaker is not operated during extended 1. De-energizeithe primary and control circuits.

periods, it should not remain in either the closed or open
position any longer than six months. Maintenance opening
and closing operations should be made to ensure freedom of
movement of all parts.

2. Rackicircuitsbreakers to the disconnected position.

3. Remove circuit breaker from cubicle.

FRONT VIEW 37

Refer to Figure 1, pages 3 and 4, of Parts Ordering Guide 18X5215 for legend.

Figure 4. Typical LA-16008 Breaker Outline

=11 -



Refer to Figure 2, page 9, of

Parts Ordering Guide 18X5215 for legend.

Few cete el T et e eiee s e

Figure 5. TypicaldfA-6008 and L A-800A Breaker Outline

4. Remove arc chutes (Figures 4 and 5, Item 75)) and
examine for burned, cracked or broken parts. “Fo remove

arc chutes, proceed as follows:

a) Remove wingnuts from holding bar, remove bar
and phase barriers.

b) Lift arc chutes vertically to,clear arc runners.

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

6. Replace badly bumed or pitted contacts. (See
Contact Replacement§Page 417 and Lubrication Instruc-
tions, Page 28.

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

8. Bearing)pins and other sliding or rotating surfaces
should /ey, cleaned and then coated with a light film of
grease. (See Lubrication Chart, Page 28.)

9. Charge the springs manually and maintenance close
to, chee¢k’latch and linkage movement. (Rotate racking screw

.12 -

to the approximate TEST position to clear spring discharge
interlock before attempting to charge closing springs.)

10. Check circuit breaker adjustments. (See Adjust-
ments, page 15.)

Lubrication

Lubrication should be a part of the servicing proce-
dure. Old grease should be removed from bearing pins and
other non-current carrying rotating or sliding surfaces. They
should be wiped with a thin film of petroleum-oil-base pre-
cision-equipment grease, such as Beacon P-290 (Exxon).

Grease with care to avoid getting grease on insulating
members, since it may affect the dielectric strength. Faces
of arcing contacts should not be lubricated. The rubbing
surfaces of the main contact fingers and hinge contact fin-
gers are lubricated with a coating of Siemens-Allis contact
lubricant, 15-171-370-002. If dust has accumulated, disas-
sembly is necessary to clean and relubricate these points

See Contact Replacement, Page 17 and Lubrication Instruc-
tions, Page 28.



Maintenance Closing

TABLE 5

MAINTENANCE CLOSING

Operation Procedure
Closing Contacts 1. Verify that racking mechanism is in TEST position.
2. Pull charging handle DOWN ALL THE WAY (approximately 1209).
3. Place blade of screwdriver between hood and springirelease latch and hold it in DOWN
position.
4. Slowly return handle to vertical position.{!@bsérve contact, touch, mechanical operation,
etc.
Opening Contacts Push in manual trip rod.

" NOTE

Holding the spring release latch down prevents
the stored-energy springs from proppingsif the
charged position. Thus, when the handleiis slow-
ly returned to the normal vertical positionjthe
energy in the springs is slowly released against
the closing handle assembly camyface:

During inspection prior tolinstallation, and for rou-
tine maintenance inspectionsgithe circuit breaker contacts
may be closed slowly to checkfcléarantes, contact adjust-
ments, and movement ofilinks and latches.

Electrically Operated breakers do not have a manual
charging handle, butyit is available as a maintenance item.
Figure 6 shows the charging handle installed in an electrical-
ly operated breaker after removal of the front cover from
the breaker. When the hole in the charging handle assembly
is aligned with the holes in the operating mechanism frame,

the pin which is attacked to theé 'ca

-13-

holds the assembly in place and acts as a pivot point for the
cam. After insertion of the maintenance closing handle as-
sembly on the electrically operated breaker, the actual main-
tenance closing operation is the same for both the electrical-
ly operated and the manually operated circuit breaker. Re-

fer to Table S, Figure 6.

CAUTION

The procedure in Table 5 should be used for
maintenance closing only. Maintain a firm grip
on the manual charging handle during the clos-
ing stroke — the circuit breaker may suddenly
latch fully close@ and apply unexpected force
to the charging handle.

-m. is’-ins‘e'ft"ed; Thlspln S



MAINTENANCE CLOSING HANDLE ELECTRICALLY
OPERATED BREAKERS

MAINTENANCE CLOSING HANDLE SEE PAGE 14 P
\

RELEASE LATCH HOOD——nu____
= =

SEE TABLE 5, FIGURE 1 & 2

STEP 3
STEP 2

MANUAL TRIP ROD

TYPICAL MAINTENANCE CLOSING HAND PROCEDURE

Figure 6. Maintenance Closing

.14 -



Adjustments

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

Trip Latch Engagement (Figure 7)

Toggle latch (35) should engage the full width of trip
latch (13) when the circuit breaker is closed in the normal
manner. The tension on spring (15) can be increased if re-
quired by bending spring tab on trip flap towards the front
of the circuit breaker. Too much tension will interfere with
the capability of the trippingactuator to move the trip flap,
so over-bending should be avoided.

\
20, 21,22

Refer to'Figure 3, pages 11-14, of Parts Ordering Guide 18X5215 for legend.

DETAIL “C*

Trip Latch Assernbly

32, 33

(Q

Figure 7. Typical Operator Assembly

.15 -




Main Contact Make (Figure 8)

Compression of contact fingers (9) must be between
.093" and .125 (2.4 - 3.2 mm). This is the difference in
the measurement from the breaker base to the tip of the fin-
ger contact surface when the breaker is open. Measure in
the same place when the breaker is closed. This is checked
with a normal closing operation — not maintenance closing.
Adjustment is provided by positioning screws (35) after
loosening nuts {36). Counterclockwise rotation of screws
(35) increases compression. Care should be taken to re-
tighten nuts (36) after adjustment. If it is desired to check
contact pressure, a push-type spring scale can be used to
compress contact fingers (9) with breaker open. Contact
pressure should be between 20 and 30 pounds (9.1 - 13.6 kg)
on each finger.

Arcing Contact Make (Figure 8)

With the movable arcing contact (27) in any one’phase
touching the mating stationary contact when the circuit
breaker is closed by the maintenance closing method (see
Table 5), the phase-to-phase variation should not exceed
.062” (1.6 mm). Adjustment may be made by positioning
screws (35) as in the previous paragraph. It is essential that
the main contact compression be maintdined within the tol-
erance listed in the previous pafagraph:9»Arcing contact pres-
sure should be between 30 and 40 pounds (13.6 - 18.2 kg)
when checked with a pull-type spring scale at the base of the
arcing contact tip insert withythe circuit breaker contacts
closed Measure each blade separately.

)

29
30 | 30 \Nas
Refer to Figure 1, pages 1 through 4,
of Parts Ordering Guide 18X5215
——= e for legend.
o L7z
3] 35
' 36
O, 37
33
34
VIEW “A ~

Figure 8. Contact Assembly
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CONTACT REPLACEMENT

The contact structure consists of main current carry-
ing contacts and arcing contacts arranged so that initial con-
tact make and final contact break is by means of the arcing
contacts. The actual contact surfaces are clad with an alloy
facing which greatly reduces mechanical wear and arc ero-

sion.

When inspection of the alloy facing indicates that the
contacts should be replaced, it should be noted that hinge
contact fingers (20, 21), main contact fingers (9), and arcing
contacts (27), are spring loaded. Therefore, care must be
used in removal and installation of any of the contacts.

Main Contact Fingers (Figure 8)

With the circuit breaker contacts open and the stored-
energy springs discharged, the main contact fingers (9) may
be removed by loosening screws (18) enough to relieve the
compression on springs (10). There are two springs behind
each finger. It is important that they be positioned properly
upon reinstallation. If difficulty is experienced in correctly
positioning these springs, the upper and lower primary dis
connects (Figure 1, Item 123), may be removed from edch
phase and the circuit breaker inverted to rest on the ends of

---.cannectors {4)-and. (11). After the contact fingers aredres’
placed, connector (4) shoutd be positioned in the center of ¥

the slot in the molded base to assure correct alignment of
the primary disconnect fingers.

Stationary Arcing Contact (Figure 8)

The stationary arcing contact 4sya part,of connector
(4) and may be replaced by proceedinglasrabove. In this
case, screws (18) must be removed However, to provide
clearance for removal of connectorif4)s first insert a 3/16”
(4.7 mm) diameter rod at least 22, (50 mm) long through
the opening in support {13). )it may be necessary to com-
press contact (21) oppositetarcing contact (27), in order to
insert the rod. This'will hold hinge contact fingers (21) in
position to permitiremoval of pin (38). After removal of
pin (38), main contact(28); and arcing contact (27) can be
positioned so that connector (5) can be removed.

Hinge Cofitact Fingers (Figure 8)

Hinge¥contact fingers (20, 21) may be removed as fol-
lows:

Remove top screw (17) from support (13), and replace
itywith a 1/4-20 screw at least 1'% long. Remove lower

screws and then gradually back off the 1'4” screw to relieve
the loading from springs (16). The hinge contactsfingers
can now be removed. To provide easier access to the hinge
contact fingers, pin (38) may be removed after the loading
is relieved from springs (16).

Movable Arcing And Main Contact,(Figure 8)

Either movable arcifig contact (27), or main contact
(28), or both, may be removed and replaced as follows:

Remove two strews on each side of lower connector.
The complete movable ‘contact assembly may now be
brought to thegbenchiy, The location of spacers should be

noted, if neceSsary.

CAUTION

Extreme care should be taken to hold the as-
sembly firmly to retain spring guide (32), and
spring (33, 34) upon removal of the screws.

The movable arcing contact or main contact may now
be easily replaced. The reverse procedure is followed for re-
installation. Care should be taken to replace spacers correct-

’ ly. " Check ahgnment and adjustment-of contacts upon re-

assemnbly.

TRIPPING ACTUATOR REPLACEMENT

When the static trip device senses a circuit condition
that requires the circuit breaker to open, it produces an out-
put that is fed to the tripping actuator. This device then
causes the circuit breaker contacts to open and isolate the

circuit.

Mounted on the circuit breaker, the tripping actuator
isheld in a charged position by a permanent magnet. It con-
tains a coil that is energized by the output of the static trip
device. When energized, the coil causes the magnetic flux
to shift to a new path, releasing the stored energy of a spring
located inside the tripping actuator. The spring provides the
energy to trip the breaker, moving the trip-flap clear of the
toggle latch.

-17 -



If the spring-loaded armature does not reset during When replacing a tripping actuator, the coil leads must
trip operation, spacer washers may be added to obtain posi- be connected to the terminal block of the statigtrip'in the
tive reset of the armature. If adding spacers does not cause correct polarity relationship.
the armature to be reset, the tripping actuator should be re-

placed (if breaker mechanism is not at fault). The black lead of coil must be connected to terminal

7 (negative), and the red lead of coilconnected to terminal
NOTE 8 (positive), of the static trip devige.

When the tripping actuator has been replaced, the cir-
cuit breaker should be given a FUNCTION TEST to ensure
proper operation of all components. Refer to Siemens-Allis
Instruction Book covering, thentfip device for the test in-
structions.

Do not attempt to disassemble the tripping ac-
tuator as this may destroy the magnetic field set
up by the permanent magnet and will render the
actuator latch inoperative until magnetized.

Motor Cutoff Switches (for electrically operated breakers)

BOTTOM VIEW

Position 1. Springs discharged: motor in stop position. Note that spring position lever (1) is forward actuating both switches.
Motor/gear position (2) lever is retracted. Motor cut-

off switch (3) is closed. Application of power at this
Ny 4 . time will cause the motor to start thereby charging

@ : - - 3 the closing springs.

—d N 4

Position 2. Springs charging; motor not yet cutoff. While the springs are charging the motor/gear position lever (2) moves
forward applying pressure to the switch actuating leaf.

The spring position lever (1) retracts as the springs
reach full charge. The motor cutoff switch (3) is
/® dosed and the motor is running.

-18-



Position 3. Springs charged; motor stopped. The springs have reached charged position. The motor /gear lever (2)\has been
retracted by roll pins on the large gear as thesfcam
follower (95, Figure 7) on the large spur gear has
disengaged from the wind and close cam (85). The
motor cutoff switch (3) has opened, stopping the
motor, and the closing coil switch_(4) has closed.
Upon application of power,to thé closing circuit the
breaker will close. Switchesythensteturn to No. 1
position.

NOTE 1 In position 3 there is clearance between both levers andgthe switch actuating leaf. Clearance may be minimal
(appx. 1/64) or up to 1/16 inch (0.4-1.6mm). It is important téucompletely remove pressure from the switch
actuating leaf to be sure that the switches are free to actuate. Adjustment is made by carefully bending the levers
as indicated by arrows (Items 1 and 2). Do not bend thefswiteh actuating leaf.

~NOTE 2 CAUTION!! If the motor cutoff switch (3) does notiopenjthe motor will continue to run and the cam follower
(233) will re-engage wind and dose cam (85, Figure/7) jamming the entire mechanism, possibly stripping gears
in the gear motor, blowing the control fusefor'damaging the motor. To {ree a jammed mechanism it is necessary
to remove the gear motor.

-.CAUTION! The springs will dischargedand the breaker close when the gear motor pinion is disengaged from the

spur gear, the manual charging handle or maintenance closing mechanism can be-used to prevent this. Pull-handle . -

down to support the closing springs whileymotar, is being removed.

FUSE FUNCTIONS

FUSE FUNCTIONS When fuse replacement is required, only use fuses of
the same manufacturer, type and rating as supplied with the
Current Limiting Fuses circuit breaker. Different fuses may not properly mount on

the breaker and may have different protective characteristics.

Current\limiting (C.L.) fuses are used to increase the

interruption“eapacity beyond that of the breaker alone or DANGER

to thedimit\the fault ‘‘let-thru” current down stream of

their installation. The C.L. fuses used with LAF-600, Be sure to replace barrier, Item 463, Fig. 9 and
LAF-800and LAF-1600 circuit breakers are special pur- 10 before installing in cubicle. Failure to do so
pose, fuses having NEMA Class “J” or Class “L"” characteris- could resuit in property damage, electrical
ties with a 200,000 Amps RMS Symmetrical interrupting shock, burns, personal injury or possibie death.
capacity.
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See Figure 14 of Parts Operating Guide 18X5215 for parts key.

Figure 9. Fuse Attachment Group LAF-6008, LAF-800A Breakers
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FRONT VIEW

See Figure 15 of Parts Operating Guide 18X5215 for parts key.

Figure 10. Fuse Artachment Group LAF-16008 Breaker
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Open Fuse Trip Device (Figure 11)

DANGER

Do not remove trigger fuse cover when breaker
is in connected position. Line voltage may be
available inside the trigger fuse assembly. To do
so could result in property damage, electrical
shock, burns, other serious personal injury or
possible death.

The Open Fuse Trip mechanism has three functions.
First, to trip the circuit breaker mechanically when a C.L.
fuse has interrupted.

Second, to indicate which phase C.L. fuse has inter-
rupted. The plunger on top of the trigger fuse (12), indicates
visually which phase C.L. fuse has interrupted.

Third, to retain the breaker in the trip-free position
until the trigger fuse is replaced.

Each trigger fuse is wired in parallel withfone of the
C.L. fuses. When the C.L. fuse interrupts, its, associated
trigger fuse also opens and releases a plunger whichireleases
a precompressed spring contained in the trigger fuse housing.

The plunger operates arm (2), which moves the tog-
gle, releasing the spring-loadedylever (19). This engages
circuit breaker interlock through link (20). This trips the
circuit breaker and hold the gircuit,breaker in the mechani-
aal trip-free position.

The circuit bréaker will remain trip free (cannot be
closed) until the 4rigger fuse has been replaced and the
associated trip mechanism reset lever (17), has been manu-
ally reset (pulléd down).

To remove,the trigger fuse, remove strap (14), remove
plastictcoxer (13), then the trigger fuse.

To'insert the trigger fuse, reverse the above procedure.

79,1011

FRONT VIEW

|
'L:P\ 21,24,26
27
4

o
22,24,26 /
27 21,23,26
s
SIDE VIEW

Figure 11. LAF-6008, LAF-800A and LAF-16008 Open Fuse Trip Device, Trigger Fuse Assembly
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ACCESSORIES

Current Sensors — LimFip~

The current sensors provided with the optional
LimiTrip device are integrated units containing two cores
with four terminals. Proper polarity is established when
the terminals face away from the panel. L/miTrip sensors
should never be subjected to primary current with the
UmiTrip device disconnected from the sensor. The 3 cur-
rent sensors used with the LimiTrip device are always
mounted on the lower connectors of the circuit breaker.
The sensors can not be used with Static Trip II and Static
Trip II sensors can not be used with LimiTrip.

Tripping Transformers — Static Trip 11

There are several tripping transformer ratingsqavail-
able, each with seven calibrated pickup settings (Table 6).
The tripping transformers mounted on the upper connectors
of the circuit breaker are mounted with the pdlarity mark
facing the breaker panel. The tripping transformer on the
lower connector is mounted with the polarity mark facing
away from the breaker panel.

S S S
TABLE 6. STATIC TRIP Il TRIP RATING TABLE —~ AMPERES

Breaker | Tripping Calibrated Pick-Up Settings Ground Element
Type and XFMR Long Time Element Max. Calubrateq Pick-Up
Frame Rating Cont. Settings
Size (Primary) A B C D E F G Rating | 15% | 25% | 50% | 100%
80 40 50 60 70 80 90 100 100 May not trip 40 80
LA-6008 200 100 125 150 175 200 225 250 250 30 50 100 200
and 400 200 250 300 350 400 450 500 500 60 | 100 200 400
LA-800A 600 | 300 | 375 | 400 | 525 | 600 ]\675 | 750 | e00*| 90 | 150 | 300 [ 600
800° 400 500 600 700 800 900 | 1000 800°9 120 | 200 400 800
*LA-600B only, 750 on LA-800A
**LA-800A only
‘Breaker Tripping Calibrated"Rick-Up Settings ; CG;_‘:?";’;';,’."‘:?J E
Type and XFMR Long Time\Element Max. an rsa i Ick-Up
Frame Rating Cont. ering
Size (Primary) A B C D E F G Rating | 15% | 25% | 50% 100%
200 100 125 150 175 200 225 250 250 40 80 160 200
Al 400 200 250 300 350 400 450 500 500 80 | 160 320 400
LA-16008 800 | 400 | 500" [%e00 | 700 | 800 | 900 [1000 | 1000 | 160 | 320 | 640 | 800
1600 800 (B1000%[ 1200 |1400 1600 | 1800 |2000 1600 320 | 640 | 1280 | 1600
TABKE 7. "Lim7p~ RATING TABLE — AMPERES
Breaker Tripping Long Time Element
Type and XFMR Calibrated Pickup Settings Max.
Frame Rating Cont.
Size (Primary) A B C D E F Rating
80 40 50 60 70 80 90 90
LA-6008 200 100 125 150 175 200 225 225
and 400 200 250 300 350 400 450 450'
LA800A 600 300 375 450 525 600 675 600
800°° 400 500 600 700 800 900 800°*
200 100 125 150 175 200 225 225
400 200 250 300 350 400 450 450
L-A-16008 800 400 500 600 700 800 900 900
1600 800 1000 1200 1400 1600 1800 1600

*LA-6008 only, 675 on LA-800A

**LA-800A only
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OPTIONAL DEVICES

Secondary Disconnect Assembly Option (Figure 12)

The electrical attachments are wired to the terminals
of a secondary disconnect assembly which is mounted on
the left side of the circuit breaker. Three blocks of ten
terminals each can be mounted on the breaker. The

secondary disconnect assembly is accessible fromythe front
of the circuit breaker and aligns with#a stationary unit in
the cubicle. The stationary contact/stzips should be lubri-
cated with a light film of contactigrease which is furnished
with the switchgear.

296
-297\F

298 IO
| ]
—
c

A
==
|
296
296 306
298 308

SIDE VIEW

SECTION AA

Figure 12. LA-6008, LA-800A and LA-16008 Secondary Disconnect Group
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Auxiliary Switch Option (Figure 13)

This is a rotary type and functions by direct con-
nection to the circuit breaker mechanism. The contacts
are factory set — “a’ (open when the breaker is open) —
“b” (closed when the breaker is open) position. However,
each rotor (250), may be adjusted individually in steps of
30 degrees. This adjustment is made by removing cover

(257), and lifting the entire rotor assembly out ofgcase
(245) . . . after disconnecting arm (252) from the linkage.
Cotter pin (256), and bearing (251), are removed to permit
removal of rotors (250) from the shaft (249); To change
rotors (250) from “a” to ‘“‘b” position, the rotor should
be rotated 60° in the dockwise direction after removal,
and then replaced on the shaft in this‘newgposition.

= /249
2517 & = : \251
250
FRONT VIEW

COVER REMOVED

TYPE Q-11
269 AUXILIARY SWITCH

T

FRONT VIEW

Figure 13. LA-6008, LA-800A and LA-16008 Auxiliary Switch Group



Undervoltage Trip Device Option (Figure 14)

This device automatically trips the circuit breaker on
loss of voltage. Either instantaneous or time-delay operation
can be supplied. A .06 inches (1.5 mm) gap should be
maintained between flap extension and pull link (22), when
the device is energized with the pick-up and drop-out is set
so that the device picks up at a voltage of 85% or less and
drops out between 30 and 60% of rated value.

f v S aiieh W

(o @

7310

-H

-

TIME I
DELAY
ADJUSTMENT

VOLTAGE ﬂ
ADJUSTMENT

L=

G,U

1738

Figure 14. Undervoltage Trip with or without Time Delay
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NOTE

Pick-up and drop-out are not individually ad-
justable. Time delay is adjustable from 1/2 to
4.1/2 secs.

Shunt Trip Option (Figure 15)

Each electrically operatéd cireuit breaker is equipped
with a shunt tnp attachment’ for tnipping from a remote
location. Since the shunt trip,coil¥is designed for a momen-
tary duty cycle, an “a’auxiliary contact switch is used to
interrupt its circuit immediately after the circuit breaker is
tripped. Energization ofythe coil causes the armature to
pick up and rotate“the trip latch to trip the breaker. A
compression spfing)(148) returns the armature to its normal
position,

14

141,144 ,143,142

148

Figure 15. LA-6008, LA-800A and LA-16008
Shunt Trip Group

Static Trip Option

The optional tripping devices are covered in detail
under their own instruction books which are referenced
on the last page. Several types are available that provide a
range of tripping functions.

The Static Trip II device mounts onto a slide-type
bracket on the circuit breaker. To remove trip device, the
terminal block cover located above it should be removed,
exposing the terminal block screws. The lower row of
screws can be loosened with a screwdriver allowing the
terminal block fanning strip to be removed from the
terminal block. Removal of the fanning strip exposes a
mounting screw. This screw can be removed, allowing the
static trip device to be removed from the circuit breaker.
Just pull the trip device towards the front of the circuit
breaker.




The LimiTrip device mounts on the same slide type
bracket on the circuit breaker as Static Trip II and can be
removed in a similar manner. If complete removal from
the circuit breaker is required, disconnect the red and black
actuator leads by separating the disconnect plugs and dis-
connect the leads to the current sensors at the sensor
terminals (four leads to each sensor).

Bell Alarm Switch Option (Figure 16)

This unit functions to operate a switch. A single-
pole double-throw, or a double-pole double-throw switch
is available. The switch operator is connected to and
operated by the tripping actuator. The switch operator
remains tripped even when the actuator is reset by the
circuit breaker. The switch operator must be reset either
manually, or by an additional optional electrical reset
solenoid.

The contacts of the bell alarm switch can be con-
nected in series with the circuit breaker closing coil, to
provide a lockout feature to prevent reclosing after a fault.

-
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Figure 16. LA-6008, LA-800A and LA-16008
Alarm Switch Group, Bell Alarm




LUBRICATION INSTRUCTIONS

CIRCUIT BREAKER"
LUBRICATING INSTRUCTIONS

Periodic inspection of each circuit breaker is recommended
at least once a year.

More frequent inspections are recommended, if severe load
conditrons, dust, moisture, or other unfavorable conditions
exist.

Always inspect a breaker which has interrupted a heavy
fault current.

During an inspection the breaker should be checked for
proper operation, adjustment and lubrication. Adjustment
procedures are described in the instruction book. Recom-
mended lubrication points are shown in adjacent chart.

The lubrication chart outlines two methods of lubrication.
The first method requires no disassembly and is suggested
for the prevention of problems which could be created by
severe environmenta! or operating conditions.

The second method follows a procedure similar to(that per-
formed on the breaker at the factory and should bepuSed
only in case of a general overhaul or disassembly.

METHOD FOR CLEANING BEARINGS ON
OLDER STYLE BREAKERS HAVING NEEDLE
OR SLEEVE BEARINGS

Needle bearings are factory lubricated for life and should
not require attention. However, the best\of greases are af-
fected by time and atmospheric, conditions and may re-
qQuire service.

To lubricate these bearings when pants are disassembled, the
following procedure is gecommended: Clean in solvent,
wash in alcohol, spin in lightymachine oil, drain and repack
with Beacon P-325 grease. Caution: Needle bearings should
not be removed fromthe retaining part.

The sleeve bearifgs should be removed, washed in clean
solvent, drainedgpandidried thoroughly before lubricating
with Beacon P-290:

LUBRICATION CHART

LUBRICATION (REQUIRES
LUBRI- SUGGESTED LUBRICATION | DISASSEMBLY) RECOMMENDED
CATION AT EVERY,* OPERATIONS EVERY 5 YEARS OR ANY
KEY PART DESCRIPTION OR EVERY SIX MONTHS COMPLETE OVERHAUL
A .CONTACT ARM HINGE WIPE,CLEANI/AND APPLY A FILM OF SIEMENS-ALLIS
- ASSEMBLY.. =+ ' - .- - CONTACT ‘RBRICANT 15-171-370-002 IN LAYER 1/32"
PRIMARY DISCONNECT IR/ Y THICK
FINGERS, GROUNDING
CONTACT.
SECONDARY DISCONNECT
FINGERS.
B SLIDING SURFACES. LIGHT APPLICATION OF WIPE CLEAN AND APPLY
*MOLYCOTE 557° *MOLYCOTE 557° LIBERALLY.
C PIVOT PINS, ROTATING LIGHT APPLICATION OF REMOVE PINS OR BEARINGS,
PARTS SUCH AS DRIVE *MOLYCOTE PENELUBE"® CLEAN PER INSTRUCTIONS AND
PINION, GEAR. 15-171-270-002. APPLY *BEACON P-290°
00-337-131-001.
D GROUND SURFACES SUCH | WIPE CLEAN AND SPRAY WASH CLEAN AND SPRAY WITH
AS LATCHRES,"ROLLERS, WITH *MOLYCOTE 557° *MOLYCOTE 557°
PROPS, ETC. 15-171.270-001. 15-171-270-001.
E ARCING CONTACTS. DO NOT LUBRICATE. DO NOT LUBRICATE.
F SPRINGS. NO LUBRICATION
REQUIRED.
G DRY PIVOT POINTS. NO LUBRICATION NO LUBRICATION REQUIRED.
REQUIRED.

* Lubrication should be checked and renewed as follows:

LA-600 operations between lubrications 1750
LA-1600 operations between lubricatioris 500
LA-3200, LA4000 operations between lubrications 250
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ALL STEEL
PIVOT PINS

c

SNAP OFF
BRACE 17 #88A
AND GREASE SCREW

>
mn,
O

LA-3000
BREAKER

FULL LENGTH OF

B SLIDE BOTH SIDES
ALSO TOP OF GUIDE
RAIL

c 8 ALSO PIN ON RAIL THAT
THIS CLEVIS ENGAGES
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