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PART ONE

1.B. 33-226-2A
F-124A OIL CIRCUIT BREAKERS

DESCRIPTION AND INSTALLATION

FIG. 1. Type F-124A Solenoid Operated Circuit Breaker.

GENERAL DESCRIPTION

The type F-124A oil circuit breaker is a low inter-
rupting capacity breaker including internal mecha-
nism, condenser bushings, heavy butt type con-
tacts, “'De-ion Interrupters”’ and silver to silver
main contacts. The breaker will give excsllent
service with a reasonable amount of care. The
instructions which follow should be used as a
guide in installing and in maintaining these circuit
breakers.

SHIPMENT

These breakers will be shipped in one of the
following ways:

1. Breaker and solenoid mechanism assembled
as a complete unit.

2. Breaker and solenoid mechanism each crated
separately.

3. Breaker and manual mechanism each crated
separately.

UNPACKING

Care should be used in unpacking the circuit
breaker, so that it is not damaged. A few minutes
inspection will usually show the best way to open
the crates.

A careful inspection should be made to insure
that no parts have been broken or damaged during
shipment. In case of damage a claim should be
made to the transportation company and the nearest
representative of the Westinghouse Electric Corpo-
ration notified promptly. The shipping papers and
this instruction book should be kept available dur-
ing the installation and then filed where it can be
referred to when maintenance work is being done.

INSTALLATION

Attach the breaker unit to the supporting struc-
ture, wall or frame, making sure that the base is
level. Use the outline drawing for correct dimen-
sions for mounting.

Remove the tanks and examine the inside for
evidence of moisture and foreign matter. Flush
with insulating oil.

Place the coverplate on the front of the switch-
board on manually operated breakers, mounting
it vertically and fastening it securely in place.
Before putting the coverplate on the panel make a
record of the identification number on the coils so
that they can be referred to by number later, with-
out the necessity of removing the coverplate from
the panel.

Place the solencid on the front of the breaker
unit according to the drawing if it has been shipped
separate.

Remove the steel rod which holds the breaker
units in the close position and allow the breaker to
open slowly. Connect the breaker unit to the oper-
ating mechanism. Adjust the length of the connect-
ing rod so that with the coverplate or solenoid in
the closed and latched position the clearance at
the toggle stop is within the Ys” (plus or minus Y52”)
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DESCRIPTION AND INSTALLATION

1.B. 33-226-2A

as shown in Figure 6. Examine the contacts and see
that they are clean and in alignment. See the sec-
tion on “‘Adjustments’’.

Operate the breaker by hand several times,
watching each contact and the operating mecha-
nism to be sure that all parts move smoothly and
freely with no evidence of binding.

Make main circuit connections to the breaker
studs. Make sure all connections are clean and free
from oxide. Be sure all clamp bolts and nuts are
drawn up tight. Tape the connections in line with
standard practice for the voltage of the circuit
involved.

With the tanks removed, fill with Wemco "'C"
oil as directed on the breaker nameplate. Bolt the
tank in place, being sure that it is drawn up evenly
all around and that the bolts are tight.

Connect the solenoid to the control through the
control relays, which are included, according to
the diagram. Where the closing power is a-c the
rectifier panel properly connected converts this
to d-c for the closing coil. Connect the breaker

F-124A OIL CIRCUIT BREAKERS

The National Electric Code requires grounding
cable to have at least one fifth of the main circuit
capacity and that it must never be smaller than No.
8 or never need be larger than No. O.

BREAKER UNIT CONSTRUCTION

The base supports the insulators that carry the
contacts on their lower ends, provides fulcrums for
the levers that move the contacts, and supports the
tank which contains the oil surrounding the con-
tacts. A toggle linkage forces the main lever into
the closed position when it reaches an almost
straight relation. The main lever carries the cross
bar into which the lift rods screw and which sup-
port the moving contacts on their lower ends.

As the breaker opens the main contacts clear
first then the arcing contacts part drawing an arc
inside the interrupter. The current induces a mag-
netic field between the steel side plates within the
wings of the interrupter, which control and move
the arc away from the centerline of the breaker.
The deionizing action of the interrupter insures an

frame through one of the mounting bolts to ground.  early and easy interruption of the circuit. These
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DESCRIPTION AND INSTALLATION.

devices need little attention other than occasional
inspection. Any deposit which appears on the sur-
face of the inner fibre plates should be scraped off.
They must be kept properly lined up so that the
moving contacts move freely and do not rub suffi-
ciently to cause deflection. The fibre insulation
will be burned by the action of the arcing and
interrupter should be replaced if fibre is burned
approximately one half way through.

CONTACTS

The contact arrangement is shown in Figure 7.
The main and arcing contacts are both of the butt
type with the arcing contacts engaging when the
main contacts are still separated 4”. As the
contact -movement continues the arcing contacts
remain stationary, the main contacts continuing to
rise until they engage then they stand still while
the lift rod .continues to rise until the indicated 4”
space appears between the shoulders on the lift
rods and the moving contacts. The flexibility is
provided by the compressing of the moving arcing
contact springs and the moving main contact
springs. To change the space between the shoulders
on the lift rod end and the top of the main moving

contact it is necessary to first remove the arcing
contacts and then to loosen the clamp on the lift
rod end and screw the moving contact up or down
on the lift rod as necessary. It is important that this
Ya” dimension be maintained as this determines
the contact pressure on the main contacts. The
moving and stationary main contacts consist of
silver inlays which should require very little atten-
tion. The rounded surfaces engage with a line to
line contact. The silver will flow slightly in opera-
tion so a more intimate mating is obtained ulti-
mately. No attempt need be made to obtain surface
contact as the comparatively soft silver material
will flow sufficiently during the first few operations
to insure adequate contact. The cross bar moves
up and down on a pair of guide rods which insure
that the contacts register properly when the breaker
reaches the closed position. The cross-bar must
slide freely on the guide rod the lower end of which
is headed to function as a dash pot in cushioning
the stopping of the breaker mechanism at the end
of the opening operation.

The toggle mechanism is designed for reversible
operation in that the direction of the movement of
the operating rod can be changed by a change in
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DESCRIPTION AND INSTALLATION

1.B. 33-226-2A

the position of the toggle lever and lever links. The
three assemblies are shown in Figure 6.

The breakers are assembled for "“up-push’
operation as standard. For remote manual operation
the toggle is to be reversed for down pull operation.
The horizontal push assembly is used when the
breaker is operated electrically by the solenoid
mounted directly in front of the breaker unit.

For remote control the length of the pull rods
are to be adjusted so that the travel of the bell
cranks is approximately equal on each side of the
center line.

TERMINAL BUSHINGS

The surface of the terminal bushings should be
smooth and well varnished. If the surface has been

F-124A OIL CIRCUIT BREAKERS

marred it should be sanded and revarnished with
three coats of good quality clear air drying spar
varnish with each coat being allowed to dry at
least 24 hours.

SOLENOID

When this circuit breaker is solenoid operated
the type SAF2 solenoid, as covered in detail in In-
struction Book 33-216-2, is used.

COVER PLATES

There are three cover plates used with these
breakers: first, a single handle cover plate with
space for two tripping coils; second, a single handle
cover plate with space for three tripping coils; and
third, a double handle cover plate with space for
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DESCRIPTION AND INSTALLATION
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two tripping coils. The tripping coils may be for
shunt tripping from a separate source of power,
for shunt tripping from a capacitor tripping device,
for instantaneous overload tripping, or for delayed
overload tripping. All of the cover plates can be
equipped with automatic retrieve or manually re-
trieve under voltage release for instantaneous trip
or time delay trip, with bell alarm contact switch,
and with auxiliary switches for interlocking and
remote indication. The general construction of the
coverplates is shown in Figures 8 and 9. The cover
plate consists of a casting which is bolted to the
switchboard. It provides a fulcrum in which the
handle lever moves from the open position to
the close position where it is held by the cover
plate trigger. The handle lever carries a trigger
which engages the tripping lever swinging on the
same fulcrum and to the rear end of which the cir-

8

cuit breaker is attached. The trip coils in the coil
box operate to disengage the handle lever trigger
permitting the trip lever to return to the open posi-
tion regardless of whether the handle is held down
by hand or by the cover plate trigger. On the
standard single handle cover plate the release of
this trigger will take place at any point in the clos-
ing stroke that the tripping coil may be energized.
On the double handle cover plate this trip occurs
only when the handle is in the fully closed position.
Pushing the handle button releases the cover plate
trigger permitting the hand lever to be raised so as
to reengage the tripping lever ready for another
closing operation.

ATTACHMENTS AND ACCESSORIES

The shunt trip attachment shown in Figure 10
is used where the circuit breaker is to be tripped
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DESCRIPTION AND INSTALLATION

from a separate scurce of power. The air gap be-
tween the moving and stationary cores is set and
the coils are changed for operation at different
voltages on the control circuit. The shunt trip
attachment should be checked to see that it picks
up its core at approximately 60% of line voltage
and disengages the trigger and also that raising
the moving core slowly by hand the trigger is dis-
engaged when there is approximately ie” gap
between the cores for over travel.

The instantaneous overload attachment is shown
in Figure 10. It is the same as the shunt trip attach-
ment except provision is made for changing the air
gap between the cores to adjust the tripping point for
the different currents in the coil as indicated on the
figures stamped on the stirrup. The current trans-
former ratio must be known to set the calibration
for tripping at a particular line current.

When it is desired to delay the tripping of the
breaker due to overloads a dashpot is attached to
the tripping magnet. This device is covered in
detail in Instruction Card 539.

When it is desired to trip the breaker because
the voltage in some circuit to be protected falls
below a specified minimum value an undervoltage
release attachment as covered in detail in Instruc-
tion Card 592 is mounted just back of the panel
under the trip lever. For instantaneous tripping a
transformer and rectox unit as described in Instruc-
tion Sheet 3697 is used. For tripping after a time
interval has passed a transformer, rectox, and

capacitor unit as described in Instruction Sheet
2635 is added.

Where there is no dependable separate source
available for tripping a transformer, rectox, capac-
itor unit as described in Instruction Card 2634
is used.

The bell alarm switch shown in Figure 11 is
mounted in the bottom of the opening on the cover
plate under the handle. This switch makes contact
only when the trip lever is up and the handle lever
is down as would be the condition if automatic
tripping has occured. The contact is interrupted
by raising the handle lever to the open position.
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F-124A OIL CIRCUIT BREAKERS

TRIP ROD
a p—

|
COVER PLATE _\77_/
{]
G

TRIP COIL

STATIONARY CORE

WASHER

MOVING CORE

0%
_.'____..
COIL CLAMP 1y _ X1

\

MOVING CORE GUIDE

CALIBRATION STIRRUP —— ™

@)

~
=
(=2
Il

[=]

Handle Trip
Lever Lever
Plunger Plunger

D-C CLOSE—D-C TRIP

FIG. 11. Bell Alarm Switch. FIG. 12. Wiring Diagram.

I



DESCRIPTION AND INSTALLATION

| |
Lot o
TT #cto
[
|
o é 6
CAPACITOR TRIP DEVICE
AUTO  YRES | |cap
TRANS. r | L,
»~ h
IND.
LAMP |
T
st ||
¢ | b =
] 7
. . i
l_._”__.J
52 X

A-C CLOSE—CAPACITOR TRIP

FIG. 13. Wiring Diagram:.

\

”

1
1
1
’
4
/
/
/
7
4
/
/
/
/
4
i
4
4

12



PART TWO

1.B. 33-226-2A
F-124A OIL CIRCVUIT BREAKERS

MAINTENANCE

Points to be observed in maintenance—

1. Before making any adjustment to an oil circuit
breaker, make sure that all lines leading to it are
electrically dead.

2. Be sure the breaker frame is grounded.

3. Do not operate the breaker excessively with
the electric operating mechanism when the oil tank
is removed.

4. Examine all contacts frequently, especially
after severe short circuits. See that contacts are
aligned properly. Replace those burned to a depth
of approximately Yie"’.

5. After making adjustments, operate the breaker
slowly by hand to make sure that it operates smooth-
ly and correctly.

6. Inspect the oil regularly and after severe
short circuits. If it shows signs of moisture, carbon-
ization or dirt, filter and retest it before replacing
it in service. See that the oil level in the tanks is
maintained at the proper height.

7. Remove all oil and thoroughly clean the tanks,
tank liners, lift rods, terminal bushings, etc., at
least once a year.

8. Thoroughly inspect all bolts and nuts—and
tighten if necessary. Inspect all pins, links and
bearings for excessive wear. Check all cotter pins.
Do not use thin lock washers on moving contact
parts.

9. Arrange for regular inspection to see that the
apparatus is in adjustment; the oil is of good
quality; and that the complete breaker functions as
required.

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 tanks.

Only the highest grade, such as Wemco “C",
or other approved oil should be used in the breaker.
The oil should be new or at least thoroughly re-
conditioned by means of a filter press or centrifuge.
In any case, before using, it should be given a di-
electric test which should show a minimum of
22,000 volts (preferably 25,000 to 30,000) meas-
ured between 1 inch diameter discs spaced .1 inch
apart. Oil should be replaced if found to test below
17,000 volts at the time of any inspection or main-
tenance.

Before filling, the tanks should be thoroughly
cleaned and flushed out with insulating oil. The
same treatment should be given the inside of the
top of the breaker and the operating linkage and
contact system. In doing this use washed rags which
leave no lint.

The same care should be used during inspection
or maintenance work on the breaker. If the oil is to
be reconditioned following operation of the breaker
under short circuit, the tank, and entire inside of the
breaker should be cleaned before oil is replaced in
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 oper-
ation 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.

CORRESPONDENCE

Always give the complete nameplate reading in
any correspondence regarding the apparatus. This
makes it possible to refer to the files at the factory
which list the assembly drawings and gives the
identity of each part used in the assembly.

RENEWAL PARTS

When ordering renewal parts always specify
the name of the part as given in this instruction book
and give the type of the breaker and the Serial—
S.0.—Style Number from the nameplate.
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MAINTENANCE

To avoid delays and misunderstandings:

1. Send all correspondence to the nearest West-

inghouse Electric Corporation Sales Office.

2. State method of shipment desired. In absence
of instructions parts will be shipped in the most

economical manner.

3. Small orders should be combined as minimum

billing is $5.00.
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FIG. 14b. Coverplate Name Plate
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LONG BEACH, CALIF., 2129 Pacific Ave.

LOS ANGELES 17, CALIF,, 600 St. Paul Ave.
LOUISVILLE 2, KY., 332 West Broadway

MADISON 3, WIS, 1022 E. Washington Ave.
MEDFORD, ORE., 1233 Court St., P.O. Box 1308
MEMPHIS 3, TENN., 825 Exchange Bldg., 130 Madison Ave.
MIAMI 32, FLA., 730 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. S.

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

NEW HAVEN 8, CONN., 42 Church St., P.O. Box 1817
NEW ORLEANS 12, LA, 1226 Whitney Bldg., 228 St. Charles St.
NEW YORK 5, N. Y., 40 Wall St.

NIAGARA FALLS, N. Y., 253 Second St.

NORFOLK 10, VA., 915 W. 2lst St.

OKLAHOMA CITY 2, OKLA., 120 N. Robinson St.
OLEAN, N. Y., Exchange Nat'l Bank Bldg., 201 N. Union St.
OMAHA 2, NEBR., 117 North Thirteenth St.

PEORIA 3, ILL., 2800 N. Adams St.

PHILADELPHIA 4, PA., 3001 Walnut St.

PHOENIX, ARIZ., 1102 N. 2lst Ave., P.O. Box 6144
PITTSBURGH 30, PA., 308 4th Ave., P.O. Box 1017
PORTLAND 4, ORE., 309 S. W. Sixth Ave.
PROVIDENCE 3, R. L., 51 Empire St.

RALEIGH, N. C., Warren Bldg., 306 5. Dawson St., P.O. Box 2146
READING, PA., 524 Court St.

RICHMOND 19, VA., Travelers Bldg., 1110 East Main St.
RIVERSIDE, CALIF., 3830 Eighth St.

ROANOKE 4, VA., 303 Ist St., S.W.

ROCHESTER 11, 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. Jefferson St.

ST. LOUIS 1, MO., 411 North Seventh St.

SALT LAKE CITY 1, UTAH, 235 W. South Temple St.
SAN ANTONIO 5, TEXAS, 115 W. Travis St.

SAN DIEGO 1, CALIF., 525 “E" St.

SAN FRANCISCO 8, CALIF., 410 Bush 5t.
SAVANNAH, GA., 204 Realty Bldg., P.O. Box 2008
SEATTLE 4, WASH., 3451 East Marginal Way
SHREVEPORT, LA., P.O. Box 541

SIOUX CITY 7, IOWA, 1005 Dace St.

SOUTH BEND 4, IND., 216 East Wayne St.

SPOKANE 1, WASH., North 1023 Monroe St.
SPRINGFIELD, ILL., 607 E. Adams St., P.O. Box 37
SPRINGFIELD 3, MASS., 26 Vernon St.

SUNNYVALE, CALIF., Hendy Avenue

SYRACUSE 4, N. Y., 700 W. Genesee 5t.

TACOMA 2, WASH., 1930 Pacific Ave.

TAMPA, FLA., 608 Ta:.npa St.

TOLEDO 4, OHIO, 245 Summit St.

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

TUCSON, ARIZ., 2020 E. 13th Street

TULSA 3, OKLA., 703 Enterprise Bldg.

UTICA 2, N. Y., 255-257 N. Genesee St.

WALLA WALLA, WASH,, Denny Bldg., P.O. Box 182
WASHINGTON 6, D. C., 1625 "K' St.,, N'W.
WATERLOO, IOWA, 300 West 3rd St.
WATERTOWN, N. Y., 245 State St.

" WHEELING, W. VA., 12th and Main St. (Nat'l Bank of W. Va.)

WICHITA, KANS,, 213 So. Main St.

WILKES-BARRE, PA., 267 N. Pennsylvania Ave.
WILLIAMSPORT, PA., 221 Williamsport Bldg., 460 Market St.
WINSTON-SALEM, N. C., P.O. Box 5463, Ardmore Station
WORCESTER 8, MASS., 507 Main St.

YORK, PA., 11 W. Market St.

YOUNGSTOWN 3, OHIO, 25 E. Boardman St.

MANUFACTURING AND
REPAIR DEPT. OFFICES

ATLANTA 2, GA., 1250 Chattahoochee Ave., N.W.
ATLANTA 2, GA., 1103 Glidden St., N.-W.

AUGUSTA, MAINE, 9 Bowman St., P.O. Box 667
BALTIMORE 24, MD., 4015 Foster Ave.

BATON ROUGE 2, LA., 585 Choctaw Drive, P.O. Box 1150
BIRMINGHAM 5, ALA., 3401 Third Ave., S.

BOSTON 27, MASS., 235 Old Colony Ave. (So. Boston)
BRIDGEPORT 8, CONN., 540 Grant St.

BROOKLYN 6, N. Y., 1 Harrison Place (Windsor M & R Corp.)
BUFFALO 10, N. Y., 1132 Seneca St.

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

CHICAGO 54, ILL., 3900 W. 4lst St., P.O. Box 3576
CINCINNATI 37, OHIO, 1050 Laidlaw Ave.

CLEVELAND 2, OHIO, 5901 Breakwater Ave., Station A
DENVER 19, COLO., 200 Rio Grande Blvd.

DETROIT 32, MICH., 5757 Trumbull Ave., P.O. Box 502
DULUTH 8, MINN., 9320 Grand Ave.

EMERYVILLE 8, CALIF., 5840 Landregan St.

FAIRMONT, W. VA., 10th and Beltline Sts., P.O. Box 1147
FORT WORTH 7, TEXAS, 100 Rupert St.

HILLSIDE 5, N. I., 1441 Chestnut Ave.

HOUSTON 20, TEXAS, 5730 Clinton Dr.

HUNTINGTON 1, W. VA., 1029 Seventh Ave., P.O. Box 1150
INDIANAPOLIS 25, IND., 551 West Merrill St.
JOHNSTOWN, PA., 107 Station St.

KANSAS CITY 6E, MO., 1300 Oak St.

1OS ANGELES, CALIF.,, 3383 E. Gage Ave., P.O. Box 629, Huntington Park

MILWAUKEE 9, WIS., 1500 W. Cornell St.
MINNEAPOLIS 13, MINN., 2303 Kennedy St., N. E.
PHILADELPHIA 4, PA., 3001 Walnut St.
PHILADELPHIA 34, PA., Erie Ave. & "D" 5t.
PITTSBURGH 8, PA., 543 N. Lang Ave.

PORTLAND 12, ORE., 626 North Tillamook St.
PROVIDENCE 9, R. 1., 127 Hartford Ave.

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

SALT LAKE CITY 1, UTAH, 235 W. South Temple St.
SEATTLE 4, WASH., 3451 East Marginal Way
SPRINGFIELD 1, MASS., 395 Liberty St., P.O. Box 641
SUNNYVALE, CALIF. (Sunnyvale Plant), P.O. Box 37

SYRACUSE 6, N. Y., 4028 New Court Rd., P.O. Box 117, Eastwood Station

UTICA 1, N. Y., 113 N. Genesee St., P.O. Box 270
WILKES-BARRE, PA., 267 N. Pennsylvania Ave.

DISTRICT ENGINEERING AND
SERVICE DEPT. OFFICES

AKRON 8, OHIO, 106 S. Main St.

ATLANTA 2, GA., P.O. Box 4808

BALTIMORE 2, MD., 501 St. Paul P1.

BALTIMORE 3, MD., 2519 Wilkens Ave. (X-Ray Div.)
BEAUMONT, TEXAS, 1014 American National Bank Bldg.
BIRMINGHAM 3, ALA., 1407 Comer Bldg.

BOSTON 10, MASS,, 10 High 5t.

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

BUTTE, MONT., 1 East Broadway

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

CHICAGO, ILL., Merchandise Mart Plaza, P.O. Box 3426
CINCINNATI 2, OHIO, 207 West Third St.

CLEVELAND 13, OHIO, 1370 Ontario St.

COLUMBUS 15, OHIO, 262 N. 4th St.

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

DENVER, COLO., 910 Fifteenth St.

DES MOINES 17, IOWA, 2515 Dean Ave.

DETROIT 32, MICH., 5757 Trumbull Ave., P.O. Box 502
DULUTH 2, MINN., 408 Bradley Bldg., 10 East Superior St.
EL PASO, TEXAS, 611 Electric Bldg., 215 N. Stanton St.
FRESNO 1, CALIF., 2608 California Ave.

GRAND RAPIDS 2, MICH., 148 Monroe Ave., N. w.
HARTFORD 3, CONN., 119 Ann St.

HOUSTON 2, TEXAS, 507 Dallas Ave.

HUNTINGTON 1, W. VA,, 1029 Seventh Ave., P.O. Box 1150
INDIANAPOLIS 2, IND., 1560 Stadium Drive

JACKSON, MICH., 120 W. Michigan Ave.
JACKSONVILLE 6, FLA., 1520 Prudential Bldg., 841 Miami Road
KANSAS CITY 6, MO,, 101 W. Eleventh St.

LOS ANGELES 17, CALIF., 600 St. Paul Ave.

LOUISVILLE 2, KY., 332 West Broadway
MEMPHIS 3, TENN., 825 Exchange Bldg., 130 Madison Ave.
MILWAUKEE 2, WIS., 538 N. Broadway
MINNEAPOLIS 13, MINN., 2303 Kennedy St., N. E.
NEWARK 2, N. ]., 1180 Raymond Blvd.

NEW ORLEANS 12, LA., 1226 Whitney Bldg., 288 St. Charles St.
NEW YORK 5, N. Y., 40 Wall St.

NORFOILK 10, VA., 915 W. 21st St.

OMAHA 2, NEBR., 117 N. 13th St.

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. 6th Ave.
RICHMOND 19, VA., 1110 East Main St.

ROANOKE 4, VA., 303 Ist St., S. W.

ROCKFORD, ILL., 323 S. Main St.

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

SALT LAKE CITY 1, UTAH, 235 W. South Temple St.
SAN DIEGO 1, CALIF., 525 “E"’ St.

SAN FRANCISCO 8, CALIF., 410 Bush St.
SEATTLE 4, WASH., 3451 East Marginal Way
SIOUX CITY 7, IOWA, 1005 Dace St.

SPOKANE 1, WASH., N. 1023 Monroe St.
SPRINGFIELD 3, MASS., 26 Vernon St.

SYRACUSE 4, N. Y., 700 W. Genesee St.

TOLEDO 4, OHIO, 245 Summit St.

TULSA 3, OKLA., 704 Enterprise Bldg.

UTICA 2, N. Y., 255-257 Genesee St.
WASHINGTON 6, D. C., 1625 VK" Street, N.W.
WILKES-BARRE, PA., 267 N. Pennsylvania Ave.
YOUNGSTOWN 3, OHIO, 25 E. Boardman St.
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Westinghouse
Type F-124-A Oil Circuit-Breakers

600 Amperes, 7200 Volts
1200 Amperes, 4160 Volts

INSTRUCTION BOOK

Fig. 1—Type F-124-A, 600 or 1200- AMPERE SOLENOID-OPERATED BREAKER.

Westinghouse Electric Corporation
East Pittsburgh Plant East Pittsburgh, Pa.
I.B. 33-226-2

Printed in U.S.A. (Rep. $-52)
Supersedes 1.B. 5767-D
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V%stinghouse

Type F-124-A Oil Circuit-Breakers

600 Amperes, 7200 Volts—1200 Amperes, 4160 Volts

3-Pole

Manually or Electrically Operated

General Description

The Type F-124-A Oil Circuit-Breaker
is a low interrupting capacity breaker
embodying the desirable features of
targer breakers, including internal mech-
anism, condenser bushings, heavy butt
type contacts, ‘‘De-ion Interruptors”
and silver-to-silver main contacts.

This breaker has a large factor of
safety in interrupting capacity, having
been thoroughly tested in the testing
laboratories at East Pittsburgh. The
“De-ion Interruptor”’ assures speedy
and positive operation with minimum
disturbance.

The contacts are of large cross section,
to withstand long service without re-
newal. The silver-to-silver contact
eliminates the formation of high resist-
ance contact due to copper oxide.

The breaker will give excellent service
with a reasonable amount of care. The
instructions which follow should be used
as a guide in servicing this breaker.

Shipment

The breaker may be shipped as fol-

lows:

1. Breaker and solenoid mechanism
assembled as a complete switching
unit with the breaker blocked in
the closed position.

2. Breaker and solenoid mechanism
crated separately and marked for
easy identification.

3. Breaker and manual mechanism
crated separately and marked for
easy identification.

Unpacking

Care should be used in unpacking the
circuit-breaker, so that small parts are
not damaged. Extra precautions should
be taken to make certain the bushings
are not damaged.

A careful inspection should be made
to insure that no parts have been broken
or damaged during shipment. In case
of damage the proper claims should be
made to the transportation company.

Installation

1. Attach the breaker to the support-
ing structure, first making sure
that the structure is level. Use
the outline drawing for the cor-
rect dimensions in mounting these
circuit-breakers.

2. Remove the tank and examine the
inside for evidence of moisture and
foreign matter. Flush with insu-
lating oil.

3. Connect the breaker to the operat-
ing mechanism. Remove the steel
rod which holds the breaker in the
closed position and allow the
breaker to open slowly.

4. Examine the contacts and note
that they are clean and in align-
ment. For adjustment see section
covering ‘‘Adjustment.”

5. Operate the circuit-breaker by
hand several times, watching each
pole and the operating mechanism
to be sure all parts move smoothly
and freely.

6. Adjust the connections between
the breaker and operating mech-
anism so that full contact is ob-
tained and the breaker rests on
the bumpers when in the open
position.

7. Install connections to the breaker
studs.

8. Insulate the connections with
varnished cambric and non-elastic
cotton tape in accordance with
Westinghouse Standards for the
various operating potentials, See
Fig. 2.

9. With the tank removed, fill with
Wemco ‘“‘Coil as directed on the
breaker name plate.

10. Bolt the tank in place, being sure
that it is drawn up evenly all
around.

11. Connect the breaker frame,
through one of the mounting
bolts, to ground. The National
Electric Code requires grounding

(GITITTI ]

Layers of half-lapped varnished
cambric tape- (See table)

AL

Finishing Layer
Half-lapped cotton tape
Cord or sew ends of taping for per-
manent Fastening. Tape with Friction
tape for temporary fastening

Half-Japped varnished cambric tape

TN
Last Layer-CottonTape
Half-lapped and sewed
CABLE CONNECTION FI6.8

Micarta Covered Bus
Ao \44

R
B
Half-lapped varnished cambric tape

BUS SPLICEFIG.C

s
o]

The following instructions should be
followed in taping all main connections
on circuit-breakers, trucks and switch-
houses. In order to obtain maximum
safety of the equipment do not fail to
complete taping before putting into
service.

LAYERS OF
VARNISHED “AT
SERVICE CAMBRIC CREEPAGE
VOLTAGE TAPE INCHES
750 3 1
2500 4 1
4000 5 1
4500 6 1lg
6600 7 115
7500 8 114
13200 12 114 to 2
15000 13 114 to 2

Wrap with half-lapped layers of *".010 varnished
cambric tape (Westinghouse No. 1225 Tan
Treated Cloth) applying as many layers as given
in the above table. Apply a coat of No. 9 insu-
lating varnish (Westinghouse No. 311) between
layers. Tape over the cambric with one layer of
#.007 cotton tape and wrap the ends with cord
to keep them in place. Finish with two coats of
M-1736 black insulating varnish (Westinghouse
No. 414).

F16. 2—INSTRUCTIONS FOR TAPING CONNECTIONS



Westinghouse Type F-124-A Oil Circuit-Breakers

3-5/16" Travel

1/32"

Shaft

Shaft
Bushing

Operating
Rod End

Stationary

Assenbly No. 2

Up Push Operation Stationary

Stationary

Assembly No. 3
Horizontal Push Operation

Toggle Lever

Toggle Lever
Assembly No. 1 Links
Down Pull Operation

Main Stationary Contact —

et M
Moving Arcing Contact

Main Moving Contact Spring
Moving Arcing Contact Spring

Moving Arcing Contact Bracket

Moving Contact Complete

Main Moving Contact

=

Condenser Bushing ——™

Main Lever

il

Top
= Casting
= I— I. Ly
1l
0il Level . 1 Cross Bar
: _)S_ [
Lift Rod - \
0il Tank T ! l_‘ F__——AHQ_—/—Guide Rod

Tank Liner

Contact Complete

™~

Lift Rod
End

Arc Shield

F16. 3—BREAKER POLE UNIT—SIDE VIEW—CROSS SECTION

cable to have one-fifth of the main
circuit capacity except that it
must never be smaller than No. 8
and need not be larger than No.
0, B. & S. gauge.

Adjustments

Breaker Mechanisms—The toggle
mechanism is designed for reversible op-
eration,so that the direction of operation
can be changed by a simple change in the
position of the toggle lever and toggle
lever links. Three assemblies are shown
in Fig. 3. To change from one direction
of operation to the other the toggle lever
and links are assembled as shown, The
clearance between the operating links
and the stop pin should be approximately
+-inch in either case, when the contacts
are in full contact,

The breakers are assembled for “‘up
push” operation as standard (assem. 2).
See Fig. 3. For remote manual opera-
tion reverse the toggle for ‘“down pull”
operation (assem. 1). Check the }4-inch
contact dimension described under ““Con-
tacts”, and adjust if necessary.

Two guide rods, Figs. 3 and 4, are
used to align the moving contacts and
guide the contacts for straight line mo-
tion. The cross bar must move up and
down freely on these rods. The lower
end of the guide rods and the lower sur-
face of the moving cross bar cooperate
to form hydraulic bumpers. No ad-
justment is necessary, other than to be
sure the moving contacts open to the
full position. Do not operafe the breaker
excessively without oil.

4

Contacts—The contact arrangement is
shown in Fig. 3. The main and arcing
contacts are both of the butt type, the
14-inch lead of the arcing contacts being
maintained by the thickness of copper on
the arcing tips, while the contact pres-
sure on the main contacts is obtained by
a compression spring. With the breaker
closed the main contact should be 4-
inch below the shoulder on the lift rod
end. If necessary to adjust, the moving
arcing contacts should be removed, the
lift rod end loosened and the contact
assembly screwed up or down as nec-
essary.

Itisimportant that the ¥4{-inch dimen-
sion is maintained as this determines the
contact pressure on the main contacts.

The main contacts make silver-to-



Westinghouse Type F-124-A Oil Circuit-Breakers

silver contact and it is therefore un-
necessary to use an abrasive to keep
them clean. The oxide of silver does
not increase the contact drop, conse-
quently the temperature of the contacts
will not progressively increase as is the
case with plain copper contacts. In
fitting new contacts it is unnecessary
that perfect line contact be obtained.
With the comparatively soft material
(silver) good contact is obtained after
a few operations, as the silver flows
slightly under pressure.

If the silver contacts on the moving
contacts are replaced, use solderofatleast
300° C. melting point. Use only “pure
silver”, coin silver is wunsatisfactory.

“De-ion Interruptors”—The ‘‘De-ion
Interruptors’ control the arc and quickly
extinguish it by de-ionization. These de-
vices need little attention other than an
occasional inspection. They must be
kept securely tightened and properly
aligned so that the moving contacts
move freely and do not rub causing ex-
cessive friction. The fibre insulation is
affected very little by the arc action but
should be inspected occasionally and re-
placed if excessive deterioration is found.

Terminal Bushings—The surface of
the bushing insulation should be smooth
and well varnished. If the varnished sur-
face is damaged it should be smoothed
with fine sandpaper and re-varnished
with three coats of good quality, clear,
air-drying spar varnish. Each coat
should be allowed to dry for 24 hours.

Coverplates

The general construction of the cover-
plates is shown in Figs. 5 and 6. The
handle and tripping levers are a part of
the coverplate. The operating levers
travel through an angle of approxi-
mately 71 degrees.

The operating handle consists of an
outside handle lever carrying the trigger
which engages with the inside tripping
lever to which the breaker unit is fasten-
ed. The handle lever is held in the
closed position by a latch located on the
coverplate. When the moving core is
drawn upward by the tripping coil, the
push rod, which is fastened to the mov-
ing core, strikes the rocker lever which
pulls the trip-free linkage and frees the
tripping lever, thus allowing the breaker
to open. Pushing the handle lever

—
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Fi1G. 4 —THREE-POLE BREAKER UNIT—FRONT VIEW

Mounting Bolt

Tripping Lever

Rod End

Handle Lever Trigger

Coverplate Trigger

Handle

Handle Button
Handle Stop

Trip Coil

Coverplate

Moving Core

Handle Lever

| —————Trip Rod

I - Stationary Core

Brass Washer

Core Guide

Calibration Screw

FiG. 5—SINGLE HANDLE COVERPLATE



Westinghouse Type F-124-A Oil Circuit-Breakers

button, disengages the coverplate trig-
ger and permits the raising of the handle
lever to re-engage the tripping lever,

For automatic tripping, the handle
lever trigger should disengage the trip-
ping lever just before the moving core
strikes the stationary core.

The current required to trip the break-

Mounting Bolt

Trip Lever

Handle Lever Trigger

Cover Plate Trigger

- 4
i

L > N e
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3 it
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(SOl ==

SO PN P :)‘_‘r
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Handle S g—dm [27007

— 77, ’
Button T 125
o 2L
:| ' ;’//;;/

727

Handle == et
12577
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{ 7%,

Handle Stop ¢ AY
\ 27,727,

\ 4 ;////

Cover Plate Sty WO 2SN
. S

Core Guide -~

Moving Core

Calibration Screw

F16. 6—DouBLE HANDLE COVERPLATE

er can be varied from 100 to 1809 of coil
rating. The various settings are ob-
tained by raising or lowering the moving
core, by means of the calibration screw,
until the plate on the bottom of the
moving core coincides with the required
ampere setting on the moving core guide.
The calibration markings are given in

ai

|
-

Fi-
!

Signal Switch

Switch Link

Switch Bracket

Rod End
Under Voltage
Interlock Bracket

Retreiving Rod

Trip Rod
Retreiving Lever
Magnetic Circuit

[———Under Voltage Coil

] Under Voltage Trip Lever

[“—Under Voltage Weight

secondary amperes required to trip the
breaker and are approximate only.

When two or more breakers are used
as a double-throw breaker, as for the
starting and running throws of a motor-
starting combination, the double-handle
coverplate shown in Fig. 6 is used. The
construction and operation are identical
with the above,

F1G, 7—BELL ALARM ATTACHMENT

6

/, Switech | o — —— — A
& @

——— Py
Handle Trip
Lever Lever
Plunger Plunger
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F1G6. 8—OUILINE OF TYPE F-124-A, 600 AND 1200-AMPERE H AND-OPERATED

Bell Alarm Switch (Fig. 7)—The bell
alarm switch makes contact only when
the handle is drawn down with the cir-
cuit-breaker open, as would be the case
if tripped by any attachment. The
outer plunger is depressed by the handle
side bars and the inner plunger by the
tripping lever. It should be examined
occasionally to make sure that the con-
tacts and all connections are secure.

Attachments

All attachments are mounted on the
main breaker parts before shipment from
the factory. The location and operation
of the various attachments are described
in the following instruction cards.

1. Undervoltage Release Attachment—
1.C. 592.

2. Inverse Time Limit Attachment—
1.C. 539.

All attachments should be given a
preliminary trial before putting the
breaker in service to make sure that they
will fulfill their respective functions in a
reliable manner.

Maintenance
Points to be observed in maintenance—
1. Before making any adjustment to

O1L CIRCUIT-BREAKER, SWITCHBOARD MOUNTING

(Dimensions in Inches)

an oil circuit-breaker, make sure
that all lines leading to it are elec-
trically dead.

2. Be sure the breaker frame
grounded.

3. Do not operate the breaker exces-
sively by the electric operating
mechanism when the oil tank is
removed.

4, Examine all contacts frequently,
especially after severe short-cir-
cuits. See that contacts are aligned
properly.  Replace those badly
burned.

5. After making adjustments, operate
the breaker carefully by hand to
make sure that it operates smooth-
ly and correctly.

6. Inspect the oil regularly and after
severe short-circuits. If it shows
signs of moisture, carbonization or
dirt, filter and retest it before re-
placing it in service. See that the
oil level in the tanks is maintained
at the proper height.

7. Removeall oil and thoroughly clean
the tanks, tank liners, lift rods, ter-
minal bushings, etc., at least once
a year.

8. Thoroughly inspect all bolts and
nuts—and tighten if necessary. In-

is

7

spect all pins, links and bearings
especially for excessive wear. Check
all cotter pins. Do not use thin
lock washers on moving contact
parts.

9. Arrange for regular inspection to
see that the apparatus is in adjust-
ment; the oil is of good quality;
and that the complete breaker
functions as required.

Insulating Qil

Dielectric tests of the oil should be
made every three months, to show if it is
reasonably good for circuit-breaker work.
Samples should not be taken until the
oil has remained undisturbed for at
least four hours. In testing for indication
of water, take the sample from the bot-
tom of the tank. If for indication of car-
bon, and after a heavy short-circuit, take
the sample from the surface of the oil.

The care of the insulating oil in circuit-
breakers is of the utmost importance in
their successful operation. Contamina-
tion by dirt, moisture, metallic particles,
lint, etc., all reduce the dielectric
strength, upon which the operation and
current interrupting ability largely de-
pend. Consequently, the most careful
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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.

Only the highest grade, such as Wemco
“C" or other approved oil should be
used in the breakers. The oil should be
new or at least thoroughly reconditioned
by means of a filter press or centrifuge.
In any case, before using, it should be
given a dielectric test which should show
a minimum of 22,000 volts (preferably
25,000 to 30,000) measured between 1-
inch diameter discs spaced .1 inch apart.

(Dismensions in Inches)

Before filling, the tanks should be
thoroughly cleaned and flushed out with
insulating oil. The same treatment
should be given the inside of the top of
the breaker and the operating linkage
and contact system. In doing this, rags
which will leave lint should not be used
as this absorbs and holds moisture.

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 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.

The above precautions may appear
academic to those familiar with the main-
tenance and operation of oil circuit-
breakers, but 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 44-820-1.
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