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TYPE G OIL CIRCUIT BREAKER

The oil circuit breaker in a modern power system must always be ready to
operate when called upon. It must close when the operator energizes the closing
solenoid on electrically operated circuit breakers by moving the controller on
the switchboard. It must open promptly when tripped by the operator moving
the controller or when the protective relays function to energize the trip coil.
It must open and interrupt the circuit, when a fault condition exists on the
circuit, without damage to itself or adjacent apparatus, and continue to give
satisfactory service with a minimum of maintenance.

The circuit breaker should be properly installed so that it will perform in the
manner contemplated in the design. The construction should be such that
maintenance can be carried out without undue skill being demanded on the
part of the maintenance crew. A thorough knowledge of the construction of
the circuit breaker and a complete understanding of the instructions given in this
Instruction Book are essential to the satisfactory performance of the apparatus.



PART ONE

RECEIVING, HANDLING AND STORING

RECEIVING THE SHIPMENT

Each circuit breaker is assembled completely,
and tested at the factory, previous to being pre-
pared for shipment. Immediately upon receipt an
examination should be made for evidence of any
damage which may have occurred while enroute.
If any injury is evident or indication of rough
handling is visible, claims for damage should be
filed at once with the transportation company and
the nearest Westinghouse representative notified
promptly.,

STORING

The circuit breaker, when received, should be
stored in a clean, dry location. Storing the circuit
breaker near where construction work is still
going on, may result in considerable expense and
work in cleaning and preparing it for service. It
must not be exposed to dirt, to the action of cor-
rosive gases such as chlorine, nor to possible
mechanical injury. Dust incident to work on con-
crete structures is especially bad as the dust may
work into the bearings or sliding parts causing
undue friction or destructive abrasion.

HANDLING

The blocking around the skids and the tie bars
holding the breaker down on the car should be
removed first. This will permit moving the breaker
on its skids to truck or other transport that will
transfer it to its final location where the foundation
should be ready to receive it. The skids can then
be removed and the breaker bolted down in place.

In case clearances make it difficult to move the
breaker standing up it can be laid down on its
back on suitable blocking, after removing the tank
lifter, for transport by truck. The lifting eyes on
the back of the housing and in the center of the
dome provide convenient places to attach slings or
a chain hoist. Do not allow the slings to bear
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FIG. 1. Assembly

against the porcelains of the condenser
bushings.

Check the breaker against the shipping list to
see that everything included is accounted for and
in good condition. Keep identification tags and
this instruction book handy until installation is
complete then the book should be placed on file
where it is available to the operating and mainte-
nance staffs. Additional copies can be obtained
upon request to the nearest Sales Office of the
Westinghouse Electric Corporation or any West-
inghouse representative.
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PART TWO

INSTALLATION

MOUNTING THE ASSEMBLY

1. Square up frame by placing wedges under
the bottom angles. Tighten mounting bolts. Fill
space under mounting angles with grout.

2. Remove the bolt holding the door handle.
Open door and put stop rod in place to hold it
open. Note door can be removed by taking out
hinge pins.

3. Swing out relay panel, if one is included, and
place hand closing lever in position to close breaker.

4. Examine solenoid closely and locate the wire
holding trigger in latched position. Remove care-
fully so that trigger is not released.

B. Press down on hand closing lever raising
closing core to the fully closed position. An
increased pressure will relieve load on holding
latch (see section on solenoid mechanism) which
can be pushed back out of the way with a screw
driver or a small stick.

6. Open breaker slowly by releasing pressure
in hand closing lever. Note that pressure in hinge

contacts retards opening movement when opened
slowly so that movement almost stops.

Caution: Do not trip the solenoid mech-
anism while removing the wire ties because the
breaker will move so fast that anyone caught
in any of the moving parts may be seriously
hurt.

7. Remove the tanks and examine the inside for
evidence of moisture or foreign matter. Flush with
benzine or circuit breaker oil. Tanks should not
be lowered in wet weather without provision for
keeping out moisture.

8. Examine the contacts to see that they are
clean and in alignment. See section covering
“'Adjustments’’ on page 13.

9. Operate the breaker by hand several times,
watching each pole and the operating mechanism
to be sure that all parts move freely and that the
moving contacts enter the De-ion grids without
interference.
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FIG. 3. Contact Assembly
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' Mechanism )

FIG. 4. Mechanism

CONTROL LEADS

Remove the plate from the bottom of the mech-
anism housing and drill for entrance of the conduit.

Connect up the control according to the diagram
supplied for the breaker. Be sure the leads which
carry the closing current are large enough so the
voltage drop will not be excessive. Fuses, or other
thermal protective devices, placed in the main
control circuit should have a rating of 30 percent
to 50 percent of the normal E/R current rating of
the closing coil. This will permit passage of the
closing current long enough to close the breaker
without interrupting the control circuit and yet
will interrupt it promptly if the breaker fails to close.

Note: The swiich on the control panel
should be open at all times while the breaker
is being worked on. This prevents uninten-
tional operation of the breaker by the swilch-
board attendant with possible injury fo any-
one caught by any of the moving parts of the
breaker.

Check the control voltage at the breaker with a
voltmeter when the closing coil is energized to see
that the drop in the control bus will not interfere
with operation. While the operating solenoid will
close the breaker at minimum control voltage,
better all-around performance will be obtained by
keeping the potential near the normal control
voltage shown on the nameplate.

Caution: Always be sure the transformer
secondary connections are completed before

G OIL CIRCUIT BREAKER

energizing the breaker. Short circuit unused

transformers.

Transformer Taps. All taps on each trans-
former are brought out to the terminal blocks.
When over load coils or over current relays are
included they will be connected at the factory to
the highest ratio tap. The bushing type current
transformer nameplate should be used as an indica-
tion of the proper taps to use for relaying or current
tripping for the particular load the breaker is to
control. It is always necessary to check the proper
taps by test.

Ground. Connect the breaker frame to ground
through the grounding pad on the breaker frame.
The National Electric Code requires grounding
cable to have one fifth the main circuit capacity,
except that it must never be smaller than No. 8
and need not be larger than No. O, B&S gauge.

Connections. Install connections to the breaker
studs. The contact surfaces at all junctions must
be carefully cleaned to remove all oxide. Copper
surfaces can be draw filed or rubbed with fine
sandpaper. Threaded copper surfaces can be
brushed vigorously with a fine steel brush. Silver

FIG. 5. Mechanism Housing
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FIG. 6. Toggle Assembly

plated surfaces should be rubbed lightly with fine
steel wool and never filed or sanded unless re-
silvered afterwards. A light coat of linseed oil on
contact surfaces and studs will make a better joint
and will make breaking the joint easier when that
becomes necessary.

The terminal studs are not designed to with-
stand undue cable or bus bar loads. An excessive
strain, which at first may have no apparent effect,
‘may eventually loosen the porcelain weather casing
and permit moisture to enter the breaker. The
power leads should have adequate capacity to
carry the normal circuit load without overheating
and to carry the possible momentary currents that
may occur without excessive overheating. They
should be properly braced to withstand the magnetic
forces of the short circuit currents which may occur.

Close and trip a few times to be sure operation
is correct. Do not operate any more than is neces-

10

sary for checking when the tank is lowered as the
hydraulic dashpot cushioning the stopping of move-
ment at the end of the opening stroke is not in
operation.

Tank. Fill the tank with oil to the level in-
dicated on the nameplate. Raise tank into place
with the tank lifter. Watch, in raising tank, to see
that the studs on the under side of base enter
smoothly into the loops welded to the sides of the
tank. As soon as the studs pass through the loops
start the nuts by hand. Raise the tank with lifter
high enough to see that tank rim registers in the
groove in the base and against the packing. Draw
the nuts up evenly all around. With the tank in
place adjust the oil level by drawing off surplus
thru the drain valve or adding thru the filling pipe
at the right rear side of the base. In hot weather
it is best to leave oil level slightly high and in cool
weather sliahtly low, as oil level will change with
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the temperature. A ratchet socket wrench with
an extension reaching down below the lower
edge of the tank makes tank renewal and replace-
ment easier. A “T"' handle for the extension will
help to drive the tank supporting nuts on TIGHT.

Check of Operation. With the tank in place
and all connections made the circuit breaker
should be operated a number of times from the
control switch to see that all circuits are clear,

1. Observe the response of the lights to the
position of the breaker contacts.

2. Check each relay to see that it trips the
breaker and that the target in the relay drops.

3. Check, if possible, to see that solenoid closes
and latches with 90 volts (for 125 volt control)
across the closing coil.

4. Check to see that 58 percent of normal poten-
tial on the trip coil trips the breaker.

5. Check to see that raising the trip core slowly
by hand releases the trigger and there is approxi-
mately Ye-inch of travel left at the instant the
trigger is released.

6. Check time to close and time to part contacts
with a cycle counter, which should not be over 15

12

FIG. 10. Inverse Time Limit Trip Assembly

cycles and 5 cycles respectively. If a Cincinnati
Timer is available make a record of a closing, of an
opening and of a close-trip open operation.
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PART THREE

ADJUSTMENT AND MAINTENANCE

CONTACT ADJUSTMENT

1. Remove the arcing horn on the back of and
at the top of the De-ion grids.

2. Observe that the contact fingers are ap-
proximately % of an inch apart and are centered
over the slot in the grid. The grid can be moved
slightly if necessary by loosening the bolts holding
them to the contact box.

3. Check to see that the moving contact swings
easily into the slot as the breaker is closed slowly
by hand.

4. Also see that moving contact strikes centrally
between the fingers and at approximately the same
time on all three contacts.

5. Note particularly to see that moving contact
clears the lugs on the side of the fingers. The
contact box can be moved slightly on the foot by
loosening the bolts holding them together. The
contact feet can be screwed up or down on the
threaded stud by full turns if necessary. The
entire condenser bushing can be moved slightly
by the amount of the clearance in the holding bolts.

Caution: Always see that flange of condenser
bushing does not touch the plate forming the
lower part of the top cover.

Any slight roughness found on the contacts
should be smoothed with a file. Contacts should
be replaced if burns penetrating more than Vie-inch
are found.

INSULATING OIL

The care of the insulating oil in circuit-breakers
is of the utmost importance in their successful
operation. Contamination by dirt, moisture, metallic
particles, lint, etc., all reduce the dielectric strength,
upon which the operation and current-interrupting
ability largely depend. Consequently, the most
careful attention should be given to keeping the
oil clean, not only in filling the tanks originally but
in later maintenance or other work on the breakers
which might involve opening the tank.

A sample of oil should be drawn off at regular
intervals and tested in a standard test cup. The
first oil withdrawn will clear the drain pipe and the
sediment from the bottom of the tank. This should
be discarded. The oil level can be brought up
again by adding oil thru the filling pipe.

Only the highest grade, such as Wemco “'C',
or other approved oil, should be used in a circuit
breaker. The oil should be new or thoroughly
reconditioned by means of a filter press or centri-
fuge. Before use a sample should be given a
dielectric test using an approved test cup with one
inch circular discs spaced 0.l inches apart. The
oil should withstand 25 to 30 kv. Oil testing below
17 kv should be replaced.

The same care should be used during inspection
or maintenance work on the breaker, which should
preferably be done only under favorable weather
conditions. If the oil is to be reconditioned follow-
ing operation of the breaker under short circuit,
the tank and entire inside of the breaker should be
cleaned before the oil is returned to the tank. If
the work merely involves lowering or removal of
the tank, care should be taken to keep the tank
covered until it is replaced so that dirt, dust,
metallic particles, etc., cannot fall into the oil.

A little more than ordinary care in oil-handling
will be well repaid in reliable and dependable
operation for which the breaker is designed and
built.

For instructions as to the care and testing of
insulating oil, see Instruction Book 44-820-1A.

OPERATING MECHANISM

The Type SAF-2 mechanism is a solenoid-type
operating on standard direct current control volt-
ages or, when equipped with a rectifier unit, on
alternating current. It is mechanically full auto-
matic and trip free in all positions.

The standard mechanism is supplied with a
single shunt trip coil and single-pole plunger type
cutoff switch. Non reclosing breakers are equipped
with a 7-pole rotary-type auxiliary switch for the
trip coil cutoff and indicating lights. Reclosing
breakers are equipped with an 1l-pole rotary-type
auxiliary switch and latch checking switch.

The mechanism can be supplied with a capacitor
shunt trip, three instantaneous or inverse time delay
transformer trip coils.

Mechanism Operation. Energizing the closing
coil forces the moving core and push rod upwards
against the push rod roller (located at the junction

13
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FIG. 12. Auxiliary Switch

of the breaker lever links and the mechanism
links). This upward force straightens the toggle
formed by the breaker lever links and the mech-
anism links which in turn rotates the breaker lever

14

counter-clockwise, as the trigger roller (which is
fastened to the mechanism links) is held stationary
by the trigger. Just before the moving core strikes
the top plate, the main latch is pushed under the
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FIG. 13. Latch Check Switch

push rod roller by the main latch spring, thus
locking the mechanism in the closed position. The
toggle formed by the breaker lever links and the
mechanism links is prevented from going over
center by the push rod roller pin striking the top
of the frame.

Energizing the trip coil rotates the tiripping
lever counter-clockwise to break the tripping
toggle and pull the trigger out of engagement with
the trigger roller. This permits the entire linkage
(mechanism links, breaker lever links and breaker
lever) to slide horizontally off the main latch, thus
permitting the mechanism to open. As the push
rod roller slides off the main latch, the retrieving
springs pull the push rod roller downwards to
reset the mechanism.

The mechanism tripping toggle should be set
either on toggle or slightly over toggle to prevent
trigger failure when closing on maximum voltage.

MAINTENANCE SCHEDULE

Arrange for regular inspection to see that the
apparatus is in good adjustment and functions as

required.
Thoroughly inspect all bolts and nuts—and

tighten if necessary. Inspect all pins, links and
bearings for excessive wear. Check all cotter pins.

ATTACHMENTS

Four Coil Atiachment. The four coil at-
tachment bolts to the mechanism frame, in place

FIG. 14. Cutoff Switch Mounting Assembly

of the single coil shunt trip attachment. In bolting

the attachment in place it is only necessary to

FIG. 15. D-C Control Panel
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ADJUSTMENT AND MAINTENANCE

observe that the coil plungers push the tripping
lever upwards sufficiently to trip the mechanism.
A tripping lever with suitable extensions must be
used with the four coil attachment.
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BUSHING TRANSFORMER CONNECTIONS ON OIL CIRCUIT BREAKERS
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Fig. 18. Bushing Current Transformer Diagram

solenoid. The slotted arm in the switch engages a
lug in the mechanism lever to turn the rotor 90
degrees. The first and third contact segments
wired in series and are wider than the rest so they
will make contact and complete the trip coil circuit
just as the circuit breaker contacts touch. The
rotor segments are arranged alternately so that the
odd numbered ones make contact when the breaker
contacts ¢lage and the even numbered ones make
contact when the breaker contacts e’g)_\ . he
segments can be changed from one position to the
other by disassembling the rotor. Check the
contacts from time to time to see that the flexible
finger follows in and makes good contact with the
rotor segment. Burns from arcing should be
smoothed. Contacts should be replaced if burns

have progressed to a point where stubbing is
imminent.

Cutoff Switch. The cutoff switch mounts in
the front of the mechanism. The switch operating
lever pushes the switch plunger up and closes the
contact. This opens the cutoff relay which in turn
causes the main control contactor to drop open.
Check the switch contacts from time to time to see
that they are clean and not burned.

Latch Checking Switch. The latch checking
switch mounts just above the trip bar in the front
of the mechanism. The contacts open when the
trip bar rises to trip the breaker and remains open
until the triggers reset ready for another closing
operation. Check switch contact from time to time
to see that they are clean and not burred.
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WESTINGHOUSE ELE

HEADQUARTERS:

CTRIC CORPORATION
401 LIBERTY AVE., P. 0. BOX 2278, PITTSBURGH 30, PA.

APPARATUS SALES OFFICES

ABILENE, TEXAS, 1134 N, First St.

AKRON 8, OHIO, 106 South Main St.

ALBANY 5, N. Y., 19 Railroad Ave.

ALBUQUERQUE, N. MEX., 1118/ Central Ave., N. E.
ALLENTOWN, PA., 739 Hamilton St.

AMARILLO, TEXAS, 503 Amarillo Bldg., 301 Polk St.
APPLETON, WIS., 321 W. College Ave., P.O. Box 206
ATLANTA 2, GA., 1299 Northside Drive, N, W., P.O. Box 4808
AUGUSTA, MAINE, 9 Bowman St.

BAKERSFIELD, CALIF., 1210 18th 5t.

BALTIMORE 2, MD., 501 St. Paul PL.

BEAUMONT, TEXAS, 518 American National Bank Bldg.
BIRMINGHAM 3, ALA., 1407 Comer Bldg.

BLUEFIELD, W. VA., 704 Bland St,, P.O. Box 848
BOISE, IDAHO, 318 Capitol Blvd., P.O. Box 1518
BOSTON 10, MASS., 10 High 5t.

BRIDGEPORT 10, CONN., 540 Grant St.

BUFFALO 3, N. Y., Ellicott Square Bldg.

BUTTE, MONT., 1 East Broadway

CANTON 2, OHIO, 120 W, Tuscarawas St.

CEDAR RAPIDS, IOWA, 512 Dows Bldg., P.O. Box 1828
CHARLESTON, 8. C., 6 Parish Road, Moreland, P.O. Box 303
CHARLESTON'1, W. VA, 179 Summers St., P.O. Box o1l
CHARLOTTE 1, N. C., 210 East Sixth St.
CHATTANOOGA 2, TENN., Volunteer State Life Bldg.
CHICAGO, ILL., Merchandise Mart Plaza

CINCINNATI 2, OHIO, 207 West Third St.

CLEVELAND 13, OHIO, 1370 Ontario St.

COLUMEBIA, S. C., 1608 Eladden St., P.O. Box 5283
COLUMBUS 16, OHIO, 262 N. 4th St.

COPUS CHRISTI, TEXAS, 205 N. Chaparral St.

DALLAS 1, TEXAS, 1232 Fidelity Union Life Bldg.
DAVENPORT, IOWA, 2212 E. 12th St.

DAYTON 2, OHIO, 32 North Main St.

DENVER, COLO., 910 Fifteenth St.

DES MOINES 8, IOWA, 1408 Walnut St.

DETROIT 32, MICH., 5757 Trumbull Ave., P.O. Box 502
DULUTH 2, MINN., 10 East Superior St.

EL PASO, TEXAS, 718 Mills Bldg.

EMERYVILLE 8, CALIF., 5815 Peladeau St.

ERIE 2, PA., 1003 State St.

EVANSVILLE 8, IND., 106 Vine St.

FAIRMONT, W. VA., 10th and Beltline Sts., P.O. Box 1147
FERGUS FALLS, MINN., 1014 W. Lincoln Ave.

FORT WAYNE 2, IND., 610 S. Harrison St.

FT. WORTH 2, TEXAS, 408 West Seventh St.

FRESNO 1, CALIF., 2608 California Ave.

GARY, IND., 846 Broadway

GRAND RAPIDS 2, MICH., 148 Monroe Ave,, N.W.
GREENSBORO, N. C., 1008 Pamlico Drive, P.0. Box 3072
GREENVILLE, S. C., 160 W. Tallulah Drive, P.O. Box 15891
HAGERSTOWN, MD., 5 Public Square

HAMMOND, IND., 6341 Indianapolis, Blvd.

HARTFORD 3, CONN., 119 Ann St.

HOUSTON 2, TEXAS, 507 Dallas Ave.

HUNTINGTON 1, W. VA., 1029 Seventh Ave., P.O. Box 1180
HUNTSVILLE, ALA,, P.O. Box 42

INDIANAPOLIS 9, IND., 137 S. Pennsylvania St.
JACKSON, MICH., 120 West Michigan Ave.

JACKSON, MISS,, Fondren Station, P.O. Box 4296
JACKSONVILLE 6, FLA., 545 E. 4th St., P.O. Box Drawer K
JOHNSON CITY, N. Y., 419 Grand Ave.

JOHNSTOWN, PA., Wallace Bldg., 406-410 Main St.
KANSAS CITY 6, MO., 101 W. Eleventh St.

KINGSPORT, TENN,, 145 Commercs St.

KNOXVILLE 8, TENN., Gay and Clinch St.

LAKE CHARLES, LA., P.O. Box 1336

LINCOLN, NEBR,, 401 Federal Securities Bldg.

LITTLE ROCK, ARK., 707 Boyle Bldg., 103 W. Capitol St.

MANUFACTURING A
ATLANTA 2, GA., 1299 Northside Drive, N. W., P.O. Box 4808
AUGUSTA, MAINE, 9 Bowman St.
BALTIMORE 24, MD., 4015 Foster Ave.
BATON ROUGE 2, LA., 558 Choctaw Drive
BIRMINGHAM 5, ALA., 3401 Third Ave., S.
BOSTON 27, MASS., 235 Old Colony Ave., So. Boston
BRIDGEPORT 10, CONN., 540 Grant St.
BROOKLYN 6, N. Y., 1 Harrison Place (Windsor M & R Corp.)

CHARLOTTE 1, N. C., 210 East Sixth St.

CHICAGO 32, ILL., 3900 W. 4lst St., P.O. Box 1103, Zone 90
CINCINNATI 37, OHIO, 1050 Laidlaw Ave.

CLEVELAND 2, OHIO, 5901 Breakwater Ave.

DENVER 19, COLOQ., 200 Rio Grande Blvd.

DETROIT 32, MICH., 5757 Trumbull Ave., P.O. Box 802
EMERYVILLE 8, CALIF., 5815 Peladeau St.

FAIRMONT, W, VA, 10th and Beltline Sts., P.O. Box 1147
FORT WORTH 7, TEXAS, 100 Rupert St., P.O. Box 1696
HILLSIDE 5, N. J., 1441 Chestnut Ave.

HOUSTON 20, TEXAS, 5730 Clinton Dr.

LONG BEACH, CALIF., 529 E. Roosevelt Rd.

L.OS ANGELES 17, CALIF., 600 St. Paul Ave.
LOUISVILLE 2, KY., 332 West Broadway
MADISON 3, WIS, 1022 E. Washington Ave.
MEDFORD, ORE., 38 N. Bartlett St., P.O. Box 1308
MEMPHIS 3, TENN., 130 Madison Ave.

MIAMI 32, FLA., 731 Ingraham Bldg.
MILWAUKEE 2, WIS., 538 N. Broadway
MINNEAPOLIS 13, MINN., 2303 Kennedy St., N.E.
MOBILE, ALA., 1605 Merchants Nat'l Bank Bldg.
NASHVILLE 4, TENN., 401—6th Ave. 5.

NEWARK 2, N. 1., 1180 Raymond Blvd.

NEW HAVEN 8, CONN,, 42 Church St, P.O. Box 1817
NEW ORLEANS 12, LA., 288 St. Charles St.

NEW YORK 5, N. Y., 40 Wall St.

NIAGARA FALLS, N. Y., 253 Second St.
NORFOLKX 10, VA., 915 W. 21st St.

OKLAHOMA CITY 2, OKLA., 120 N. Robinson St.
OLEAN, N. Y., 201 N. Union St.

OMAHA 2, NEBR., 117 North Thirteenth St.
PEORIA 3, ILL., 2800 N. Adams 5t.
PHILADELPHIA 4, PA., 3001 Walnut St.
PHOENIX, ARIZ., 1102 N. 2lst Ave., P.O. Box 6144
PITTSBURGH 30, PA., 306 4th Ave., P.O. Box 1017
PORTLAND 4, ORE., 309 S. W. Sixth Ave.
PROVIDENCE 3, R. I, 51 Empire St.

RALEIGH, N. C., 803 North Pexson St., P.O. Box 2146
READING, PA., 524 Court St.

RICHMOND 19, VA., 1110 East Main St.
RIVERSIDE, CALIF., Suite 12, 3614-—9th St.
ROANOKE 4, VA., Kirk Ave. and First St.
ROCHESTER 3, N. Y., 1 McKee Rd.

ROCKFORD, ILL., 323 South Main St.

RUTLAND, VT., 98 Merchants Row
SACRAMENTO 14, CALIF., 1720—14th St.
SAGINAW, MICH., 221 So. Jetferson St.

ST. LOUIS, MO., 411 North Seventh St.

SALT LAKE CITY 1, UTAH, 235 W. South Temple St.
SAN ANTONIO 5, TEXAS, 1158 W. Travis St.

SAN DIEGO 1, CALIF,, 525 E. St.

SAN FRANCISCO 8, CALIF., 40 Bush St.
SEATTLE 4, WASH., 3451 East Marginal Way
SHREVEPORT, LA., 412 Milam St.

SIOUX CITY 7, IOWA. 1005 Dace St.

SOUTH BEND 4, IND., 216 East Wayne St.
SPARTANBURG, S. C., 331 High Point Road, P.O. Box 289
SPOKANE 1, WASH., North 1023 Monroe St.
SPRINGFIELD, ILL., B17 Illinois Bldg., P.O. Box 37
SPRINGFIELD 3, MASS., 26 Vernon St.
SYRACUSE 4, N. Y., 700 W. Genesee St.
TACOMA 2, WASH., 1930 Pacific Ave.

TAMPA, FLA., 608 Tampa St.

TOLEDO 4, OHIO, 245 Summit St.

TRENTON 8, N. 1., 28 W. State St.

TULSA 3, OKLA., 600 S. Main St.

UTICA, N. Y., 241 N. Genesee St.

WALLA WALLA, WASH,, Denny Bldg., P.O. Box 182
WASHINGTON 8, D. C., 1625 K §t, N. W.
WATERLOO, IOWA, 300 West 3rd St.
WATERTOWN, N. Y., 245 State St.

WHEELING, W. VA., 12th and Main St.
WICHITA, KANS., 211 So. Main St.
WILKES-BARRE, PA., 267 N. Pennsylvania Ave.
WILLIAMSPORT, PA., 460 Market St.
WORCESTER 8, MASS., 507 Main St.

YORK, PA., 11 W. Market St.

YOUNGSTOWN 3, OHIO, 25 E. Boardman St.

ND REPAIR DEPARTMENT OFFICES

HUNTINGTON 1, W. VA, 1029 Seventh Ave., P.0O. Box 1150
HUNTINGTON PARK, CALIF., 3383 E. Gage Ave., P.O. Box 629
INDIANAPOLIS 2, IND., 551 West Merrill St., P.O. Box 1535
JOHNSTOWN, PA., 107 Station St.

KANSAS CITY 6, MO., 1300 Qak St.

1.0S ANGELES, CALIF., (See Huntington Park, Calif)
MILWAUKEE 9, WIS,, 1500 W. Cornell St.

MINNEAPOLIS 13, MINN., 2303 Kennedy St., N. E.
PHILADELPHIA 34, PA., Erie Ave. & D" St.

PITTSBURGH 8, PA., 543 N. Lang Ave.,

PORTLAND 12, ORE,, 626 North Tillamook St.

PROVIDENCE 3, R. 1., 16 Elbow St.

ST LOUIS 10, MO., 1601 S. Vandeventer Ave.

SALT LAKE CITY 1, UTAH, 235 W. South Temple St.
SEATTLE 4, WASH., 345] East Marginal Way
SPRINGFIELD 1, MASS., 395 Liberty St.

SUNNYVALE, CALIF. (Sunnyvale Plant), P.O. Box 37
SYRACUSE 4, N. Y., 700 West Genesee St.

UTICA 1, N. Y., 113 N. Genesee St.

WILKES-BARRE, PA., 267 N. Pennsylvania Ave.

DISTRICT ENGINEERING AND SERVICE DEPARTMENT OFFICES
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SPECIAL INQUIRIES

Extra copies of this instruction book can be obtained by request to the
nearest Westinghouse representative as listed in the back of this book.
To facilitate replies when reference is made to this instruction book, be
sure to state fully and clearly the figure number showing parts in ques-
tion and the name of the parts given. Also give the nameplate reading,
particularly the Serial-S.O. number.,

°WESTINGHOUSE®
DE-ION® GRID

OIL CIRCUIT BREAKER

TYPE

Kv

SERIAL YEAR MFG.

MAX. IMPULSE
DESIGN KV |WITHSTAND KV

RATED AMP.—CYC| INSTR. BOOK

MAX. INTR. AMP. | MAX. MOM. AMP.

GAL. OIL PER TANK| OIL LEVEL BELOW
TANK TOP IN.

WT. TANK WITH OIL | TOTAL WT. WITH OIL

PATENTS

2447949

WESTINGHOUSE ELEC. CORP.
" EAST PITTSBURGH, PA., WORKS
@ NP28896.L MADE IN USA.
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G OIL CIRCUIT BREAKER

TYPE ¢ OIL CIRCUIT BREAKER

The oil circuit breaker in a modern power system must always be ready to
operate when called upon. It must close when the operator energizes the closing
solenoid on electrically operated circuit breakers by moving the controller on
the switchboard. It must open promptly when tripped by the operator moving
the controller or when the protective relays function to energize the trip coil.
Tt must open and interrupt the circuit, when a fault condition exists on the
circuit, without damage to itself or adjacent apparatus, and continue to give
satisfactory service with a minimum of maintenance.

The circuit breaker should be properly installed so that it will perform in the
manner contemplated in the design. The construction should be such that
maintenance can be carried out without undue skill being demanded on the
part of the maintenance crew. A thorough knowledge of the construction of
the circuit breaker and a complete understanding of the instructions given in this
Instruction Book are essential to the satisfactory performance of the apparatus.

The breaker is made with two arrangements of terminals with relation to the
mechanism and relay housing. In the first arrangement of the breaker the cir-
cuit passes from left to right when facing the housing. The terminals on the left
side are numbered 1, 3 and 5 from front to rear and 2, 4 and 6 on the right side.
In the second arrangement of the breaker the circuit passes from front to rear.
The terminals behind the housing are numbered 1, 3 and 5 from left to right.
The terminals at the rear are numbered 2, 4 and 6 from left to right.



PART ONE

RECEIVING, HANDLING AND STORING

RECEIVING THE SHIPMENT

Each circuit breaker is completely assembled
and tested at the factory, previous to being pre-
pared for shipment. Immediately upon receipt an
examination should be made for evidence of any
damage which may have occurred while enroute.
If any injury is evident or indication of rough
handling is visible, claims for damage should be
filed at once with the Transportation Company and
the nearest Westinghouse representative notified
promptly,

- STORING

The circuit breaker, when received, should be
stored in a clean, dry location. Storing the circuit
breaker near where construction work is still
going on may result in considerable expense and
work in cleaning and preparing it for service. It
must not be exposed to dirt, to the action of cor-
rosive gases such as chlorine, nor to possible
mechanical injury. Dust incident to work on con-
crete structures is especially bad as the dust may
work into the bearings or sliding parts causing
undue friction or destructive abrasion.

HANDLING

The blocking around the skids and the tie bars
holding the breaker down on the car should be
removed first. This will permit moving the breaker
on its skids to truck or other transport that will
transfer it to its final location where the foundation
should be ready to receive it. The skids can then
be removed and the breaker bolted down in place.

In case clearances make it difficult to move the
breaker standing up it can be laid down on its
back on suitable blocking. Always see that the cir-
cuit breaker is in closed position before laying on
the side. The lifting eyes on the back of the housing
and in the center of the dome provide convenient
places to attach slings or a chain hoist. Do not
allow the slings to bear against the por-
celains of the condenser bushings.

CONDENSER BUSHING

OiL GAGE >
FILLER PLUG '_,:, =~
= (4] I
MEGHANISM
HOUSING —>
0
TANK

REMOVABLE
MANUAL
CLOSING E
LEVER

DRAIN VALVE

TANK LIFTER

FIG. 1. Assembly

Check the breaker against the shipping list to
see that everything included is accounted for and
in good condition. Keep identification tags and
this instruction book handy until installation is
complete then the book should be placed on file
where it is available to the operating and mainte-
nance staffs. A pocket inside the door provides a
convenient place to keep this book and a copy of
the diagram together with the card carrying the
service record for the breaker. Additional copies
can be obtained upon request to the nearest Sales
Office of the Westinghouse Electric Corporation
or any Westinghouse representative.



RECEiVING, HANDLING AND STORING
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RECEIVING, HANDLING AND STORING

BUSHING
GASKET

LIFT ROD CONDENSER BUSHING

LEVER

AN
— "", et
ThAns LY : ‘ SETTEEN i TANK BRACKET
TRANS S ) R
- ) - [ e
\ - ‘ !
J L 2 A l}/
BASE Z , : ] TANK LIFTER PULLEY
| A
|
FRAME ij ! il
P _\J_I TANK NUT
|
|
CURRENT
TRANSFORMER i . —CONTACT FOOT
SUPPORT —
e
i
DASH POT”
TANK LUG
HINGE FOOT j ~MOVING
CONTACT
DE-ION GRID"
/ TANK GASKET
TANK

TANK

COLLAR

BRACKET

LIFT ROD

MECHANISM
SHAFT

/
THRUST WASHERS
END LEVER LEVER SHAFT

FIG. 3. Pole Unit Assembly (30° Arrangement)



" RECEIVING, HANDLING AND STORING LB. 33-745-1A
G OIL CIRCUIT BREAKER

BOLT
| SPRING
45
7
/BRACKET
— LOCK NUT COUPLING
- = \Dlsc
LOCK L MOUNTING D g HARGE
WASHER = BOLT
I f
N - -
— = — H POT
PISTON N _ — DASH PO
s FIG. 5. Vent Assembly
KEEPER\§ %\sViSS!tIEZNRT
RETAINING %
RING \ \/BALL
RO
uioe S
SPRING VENT

FIG. 4. Dash Pot Assembly

i |

NN

Z
2
N




PART TWO

INSTALLATION

MOUNTING THE ASSEMBLY

1. Square up frame by placing wedges under
the bottom angles. Tighten the mounting bolts. Fill
the space under mounting angles with grout.

2. Remove the bolt holding the door handle.
Open door and put stop rod in place to hold it
open. Note door can be removed by taking out
hinge pins.

3. Swing out relay panel, if one is included,
and place hand closing lever in position to close
the breaker.

4. Examine solenoid closely and locate the wire
holding trigger in latched position. Remove care-
fully so that trigger is not released.

5. Caution: Do not trip the solenoid mecha-
nism while removing the wire ties because
the breaker will move so fast that anyone
caught in any removing parts may be serious-
ly hurt.

6. Press down on hand closing lever raising the
closing core to the fully closed position. The in-
creased pressure will relieve the load on main
latch (see section on solenoid mechanism) which
can be pushed back out of the way with a screw
driver or small stick.

7. Open the breaker slowly by releasing pres-
sure on hand closing lever. Note that pressure in
hinge contacts retards opening movement so much
when opened slowly that the movement is almost
stopped.

8. Remove the tank and examine the inside for
evidence of moisture or foreign matter. Flush with
benzine or circuit breaker oil. Tank should not be
lowered in wet weather without provision for keep-
ing out moisture.

9. Examine the confacts to see that they are
clean and in alignment. See section covering ad-
justments on page 186.

10. Operate the breaker by hand several times,
watching each pole and the operating mechanism
to be sure that all parts move freely and that the
moving contacts enter the “De-ion’’ grids without
interference.

11. Check the toggle adjustment, see figure 10,
to see that, with the solenoid in the closed and
latched position, the pin joining the eye bolt and
the toggle link is approximately in the position
shown, to see that the clearance at the stop bolt is
approximately '42” and to see that the clearance
between the stop bolt and the middle lever inside

CONTACT FOOT

FINGER SHUNT

FINGER BOX

PRESSURE PLATE

ARC HORN
FINGER PIN
L\\DE-ION GRID
FINGER SPRING

FINGER

MOVING CONTACT ]

A
2

CUP WASHER HINGE BOLT

MOVING CONTACT

HINGE FOOT

LIFT ROD

FIG. 8. Contact Assembly
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1.B. 33-745-1A

G OIL CIRCUIT BREAKER

Mechanism

FIG. 7. Top View

the dome (used only in the type 144-G-250 breaker)
is approximately '42”. These adjustments should
not require change unless the parts have been dis-
assembled for some reason.

12. Check the auxiliary switch contacts to see
that fingers are approximately centered on the rotor
segments. Lighting out the circuits during initial
installation is a good practice.

13. Check “back-lash’’ at the main latch by
closing the breaker electrically and noting clear-
ance between the latch on the roller while closing
coil is still energized. This is easily checked by
preventing Y contactor from interrupting the X
contactor coil circuit. The clearance should be
about Vie”. When breaker is in this position, trip
the trigger to see that the breaker “Trips Free”
and opens without interference.

Shaft Bearings. The bearings are special bronze
tubes pressed into the steel seats. Bronze bushings
broached to fit the shaft turn in these bearings.
The short bearings and bushings are held in place
by a through bolt with wide washers on the opposite
sides of the steel seat. The long bearings and bush-
ings are held in place by the locking plate bolted
to the shaft. In the 90° arrangement of the breaker
the bearings and bushings next to the double
gears are held in place by the spacing washers and
the drive pin.

Vent. A baffled vent is provided only in the
type 144-G-250 breakers to relieve the pressure
due to the gases generated when interrupting the
higher short circuit currents, while preventing the
expulsion of oil. On the 230-G-250 and the 144-G-

FIC. 8. Top View (90° Arrangement)

100 breakers with their lower current interrupting
ratings the vent is replaced by a plug.

Counter Weight. A counter weight lever is
added to the middle pole of type 144-G-250 break-

FIG. 9. Mechanism Housing Assembly
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ers to prevent the contacts acquiring an excessive
speed due to the added blowout affect from the
magnetic forces of the higher currents to be inter-
rupted.

Pole Unit Mechanism (90° Arrangement).
To relocate the mechanism housing 90° from the
standard position the shaft with the pole unit levers
is cut-of and provided with a bevel gear at
one end. The shaft from the toggle mechanism
entering the pole unit is similarly cut-off and pro-
vided with a mating bevel gear. These gears are
not duplicates and must be reassembled, if ever
removed, so as to maintain exactly the same relation
between the two shafts with the hexagons exactly
lined up.

CONTROL LEADS
Remove the plate from the bottom of the mecha-
nism housing and drill for the entrance of the con-
duit. Connect up the control according to the dia-
gram supplied for breaker.
Be sure the leads which carry the closing current
are large enough so that the voltage drop will not
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be excessive. Fuses, or other thermal protective
devices, placed in the main control circuit should
have a rating of 30% to 50% of the normal E/R
current rating of the closing coil. This will permit
passage of the closing current long enough to close
the breaker without interrupting the control circuit
and yet will interrupt it promptly if the breaker fails
to close.

Note: The switch in the control should be
open at all times while the breaker is being
worked on. This prevents unintentional opera-
tion of the breaker by the switchboard attend-
ant with possible injury to anyone caught by
any of the moving parts of the breaker.

Check the control voltage at the breaker with a
voltmeter when the closing coil is energized to see
that the drop in the control bus will not interfere
with operation. While the operating solenoid will
close the breaker at minimum control voltage,
better all around performance will be obtained by
keeping the potential near the normal control volt-
age shown on the nameplate.
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G OIL CIRCUIT BREAKER
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FIG. 11. Solenoid Assembly

Caution: Always be sure the transformer
secondary connections are completed before
energizing the breaker. Short circuit unused
transformers.

Transformer Taps. All taps on each trans-
former are brought to the terminal block. When
overload coils or overcurrent relays are included
they will be connected at the factory to the highest
ratio tap. The bushing type current transformer
nameplate should be used as an indication of the
proper taps to use for relaying or current tripping
for the particular load the breaker is to control.
It is always necessary to check the proper taps by
test.

Ground. Connect the circuit breaker frame to
ground through the grounding pad on the breaker
frame. The National Electric Code requires ground-
ing cable to have 1/ of the main circuit capacity,
except that it must never be smaller than No. 8 and
need not be larger than No. O B & S gauge.

Conneactions. Install connections to the circuit
breaker studs. The contact surfaces at all junctions
must be carefully cleaned to remove all oxide.
Copper surfaces can be draw filed or rubbed with
fine sand paper. Threaded copper surfaces can be
brushed vigorously with a fine steel brush. Silver

plated surfaces should be rubbed lightly with fine
steel wool and never filed or sanded unless re-
silvered afterwards. A light coat of linseed oil on
the threaded surface will make a better joint and
will make breaking the joint easier when that
becomes necessary.

The terminal studs are not designed to withstand
undue cable or bus bar loads. An excessive strain,
which at first may have no apparent affect, may
eventually loosen the porcelain weather casing and
permit moisture to enter the bushing. The power
leads should have adequate capacity to carry the
normal circuit load without overheating and to
carry the possible momentary currents that may
occur without excessive overheating. They should
be properly braced to withstand the magnetic
forces of the short circuit currents which may occur.

Preliminary Operation. Close and trip the
breaker a few times to be sure operation is correct.
Do not operate any more than is necessary for
checking when the tank is lowered as a hydraulic
dashpot, cushioning the stopping of the movement
at the end of the opening stroke, is not in operation.

Tank. Fill the tank with oil to the level indicated
on the nameplate. Raise the tank into place with
the tank lifter. Watch, in raising, to see that the

13
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FIG. 14. Overload Trip Assembly

FIG. 15. Inverse Time Limit
Trip Assembly



INSTALLATION

1.B. 33-745-1A

studs on the underside of the base enter smoothly
into the loops welded to the sides of the tank. As
soon as studs pass through the loops start the nuts
by hand. Raise the tank with the lifter high enough
to see that the tank rim registers in the groove in
the base and against the packing. Draw the nuts
up evenly all around. With the tank in place adjust
the oil level by drawing off the surplus through the
drain valve or adding through the filling pipe at the
right rear side of the base. In hot weather it is best
to leave the oil slightly high and in cool weather
slightly low, as the oil level will change with the
temperature. A ratchet socket wrench with an ex-
tension reaching down below the lower edge of
the tank makes removal and replacement easier.
A “T" handle for the extension will help to drive
the tank supporting nuts on TIGHT.

Check of Operation. With the tank in place
and all connections made, the circuit breaker should
be operated a number of times from the control
switch to see that all circuits are clear.

1. Observe the response of the lights to the posi-
tion of the breaker contacts.

2. Check each relay to see that it trips the
breaker and that the target in the relay drops.

3. Check, if possible, to see that the solenoid
closes and latches with 90 volts (for 125 volt control)
across the closing coil with the coil energized.

4. Check to see that 58% of normal potential on
the trip coils trips the breaker.

§. Check to see that raising the trip coil slowly
by hand releases the trigger when there is approxi-

G OIL CIRCUIT BREAKER

mately ie” of travel left at the instant the trigger
releases.

6. Check time to close and part contacts with a
cycle counter. This should not be over 15 cycles
and 5 cycles respectively. If a Cincinnati timer is
available make a record of a closing, of an opening,
and of a close trip-open operation.

r R 114]
\ | A Mox.dash 15°C —

\ B Max.dash 23°C

C Max.dash 35°C
D Min.dash 15°C
£ Min. dash 23°C
F Min.dash 35°C
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RE\
B AVEARAN

\D
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/

N
\ T~ N
"N T~
LTS N
100 150 200 250 300 350 400 450
Current % calibration

II

FIG. 16. Time Delay Curves
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PART THREE

ADJUSTMENT AND MAINTENANCE

CONTACT ADJUSTMENT

1. The adjustment on the breaker should be
checked occasionally after installation to be sure
that no changes are taking place which will inter-
fere with the proper functioning of the breaker.

2. Remove the arcing horn on the back of and
at the top of the “De-ion’’ grids and observe that
the contact fingers are approximately %/¢” apart
and are centered over the slot in the grid. The grid
can be moved slightly if necessary by loosening
the bolts holding them to the contact box,

3. Check to see that the moving contact swings

easily into the slot in the grid as the breaker is

closed slowly by hand.

4. See that the moving contacts strike centrally
between the fingers and at approximately the same
time on all three contacts.

5. Replacing the fingers in the stationary contact
is most easily done if complete spare assemblies
consisting of finger boxes and grids are available.
The four bolts holding the finger box to the contact
foot can be removed and the new assembly put in
place. Snug the finger bolts finger tight. Closing
the circuit breaker will line up the contacts and
then the bolts should be tightened. This procedure
takes the breaker out of service the shortest time.
The fingers in the removed contacts can be re-
placed in the shop whenever convenient. When
replacing fingers make sure the contact surface in
the inside top of the finger box and the outside
surface of the shunt is clean and free of oxide. Be
sure Allenhead bolts holding them together are
drawn up tight.

6. When replacing moving contacts avoid excess
pressure on the hinge. Make contacts fit hinge
snugly without spreading. Tighten nut and bolt
finger tight and then take up to the next slot in the
castle nut. This will provide all the pressure neces-
sary.

1. Note particularly to see that the moving con-
tact clears the lugs on the sides of the fingers. The
contact box can be moved slightly on the foot by
loosening the bolts holding them together. The
contact feet can be screwed up or down on the
threaded stud by full turns if necessary. The entire
condenser bushing can be moved slightly by the
amount of the clearance in the holding bolts.

Caution: Always see that the flange of the
condenser bushing does not touch the plate
forming the lower part of the top cover.

16

Any slight roughness found on the contacts
should be smoothed with a file. Contacts
should be replaced if burns penetrating more
than 46" are found.

INSULATING OIL

The care of the insulating oil in circuit breakers
is of utmost importance in their successful operation.
Contamination by dirt, moisture, metallic particles,
lint, etc,, all reduce the dielectric strength, up-
on which the operation and current interrupting
ability largely depend. Consequently, the most care-
tul attention should be given to keeping the oil
clean, not only in filling the tanks originally but in
later maintenance or other work on the breakers
which might involve opening the tanks.

A sample of oil should be drawn out at regular
intervals and tested in a standard test cup. The first
oil withdrawn will clear the drain pipe and the
sediment from the bottom of the tank. This should
be discarded. The oil level can be brought up again
by adding oil through the filling pipe.

Only the highest grade, such as Wemco “'C"
or other approved oil, should be used in a circuit
breaker. The oil should be new or thoroughly re-
conditioned by means of a filter press or centrifuge.
Before use, a sample should be given a dielectric
test using an approved test cup with 1”7 circular
disc spaced 0.1” apart. The oil should withstand 25
to 30 kv. Oil testing below 17 kv should be replaced.

The same care should be used during inspection
or maintenance work on the breaker, which should
preferably be done only under favorable weather
conditions. If the oil is to be reconditioned following
operation of the breaker on a short circuit, the tank
and the entire inside of the breaker should be
cleaned before the oil is returned to the tank. If the
work merely involves lowering or removal of the
tank, care should be taken to keep the tank covered
until it is replaced so that dirt, dust, metallic particles,
etc. cannot fall into the oil.

A little more than ordinary care in oil handling
will be repaid in reliable and dependable operation
for which the breaker is designed and built.

For instructions as to the care and testing of
insulating oil see Instruction Book 44-820.1.

OPERATING MECHANISM

The type SAF-2 mechanism is a solenoid type
operating on standard direct current control volt-
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FIG. 17. Auxiliary Switch

ages or, when equipped with a rectifier unit, on
alternating current. It is mechanically full automatic
and trip free in all positions. The standard mecha-
nism is supplied with a single shunt trip coil and a
single plunger type cut-off switch. Non-reclosing
breakers are equipped with the seven-pole rotary
iype auxiliary switchboard for trip coil cut-off and
operation of indicating lights. Reclosing breakers
are equipped with an eleven-pole rotary type
auxiliary switch and latch checking switch.

The mechanism can be supplied with a shunt
trip coil or a capacitor shunt trip and three instan-
taneous or inverse time delay transformer trip coils.

Mechanism Operation. Energizing the closing
coil forces the moving core and pushrod upwards
against the pushrod roller (located at the junction
of the breaker lever links and the mechanism links).
This upward push straightens the toggle formed by
the breaker lever links and the mechanism links
which in turn rotates the breaker lever counter
clockwise, as the trigger roller (which is fastened
to the mechanism links) is held stationary by the
trigger. Just before the moving core strikes the top
plate, the mechanism latch is pushed under the
pushrod roller by the main latch spring thus locking
the mechanism in the closed position. The toggle
formed by the breaker lever links and the mecha-
nism links is prevented from going over center by
the pushrod roller pin striking the top of the frame.

G OIL CIRCUIT BREAKER

Energizing the trip coil rotates the tripping lever
counter clockwise to break the tripping toggle and
pull the trigger out of engagement with the toggle
roller. This permits the entire linkage (mechanism
links, breaker lever links, and breaker lever) to
slide horizontally off the main latch, thus permitting
the mechanism to open. As the pushrod roller slides
off the main latch, the retrieving springs pull the
pushrod rcller downwards to reset the mechanism.

The mechanism tripping toggle should bz set
either on toggle or slightly over toggle to prevent
trigger failure when closing on maximum voltage.
Maintenance at regular intervals is necessary to
keep tha breaker in the condition necessary for it
to handle any emergency that may arise in the
system to be protected. The frequency of inspection
periods should be based on experience. Many users
place a card in the pockat on which there are places
for entering the date, the veeder counter reading,
purpose of inspection, nature work done, etc., each
time the breaker is taken out of service or the
mechanism door is opened.

Thoroughly inspect all bolts and nuts, and tighten
if necessary. Inspect all pins, links and bearings for
excessive wear. Check all cotter pins.

ATTACHMENTS

Four Coil Attachment. The four coil attach-
ment is bolted to the mechanism frame, in place
of the single coil shunt trip attachment. In bolting
the attachment in place it is only necessary to
observe that the coil plungers push the tripping
lever upwards sufficiently to trip the mechanism.
A tripping lever with suitable extensions must be
used. The instantaneous overload trip as shown in

—— SWITCH

TRIP LEVER

h“‘_‘—"——‘"—MAGNET FRAME
z" ~—— \./—\/"

FIG. 18. Latch Check Switch

17



ADJUSTMENT AND MAINTENANCE

o SWITCH

_____ MOUNTING
BRACKET

PIN

__OPERATING

O LINK

__MECHANISM
FRAME

‘KSPF!!NG

O

RETAINING
WASHER
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Figure 14 consists of a trip coil and trip details
assembled in a bracket of the four coil trip. The
distance between the moving and stationary cores
can be varied as indicated by the calibration mark-
ings for tripping between 5 and 9 amperes. By
using current transformers of suitable ratio tripping
can be accomplished at any desired primary cur-
rent. In assembly be sure that the wedges are put
in below the coils. Also check to see that the trigger
is released when the moving tripping core is
raised slowly mechanically to within he” of its
total travel. Also check to see that tripping occurs
if moving core is raised mechanically until trip rod
touches the trigger and then 5 ampares applied
suddenly to the coil,

The shunt trip attachment for tripping from a
separate source of power as shown in Figure 13
is essentially a non-adjustable overload trip. The
coil should pick-up and trip the circuit breaker if
60% voltage is applied. If the moving core is raised
to bring the trip rod in contact with the trigger,
tripping should occur if full voltage is applied to
the coil. If tripping is actuated by a relay an aux-
iliary switch is to be used to interrupt the coil
circuit to save the relay contacts.

Time delay overload trip as shown in Figure 15
is similar to the instantaneous trip with a dashpot
added to the moving core to hold it back. The time
delay can be changed by rotating the partial disc
on the lower end of the trip rod so as to change tha
number of holes uncovered. A loose washer pro-
vides for quick resetting. Current calibration is
obtained by screwing the pot into or out of the
dashpot cover.

The viscosity of the oil affects the time delay.
The temperature of the oil affects this viscosity.
The time delay also varies inversely with the size
of the overload. Hence, this device cannot be used
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to obtain a definite time delay. Overloads persisting
for a short time such as occur when starting a motor
will not trip the breaker. If the overload persists
tripping will take place.

Operation Counter. The operation counter
mounts on the rotary auxiliary switch bracket.
Operating arm is set so that only one number is
recorded for each operation of the mechanism.
This setting should be checked for both manual
and electrical operation.

|
FIG. 21. A.C. Control Panel and Rectox
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ADJUSTMENT AND MAINTENANCE

Rotary Auxiliary Switch. A seven-pole rotary
auxiliary switch (11-pole on reclosing equipments)
mounts on the upper left side of the solenoid. The
slotted arm on the switch engages a lug on the
mechanism lever to turn'_the rotor approximately 80°.
The first and third contact segments are connected
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in series and are wider than the rest so they will
make contact and complete the trip coil circuit just
as the circuit breaker contacts touch. The rotor
segments are arranged alternately with the odd
numbered ones making contact when the breaker
contacts close and the even numbered ones making
contact when the breaker contacts open. The seg-
ments can be changed from one position to the other
by disassembling the rotor. Check the contacts
from time to time to see that the flexible finger follows
in and makes good contact with the rotor segment.
Burns from arcing should be smoothed. Contacts
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ADJUSTMENT AND MAINTENANCE

should be replaced if burns have progressed to a
point when stubbing is imminent.

Cut-off Switch. The cut-off switch mounts on
the front of the mechanism. The switch is a normally
closed switch but is held in the open position by the
pin in the slot in the operating link. The operating
link is pressed against the switch by the spring.
As the breaker closes the pin travels upward in the
slot of the operating link and at the upper end of
the stroke pulls the link back away from the switch
permitting the switch to close. During a trip free

operation the pin travels horizontally to the right
pulling the operating link still farther away from
the switch and finally travels downward in the slot
holding the link away from the switch until the
mechanism retrieves for subsequent operation.

Latch Checking Switch. The latch checking
switch mounts just above the trip bar in front of
the mechanism. The contacts open when the trip
bar rises to trip the breaker and remains open until
the trigger is reset ready for another closing opera-
tion. Check switch contacts from time to time to see
that they are clean and are not burned.

BUSHING TRANSFORMER CONNECTIONS ON OiL CIRCUIT BREAKERS

TERMINAL

DESIGNATION N\

ON TRANSF *‘.IY\U T ~ —0 [ f upﬁw
X1 x2 X3 x4 S 6 Xa X3 x2 xi
[ | I ol
SXI 5X2 5x3  5x4 6x3  6X3 6X2 6X!

LEAD 7

oesmnmow% 3 A
ON TERMINAL

sL

® Xl X2 X3 x4 X4 X3 X2 X
|
3IXE 3x2 33 3x4 4x4  4x3 4x2 axi
-\ ! 3 A Vaval
*%_ —0 o f—H— %
Xt X2 X3 x4 X4 X3 x2 xI

10| [
MECH_AND
X1 1X2 1x3 1X4 RELAY CAB. 2%4 2X3 2x2 2x1 ‘\s P
OPERATING MECHANISM QINSTANTANEOUS DIRECTION”] -
— o — OF SECONDARY CURRENT &,
) ) HOUSING (F.v) o x2
! i X1 X2~ ——— T BREAKER CONTACTS «3
| X2} X2 Xig s
' 33 4 M exs
! |x3 4 s 600/5 TRANSFORMER
{ O™ S ; -
i 3X2 {4 M axz2 40| 60 | 20
' X5 M M DEVELOPMENT OF WINDING, X4 X3 Xz x
: GIVING NUMBER OF TURNS
H x4 |4 M4 4X4
BETWEEN TRANSFORMER 1200/5 TRANSFORMER
! 54+ 16X TAPS WHEN INTERMEDIATE /5
! 5X2 M ex2 TAPS ARE USED, THE TAP  — -
[z TR ATy 20
- X4 3 X2 Xt
5X4 6x4 AS Xt °
. . N 00075 TRANSFORMER
THIS TERMINAL BLOCK THIS TERMINAL BLOCK 200075 SFORMER
USED WHEM TRANSF. USED WHEN TRANSF. e
ARE ASSEMBLED ON ARE ASSEMBLED ON | wo}] eo | 2an
BUSHINGS | 3-5. BUSHINGS 2-4-6. X3 X3 ox2 x

INSYANTANEQUS ODIRECTION
OF PRIMARY CURRENT

HI ON THIS END OF
INSTANTANEQUS o
‘ DIRECTION OF f TRANSFORMER S

PRIMARY POLARITY
MAR,

6.\)/ CORE F1_u>(\‘\/e 7
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