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AIR CIRCUIT BREAKER
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Fig. 1 — Air Circuit Breaker — Outline Dimensions
(Dwg. 300-C-258-1)
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AIR CIRCUIT

BREAKER

INTRODUCTION

NAVY TYPE ACB CIRCUIT BREAKER
Westinghouse DBN-40S (Modified)

(BUS-TIE AND FEEDER)

SECTION A—INTRODUCTION

A-1. LIST OF ILLUSTRATIONS AND REFERENCE DRAWINGS
FIG. WESTINGHOUSE
NO REF. DWG. TITLE PAGE
1 300-C-258  Outline Dimensions. . ... ... oo viir i iininen.n. 2
2 445-D-043 General Assembly......... ... .., 4
3  200-B-166 Wiring Diagrams.......... .. oo i i 6
4  500-F-210  Arc Chute and Contact Assembly........................ 9
5  47-A-1580 DMechanism. ... .. e e 10
6 22-B-1624  Anti-Shock-Clese Device. ........... . ... ... ... ..., 12
7  32-B-5807  Electric Lockout Device................................ 13
8 300-C-260 Hold-in Device......... ... ... .. ... .. i, 14
9 300-C-260 Hold-in Switch... ...... ... ... ... .. .. ... ... 14
10 22-B-1622  Anti-Shock-Open Device............ ... ... ... ... ...... 15
11 32-A-6812  Sertes-Overcurrent-Trip Device.......................... 16
12 32-A-6819 Auxilary Switch. ........ .. ... o o, 19
13 22-B-1625  Shunt-Trip Device........ .. i i 20
14  33-B-6527  Feeder Breaker Certification Data (SS577)............... 21
15 33-B-6528  Feeder Breaker Certification Data {SS577)............... 22
16  33-B-6529  Feeder Breaker Certification Data (SS577)............... 23
17 33-B-6497  Feeder Breaker Certification Data (SS5876)............... 24
18  33-B-6498  Feeder Breaker Certification Data (SS576)............... 25
19 33-B-6498  Feeder Breaker Certification Data (SS576)............... 26
20 33-B-6526  Bus-Tie Breaker Certification Data (8S577).............. 27
21  32-B-6496  Bus-Tie Breaker Certification Data (S8S576).............. 28
22 1-JH-448 Bus-Tie or Feeder Circuit Breakers—Master Plan and
Details (SS577and SSH76).......... ... ... ... ... .... 29-30

A-2, CIRCUIT BREAKER DIMENSION PLAN (FIG. I)

Fig. 1 gives the outline dimensions for the Navy Type ACB, 640-Frame-Size, Air
Circuit Breaker; Westinghouse Electric Corporation Type DBN-40S, Direct-Current
Breaker, in enclosure.
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AIR CIRCUIT BREAKER
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100 MOLDED BASE I5T| TRIP BAR 224 | LATGH- HANDLE

105| LOWER STUD IGG|ELASTIC STOP NUT 275 | CUT-OFF SWITCH

(20| UPPER STUD 166| OPERATING HANDLE 276|HOLD- IN BUTTON

135| ARC CHUTE 167|546 -24 SET SCREW 360 |ANTI-SHOCK -CLOSE DEVIGE
150| STEEL PANEL 168| CROSS BAR 400 | OVERGURRENT TRIP

151 | BRACKET 20C|MECHANISM 500| SHUNT TRIP DEVICE

152 E SHELF 242 | TRIP FINGER 550 [AUXILIARY SWITCH

154 | BARRIER 250 ANTY-SHCCK -OPEN DEVICE 7O0|ELECTRIC LOCKOUT

Fic. 2 — Air Circuit Breaker — General Assembly
(Dwg. 445-D-043-1)

B-1. IDENTIFICATION DATA

A) The circuit breakers described in this book
are the bus-tie and feeder breakers for the S5576
and SS577. The identifying “Shop Orders” (which
appear in the breaker nameplates) and the appli-
cable “Certification Data" are as follows:

CERTIFICATION DATA
Westinghouse Westinghouse

Shop Order | Application | Drawing No. Hull No.
32-Y-9357 Bus Tie 33-B-6496 SS 576
32-Y-0858 Feeder 33-B-6497 SS 576
33-Y-1764 Feeder 33-B-6498 SS 576
33-Y-1765 Feeder 33-B-6499 S5 576
33-Y-1766 Bus Tie 33-B-6526 58577
33-Y-1767 Feeder 33-B-6527 SS 577
33-¥-1768 Feeder 33-B-6528 5SS 577
33-Y-1769 Feeder 33-B-6529 55 577

B-2. GENERAL

A) The Type “DBN-405" is a modified 640-
frame Type ACB Air Circuit Breaker as appears on
Westinghouse Master Drawing 1-JH-448, BuShips
Drawing 56205-H-3198878, and as modified by
applicable “Certification Data’.

B-3. CONSTRUCTION

A) The chassis of the air circuit breaker consists
of a rigid steel .anel ‘1507, Fig. 2, on the front of
which is bolted a supporting frame consisting of a
bracket ‘151°, which in turn supports shelf ‘152’.
A separate pole unit ‘100, is bolted to the steel
panel for each pole. The base of each pole unit is
molded from insulating material. When supplied,
the series-overcurrent-trip devices ‘400, are bolted
to the lower part of the pole-unit base. The moving
contact assembly is pivoted at its lower end on the
pole-unit base and is connected to the lower stud
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35-224-C7

GENERAL DESCRIPTION

either directly or through a series-overcurrent-trip
device. The stationary contact assembly is connect-
ed directly to the upper stud. The moving contact
assembly opens and closes the electric circuit by
moving out and in from the stationary contact
assembly. An arc chute is mounted above and sur-
rounding each pair of contacts. Its purpose is to
stretch and cool the arc drawn when the contacts
separate so that it may be readily extinguished.

B) The operating mechanism ‘200°, is located
on the breaker shelf ‘152’, and transmits the force
for closing the breaker from the operating handle
‘166, to the cross bar '168’, and thence to the mov-
ing contact assembly through insulating links, The
mechanism then latches and holds the contacts in
the closed position. The circuit breaker is closed
manually by releasing latch ‘224°, operating handle
‘166°, and then turning the operating handle ‘166",
90° clackwise. It may be tripped manually by turn-

ing the handle 45° in the opposite direction. Auto-
matic tripping is accomplished by one of the auto-
matic devices which lift the trip bar when suitably
energized. These devices consist of the shunt trip
‘500°, and the series-overcurrent trip ‘400". One
or more auxiliary switches ‘550°, and a terminal
block are supplied depending on the number of
control and auxiliary circuits to be controlled by
the operation of the circuit breaker.

C) The main power circuit through the circuit
breaker consists of the lower stud, series-overcur-
rent-trip coil (if supplied), shunt, moving contact
assembly, stationary contact, and upper stud, all
connected in series in the order named.

B-4. MOUNTING

A) Type DBN-40S circuit breakers are supplied
in individual enclosures, see Fig. 1.
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AIR CIRCUIT BREAKER

SECTION C—OPERATION AND MAINTENANCE

C-1. CAUTION

Before working on a circuit breaker, the
load and control circuits feeding it must be
de-energized. The breaker should be in the
“OPEN" position, but it should be noted that
all circuit breaker studs are not necessarily
“dead’’ when the circuit breaker is open.

Before putting the circuit breaker in regular
operation it should be closed and tripped man-
ually several times to see whether all parts
are in proper alignment and move freely. Par-
ticular care should be taken to make sure the
studs have not been forced out of alignment
by the bus work. Lift the trip bar by hand with
the circuit breaker open to make sure that it
does not bind.

C-2. WIRING DIAGRAMS (Fig. 3)

A} Fig. 3 shows the typical control wiring for a
type DBN-408 breaker. For complete details refer
to diagrams in the Switchboard Technical Manual.

C-3. SHUNT TRIPPING

A) Shunt-trip coils have a nominal voltage of
250 volts direct current, and a voltage range of 140
to 355 volts.

p
SHUNT
TRIP
GoIL
AUXILIARY
SWlTGH
N

C-4. ELECTRIC CLOSING (Not Available)

A) Due to the reduction in the size of the breaker
frame, this DBN-40S is not supplied with electric
closing.

C-5, MAINTENANCE

A) The frequency of inspection for maintenance
will depend upon local conditions but, in general,
a complete inspection for preventive maintenance
should be made at least once a year. It is recom-
mended that a special inspection be given any
breaker that has opened a heavy short-circuit
current.

B) If excessive heating, not caused by over-
current, is observed, look for loose or corroded
contacts or connections,

C) When inspecting the circuit breaker, examine
the contact surfaces. Rough or high spots should be
removed with a clean file or sandpaper. Do nrot use
emery cloth since the dust from this material is a
good conductor of electricity and is sure to cause
trouble if allowed to settle on insulating surfaces.

D) More detailed maintenance instructions are
given later on in the sections on the individual
attachments.

ELECTRIC
LOCKOUT

Fig. 3 — Air Circuit Breaker Control Wiring Diagrams
(Dwg. 200-B-166-1)
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COMPONENTS AND ATTACHMENTS

SECTION D—COMPONENTS AND ATTACHMENTS

D-1. GENERAL ASSEMBLY (Manually Operated
Breaker)

A) The DBN-40S Air Circuit Breaker is provided
with two series-overcurrent-trip devices. Both poles
are identical, each being provided with a stationary
and a moving eontact assembly and an arc chute.

D-2. GENERAL ASSEMBLY (Remote Electrical
Tripping)
A) _Thc general assembly is not affected by the
addition of a shunt trip for remote electrical
tripping.

D-3. ARC CHUTES {Fig. 4)
1. Function

A) The arc chute ‘135", mounted above and
surrounding the contact assembly of each pole, has
the function of stretching and cooling the are drawn
by the separating contacts so that it may be quickly
extinguished and the circuit opened in the least
possible titme. The arc chutes are an extremely im-
portant part of the circuit breaker; the breaker
should never be energized without the arc chutes
being mounted in place.

2. Description

A) Each arc chute consists of a number of plates
supported in a laminated case '135'. When the arc
is drawn by the separating contacts, it moves up
into the chute by magnetic and thermal action until
it transfers from the stationary arcing contact ‘123,
to the stationary runner contact ‘139'. After the
arc transfers the current path is from upper stud
*120°, through blowout magnet coil ‘142’, through
disconnects ‘140 and 141', to stationary arcing
runner '139’. The flow of current through blowout
magnet coil ‘142°, creates a high magnetic field
between the iron plates on each side of arc chute
which aids in forcing the arc up into the arc chute,

B) The arc chute can be removed by removing
the front bolts and lifting it up and out. Disconnect
140 and 141’, allowing the stationary arcing runner
139", to be disconnected from blowout coil ‘142°.

D-4. CONTACT ASSEMBLY .{Fig. 4)
J. Function

A) The contact assembly closes and opens the
electric circuit through the circuit breaker. The
upper stud ‘120°, the stationary contact ‘1217, the
series-overcurrent-trip device ‘400', (when sup-
plied) and the lower stud ‘105', are stationary and
are mounted rigidly on the molded base ‘100°.

The moving contact assembly is hinged on the
molded base by pin ‘127’, and is moved in and out
by molded insulating link ‘116°, which is pivoted
on cross bar ‘168', Fig. 2.

B) The moving contact assembly is closed and
held in the closed position against the force of the
accelerating spring ‘131°, by the insulating link
‘116". When the force exerted by the insulating
link is released by tripping the breaker, the accelera-
ting spring quickly moves the moving contact as-
sembly to the “‘open” position. When the breaker
interrupts high short-circuit currents, magnetic
forces play a large part in the rapid opening of the
contacts.

C) With the circuit breaker in the “closed’” posi-
tion, main contact surfaces ‘109 and 121°, are held
together and carry the Joad current. When the cir-
cuit breaker is tripped, arcing contact surfaces ‘119
and 123, snap together an instant before main con-
tact surfaces ‘109 and 121’ separate and then the
moving contact assembly moves away, drawing the
arc between the arcing contacts. This arrangement
minimizes arc damage to main current-carrying
contacts. When the circuit breaker is closed the
arcing contact surfaces touch first and then separate
as the main contacts touch and the closing opera-
tion is completed.

2. Description

A) The stationary contact assembly consists of
the main contact extruded integral with the upper
stud ‘120°, and the arcing contact ‘123’, fastened
to the extruded copper section by two screws 1247,
Contact surfaces ‘121 and 123, are special arc-
resisting silver-alloy inserts.

B) The moving contact assembly consists of a
copper contact base ‘110, to which is fastened
arcing contact ‘118", by two bolts ‘112°, which are
locked with locking clips ‘113'. Main and arcing
contact surfaces ‘109 and 119', are silver-alloy in-
serts welded to their respective bases. Contact base
1107, is riveted and soldered to shunt ‘108’, which
is bolted at its lower end either to a connector ‘133°,
when a series-overcurrent-trip device is not supplied,
or to an overcurrent-tripping device. The shunt
‘108', is a flexible bundle of thin copper strips that
carries current from the moving contact assembly
to the lower stud. Contact base ‘110°, is connected
to contact link ‘106", with pin ‘115’ and has a
limited freedom of rotation about this pin, Centact
link ‘106', is hinged by pin ‘127°, to bracket ‘125",
fastened to molded base ‘100°, by two screws ‘128,
Pin ‘130, mounted in bracket '125’°, has the func-
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AIR CIRCUIT BREAKER

tion of restraining shunt ‘108°, when the circuit
breaker is tripped.

C) The moving contact assembly is attached to
the mechanism cross bar '168', Fig. 2, by molded
insulating link ‘116°’, which is screwed on metal
link ‘1117, and locked by nut ‘114’. When the
breaker is tripped all force is removed from the
cross bar and accelerating spring ‘131°, quickly
snaps the moving contact assembly from the closed
to the open position.

3. Adjusiments

A) The correct contact pressure of the DBN-40
is about 50 pounds. This pressure is obtained when
the arcing contact surfaces are 3/32-inch apart
when the breaker is closed. This gap may be ad-
justed after removing arc chute ‘135', by removing
two screws ‘1477, and cross bar ‘168°, Loosen lock-
nut '114°, and turn insulating link counter-clock-
wise, if the gap is too small, and clockwise if the gap
is too large. The locknut should be retightened and
the cross bar and arc chutes replaced.

4. Replacements

A) To replace moving arcing contact ‘118', and/
or moving runner contact ‘1387:
1. Remove arc chute ‘1357, by means of bolts '147°,
2. Bend down locking clips *113’, and remove bolts
‘112’. When replacing bolts be sure to relock them
by bending up corners of clips.

B) To replace stationary runner contact ‘139":
1. Remove arc chute ‘135°.
2. Remave screws ‘144", freeing stationary runner
contact ‘139, from arc chute.

C) To replace stationary arcing contact ‘123':
1. Remove arc chute ‘135,
2. Removing screws ‘124°, frees the contact.

D) To replace contact arm accelerating spring
‘1317
1. Remove arc chute ‘135",

2. End of spring may be slipped off projection on
contact arm and replaced.

D-5. OPERATING MECHANISM (Fig. 5)
1. Function

A) The operating mechanism opens and closes
the circuit breaker contacts by moving the cross
bar ‘168’, Fig. 2, to which the moving contact
assemblies are attached by insulating links. The
breaker is closed manually by turning the operating
handle quickly and smoothly as far as it will go
(90°) in a clockwise direction. The breaker may be
tripped manually by turning the handle 45° in a
counter-clockwise direction. Handle Latch ‘224°,

8

must be held while closing or tripping. The breaker
is tripped automatically by one of the automatic
devices described iater which rotate trip lever ‘220°,
about pin ‘224",

B} The mechanism is “trip free”, that is, it is
not possible to close the breaker if one of the auto-
matic tripping devices moves the trip bar up during
the closing stroke or i the trip bar is held in the
raised position.

2, Description

A) The operating mechanism consists of a group
of toggle links, and a latch attached to the operating
mechanism frame on fixed pins ‘214, 226, 241, 216,
and 224', The cross bar ‘16%8’, is held by the closing
lever ‘207°. Rotating the operating handle clock-
wise maves the mechanism linkage from the open
position shown in Fig, 5 to the closed position shown.
This is accomplished when the roller ‘236°, on the
end of the operating handle shaft ‘232’, forces the
first toggle link *203°, upward pushing second toggle
link ‘204°, third toggle link ‘2067, and closing lever
‘207", ahead of it. The motion of the toggle linkages
is directed by link ‘205’ which is pivated at its
lower end on pin ‘217°, in latch *208°. Latch ‘208’,
in turn is restrained from moving by roller latch
‘210°, which is pivoted on pin ‘2i4’, and engages
trigger ‘221°, on trip lever ‘220’. The linkage is
held in the closed position by pawl ‘209°, which
latches under pin ‘227°. The handle shaft and lever
are returned to the normal position after closing by
handle-return spring ‘233",

B) The mechanism is opened by rotating trip
lever ‘220°, counter-clockwise. This is accomplished
either by rotating handle counter-clockwise, in
which case the handle shaft lever strikes the extreme
left end of trip lever '220°, to move it downward;
or by forcing push rod “E” of the tripping attach-
ments to strike trip finger screw ‘243°. In either
case the counter-clockwise rotation of the trip lever
‘220", moves trigger ‘221", out of engagement with
the lower end of the roller latch ‘210°, which in
turn permits the roller latch to rotate counter-clock-
wise out of cngagement with latch '208'. Latch
‘208', is then free to rotate in response to the pull
of the latch link ‘205°, so that the mechanism as-
sumes the trip-free position shown in Fig. 5, in
which the contacts are open but part of the mechan-
ism levers are in the closed position. In this position
pawl ‘209°, is disengaged from pin ‘227’, by a lug
on link ‘204, which pushes it up permitting the
linkage to collapse to the open position shown in
Fig. 4.

C) Trip spring ‘234°, returns operating handle to
the normal vertical position after manual tripping.
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GLOSED

TRIPPED

222

10

SPRING PLATE STOP

SECTION B-B
200 (MEGCH. FRAME 223[SPRING ,ROLLER LATCH
201 [BEARING 224 LATGH, HANDLE
202|LATCH STUD PIN 225(SPRING, RETRIEVE
203(FIRST TOGGLE LINK 226|PIN
204 (SEGOND TOGGLE LINK 227 PIN
205|LINK 22B8(INDICATOR LINK
206(THIRD TOGGLE LINK 229(PIN
207 |GLOSING LEVER 230(INDICATOR
208|LATGH 231 SPRING, HANDLE LATCH
209(PAWL 232(SHAFT
210(ROLLER LATCH 233|SPRING, HANDLE RETURN
211 |ROLLER 234,SPRING, TRIP
212 PIN 235 |LEVER
213|SPAGER 236(ROLLER
214|PIN 237(NEEDLE BEARING
#*215(SPRING,L .H, PAWL 238|PIN
ZI6|PIN %| 239 | SPRING , ANTI-BOUNGE RETURN
217T{PIN *(240|SPRING, R.H. PAWL
218|PIN 241|PIN
219(PIN 242(TRIP FINGER
220|TRIP LEVER 243(SCREW
1221 {TRIGGER 244;%,g-24 SET SCREW
245|ANTI- BOUNGE LATCH

REPAIR PARTS

Fic. 5 — Air Circuit Breaker Operating Mechanism

(Dwg. 47-A-1580-1)
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COMPONENTS AND ATTACHMENTS

3. Anti-Bounce Latch

A) The anti-bounce latch ‘245', prevents the
closing lever '207’, from bouncing off its stops and
reclosing the circuit when the circuit breaker inter-
rupts maximum short-circuit currents. When the
circuit breaker interrupts these high currents, the
top of the closing lever knocks the latch upward,
causing the latch to engage the closing lever should
it tend to return to the closed position. The latch is
mounted on top of the mechanism frame.

4, Position Indicotor

A) Position indicator ‘230°, is formed from sheet
metal and is pivoted on pin ‘241°. It is visible from
the front of the circuit breaker through a window
in the faceplate and mechanism frame. See Fig. 2.
With the circuit breaker in the open position shown
in Fig. 5, the vellow face of the indicator shows
through the window. The word “OPEN" is stamped
on this yellow face. When the breaker closes, pin
‘218', of the closing lever ‘207, pulls indicator link
‘228°, to the right, thus rotating the other face of
the indicator up into a position visible through the
window. This face is painted blue and is stamped
with the word “CLOSED".

5, Replacements
A) To replace roller latch spring ‘2237:

1. Prepare to remove mechanism by removing anti-
shock-open device '230°, terminal block ‘169', and
auxiliary switch ‘550", all of Fig. 2. Avoid removing
any morce wires than necessary. It will usually be
possible to push the devices aside without removing
the wiring. Tag.any wires which may have to be
removed.

2. Rotate handle ‘166°, clockwise until pin ‘277",
is visible through a hole in the right side of the
mechanism frame. Using a small rod as a pusher,
shove this pin part way through the hole until the
rod of the anti-shock-close device, in the case of
manually operated circuit breakers, or the opera-
ting rod of the closing magnet, in the case of clec-
trically operated circuit breakers, drops off. Re-
turn the pin ‘227°, to its proper location and allow
linkages to fall open. This frees mechanism from
anti-shock-close device or the closing magnet as
the case may be.

3. Remove handle ‘166°, faceplate ‘155°, and cross
bar ‘168', of Fig. 2.

4, Remove the four bolts which hold mechanism
to the shelf ‘152", Fig. 2. This frees mechanism from
shelf but frees also either anti-shock-close device
‘360, of manually operated breakers, or closing
magnet ‘340°, of electrically operated breakers.
These devices should be temporarily replaced while
repairs are being made to the mechanism.

5. Removal of pin ‘224°, enables trip lever ‘220°,
to be removed and spring ‘223, may then be re-
placed.

B) To replace pawl springs ‘215 and 240":
1. Repeat operations (1) through (b} above.
2. Remove pin ‘214°, far enough to release pawl
‘209°. Roller iatch *210°, and hold-in which are
pivoted on the same pin will then remain in place.
Replace springs ‘215 and 240°, making sure that

their ends are supported correctly as indicated in
Fig. 5.

C) To replace trip spring ‘234°, or handle re-
turn spring '233°;
1. Repeat operations (1) through (5) under “Re-
placement of Roller Latch Spring"'.
2. Remove pin ‘214', and drop pawl ‘209', and
roller latch ‘210°, out of frame.
3. Remove snap ring from handle shaft ‘232°, and
push handle shaft back into frame. Spring ‘233 or
234', may then be replaced.

D) To replace retrieve spring *225°:
1. Repeat operaticns (1) through (5) under “Re-
placement of Roller Latch Spring”.
2. Remove cover ‘239°.

3. Remove pins ‘241 and 226'. Retrieve spring
‘225', may then be replaced.

E) When replacing mechanism springs, particu-
lar attention should be given to the mechanism
drawing Fig. 5 to see that spring ends are properly
placed and that torsion springs are properly oriented
to exert torque in the proper direction.

D-6. ANTI-SHOCK-CLOSE DEVICE (Fig. 6)
1. Function

A) This device serves to prevent the circuit
breaker contacts from closing from shock when
open. This is accomplished by an arrangement
whereby a mechanical escapement device or “tick-
er” is operated by the closing of the breaker. Shock
blows tending to close the breaker are of such short
duration that the mechanical escapement device
does not have time to operate and the device effec-
tively locks the open circuit breaker in the open
position under shock conditions.

2. Description

A) The anti-shock-close device consists of a
ticker case ‘360, Fig. 6, which contains the ticker
assembly, bolted to the platform by two bolts ‘379".
A rod and cam pusher assembly ‘363, is connected
at its upper end to pin ‘227°, Fig. 5, of the mechan-
ism. Whenever circuit breaker is closed, rod ‘363,
is pulled up by pin ‘227°, and cam ‘361’, is caused
to rotate in a clockwise direction around pin ‘370°,

1
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378| 54g STL. LOCKWASHER
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Fic. 6 — Air Circuit Breaker Anti-Shock-Close Device
{(Dwg. 22-B-1624-2)

against the torsion of return spring ‘369'. As the
cam rotates in this manner, oscillator wheel ‘362°,
is caused to rotate clockwise around pin ‘372', by
pin ‘369°, mounted in cam ‘361°. The rotation of
wheel '362’, is regulated by mechanical oscillator
‘364, which is pivoted on pin ‘365", This oscillator
oscillates due to the engagement of its teeth with
the teeth of oscillator wheel ‘362'. When the circuit
breaker is tripped, rod ‘363', drops unimpeded and
return spring ‘369’, returns cam and consequently
oscillator wheel to the ‘“‘breaker open'' position
shown in the figure.

12

B) Shock blows tending to close the circuit
breaker would have to act in such a way as to raise
rod ‘363°. These blows are of such short duration
that the cam is restrained long enough by the oscil-
lator wheel and oscillator to prevent closing of the
circuit breaker.

3. Replacements
A) To replace return spring ‘369°:
1. Remove handle ‘166', and faceplate ‘155°, Fig. 2.

2. Remove guide pieces ‘374 and 375°, by removing
bolt ‘376°.
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Fic. 7 — Air Circuit Breaker Electric Lockout Device
(Dwg. 32-B-5807-1)

3. Remove bolts ‘379", and remove case ‘360°,
from shelf.

4. Removing snap rings ‘367, 371 and 373", will
allow corresponding pins to be removed. The
various parts are then free to be removed and the
spring may be replaced.

5. After reassembly, be sure that the cam operates
freely and that it returns freely to its starting posi-
tion when pushed over.

D-7. ELECTRIC LOCKOUT (Fig. 7)

1. Funclion

A) This device will prevent the circuit breaker
from being closed unless its coil ‘711°, is energized.
It does this by holding up the trip bar and thus
helding the circuit breaker in the “trip free' posi-
tion.

2. Description

A) The device is bolted to the underside of the
circuit breaker platform under the shunt-trip de-
vice.

B) It consists of a coil '711’, a stationary core
‘708', a moving core ‘709°, a frame ‘701’, and a
system of linkages to the trip bar and cross bar.

C) When coil ‘711’, is de-energized, moving core
‘709’ drops down and lever ‘703°, rotates counter-
clockwise around pin ‘705’ in response to pull of
operating spring '704°. This counter-clockwise rota-
tion of lever '703', pulis up locking lever '702’,
through pin ‘706°, which in turn lifts trip bar ‘157",

D) When coil ‘7117, is energized, moving core
‘709, moves up in response to the magnetic attrac-
tion between it and stationary core ‘708’, pushing

13
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Fia. 8/9 — Air Circuit Breaker Hold-in Device and Hold-in Switch
(Dwg. 300-C-260-1)

with it plunger rod ‘710’, which turns lever ‘703°,
clockwisc against the tension of spring ‘704’. This
rotation allows locking lever to drop and allows
trip bar to reset.

E) When the circuit breaker is closed, cross bar
lnk ‘715’, is moved by the cross bar to such a posi-
tion that the electric lockout is inoperative. In
other words, with the breaker closed, locking lever
*702’, is held down regardless of whether or not
the coil ‘711°, is energized.

3. Replacements

A) Coil ‘711, or spring ‘704', may be easily
replaced after removing the device from the circuit
breaker platform.

D-8. HOLD-IN-DEVICE (Fig. 8)
1. Function

A) Thie device prevents manual or automatic
tripping of the circuit breaker as long as the hold-in
button ‘276’, is pushed in. No provision is made to
lock it in the hold-in position.

B) If an overcurrent of greater magnitude than

14

the long time delay pickup setting occurs during
the time the hold-in button is pressed in and per-
sists long enough to have tripped the circuit breaker
had the button not been pressed, the circuit breaker
will trip out upon release of the hold-in button.

C) An exception to the above statement occurs
when the current after an overcurrent drops to a
value lower than 309 of coil rating in which case
the trip devices will reset and the breaker will not
trip.

2. Description

A) Pushing on button ‘278, rotates lever ‘279°,
clockwise about pin ‘214’, of mechanism. See Fig.
5. Pin ‘285", which is a part of link ‘278, is forced
against roller latch ‘210°, of Fig. 5, to hold it
inoperative regardless of tripping impulses. In other
words, trip lever '220°, is free to move without
tripping the breaker.

3. Replacements
A) To replace return spring ‘280":

1. Remove anti-shock-open device ‘250’, Fig. 1,
from shelf thus exposing hold-in device.
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Fic. 10 — Air Circuit Breaker Anti-Shock Open Device
{(Dwg. 22-B-1622-1)

9. Remove snap ring from end of pin ‘214’
Fig. 5, and slip lever ‘279’, off pin. Replace spring.

D-9. HOLD-IN-SWITCH (Fig. 9)
1. Function

A) This switch protects the shunt-trip coil when
the hold-in device is used.

2, Description

A) When the hold-in device is operated, an exten-
sion on lever ‘279, pushes button of switch ‘275,
upward to open the shunt-trip coil circuit through
hold-in contact and thus prevent overheating of the
coil should the shunt-trip coil be energized during
the time the hold-in device is held in.

3. Replacements

A) To replace switch ‘275":
1. Remove cover of switch and disconnect
wiring.
2. Removal of two screws ‘286', frees the
switch for replacement,

D-10. ANTI-SHOCK-OPEN DEVICE (Fig. 10)
1. Function

A) This device prevents tripping of the circuit
breaker due to rotation of the trip lever caused by
shock but allows normal rotation of the trip lever
by tripping devices.

2. Description

A) The bracket ‘250°, is mounted on the support-
ing frame shelf to the immediate right of the oper-
ating mechanism frame ‘200’, Fig. 1, and is held to
the shelf by two bolts ‘256'. Lever ‘2527, is pivoted
ou pin ‘253’, as is plate ‘254", Lever and plate are
connected by bolt and eclastic stop nut ‘265', in
such a way that if the trip bar raises, lever ‘252,
rotates counter-clockwise around pin ‘253°, and
plate ‘254, is caused to rotate in the same direc-
tion. Conversely, if plate ‘254", is restrained from
rotating, trip bar is held down by lever ‘252°. Under
shock conditions, plate ‘254°, is restrained from
moving in the following manner:

B) Studs ‘255 and 258', are suspended on pin
‘251°, and plate ‘254, is fitted with a slot in its
end arranged so that the plate will slide down and
allow the circuit breaker to trip under normal trip-

15
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Fic. 11 — Air Circuit Breaker Series-Overcurrent Trip Device
(Dwg. 32-A-6812-3)

ping impulses. Under slhock conditions, however,
the two outboard studs are caused to rotate around
pin ‘251", due to the off-center weights ‘257", thus
jamming the plate ‘254', from sliding down. The
middle stud is actuated by a separately pivoted
weight ‘267’, which rotates about pin ‘264°. Spring
‘262, serves to hold weight in position shown dur-
ing normal operation.

3. Replacements
A) To replace plate spring ‘263':
1. Remove cover by removing screws ‘266,
2. Remove device from shelf by removing two
screws ‘256°.

3. Remove right-hand snap ring from pin ‘253",
and withdraw pin ‘253’, far enough to free spring
‘263",

4. Adjusiment

A) With the breaker closed any motion of trip
bar ‘157', should cause plate ‘254°, to move down.
Pushing trip bar down about 1/16-inch should
cause 1/32-inch or less upward motion of slotted
end of plate ‘254°. Adjustment should be made
with breaker open by turning nut ‘265’.
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D-11. SERIES OVERCURRENT TRIP DEVICE (Fig. 11)
1. Function

A) This device provides for selective protection
of the various portions of the electrical system
under three distinct ¢onditions of current: First,
for low overcurrent values, it will trip the breaker
after a LONG DELAY; second, for higher over-
current values, it will trip the breaker after a
SHORT DELAY ; and third, for still higher values
of overcurrent, it will trip the circuit breaker
INSTANTANEOUSLY,

2. Description

A) The device is actuated by an electromagnet
connected in series with the moving contact assem-
bly and the lower stud of the circuit breaker. When
a low overcurrent exceeds the “LONG DELAY”
pickup, the overcurrent will start to trip the
breaker. If the overcurrent continues above the set
value for the long time-delay period as determined
by an oil-displacement piston, the circuit breaker
will trip.

B) Unlike the long time-delay pickup, the
SHORT DELAY pickup calibration is set at the
factory at the ampere-setting marked on the name-
plate, and is not readily adjustable in the field.
The operating time consists of three different time
settings: minimum, intermediate and maximum
time. If an overcurrent occurs of greater magnitude
than the short time-delay pickup setting, the circuit
breaker will trip subject to a short time-delay as
determined by a gear escapement mechanism with-
out waiting for the longer time-delay of the oil-
displacement piston.

C) At currents above the instantaneous setting,
the circuit breaker trips without any intentional
time-delay. The pickup setting is made at the
factory at some ampere value from 5 to 30 times
the series-overcurrent-trip-coil rating and is not
readily adjustable in the field.

D) If during the long or short time-delay period
the current drops to 1009, of rated overcurrent-
trip-coil current, the series-overcurrent-trip device
will reset and the breaker will not trip provided the
overcurrent has not persisted beyond the time
indicated by the lower edge of the band curve for
the particular breaker involved. If the current drops
to a lower value than 1009, of rated series-coil
current, the electrical reset time is increased in
proportion,

3. Long Delay

A) Scaled enclosed tube assembly ‘440, consists
essentially of an upper core ‘453’, an upper core
spring ‘454’, a lower core ‘455', a short-time-delay
spring ‘430°, and the tube. Space A" is filled with
a special fluid having a high viscosity. Partition
‘452’ seals off this oil compartment from lower tube.

B) With an overcurrent less than the pickup
setting of the short-time-delay device, upper core
‘453', remains in a fixed position relative to yoke
‘457", due to magnetic attraction between core and
yoke through the tube wall, but lower core ‘455,
moves upward in response to the magnetic pull
between the upper and lower cores. Since the
magnitude of the current is not sufficient to com-
press the short-time-delay spring ‘430°, tube ‘440°,
also moves upward with lower core ‘455°, forcing
the liquid from space A" to space “B" through
orifice “C" in upper core ‘453", After tube '440’,
trips the breaker, the tube falls to its lower position
carrying core ‘'453', along with it. Then spring ‘454",
returns the upper core ‘453°, to its normal position,
forcing the liquid back from space “B" to space
“A’ through a quick-reset check valve “D”.

4. Short Delay

A) The pin ‘472, in lower core ‘455’, is attached
to a mechanical escapement device enclosed in
housing *458'. This device consists of a lever '459°,
pivoted on a fixed pin ‘463°, and connected through
instantaneous spring ‘420', to gear segment '46(°,
which operates pinion ‘474', and oscillator wheel
‘461’, which is on the same shaft. Oscillator wheel
‘461", is impeded from free rotation by oscillator
‘462"

B) With overcurrents of sufficient magnitude to
compress short-time-delay spring ‘430', but not
sufficient to extend instantaneous spring ‘420°,
lower core ‘455’, moves upward rotating lever '459°,
counterclockwise to operate the mechanical device;
also roller ‘464’, which is a part of lever ‘459, bears
against the end ring ‘467’, which is a part of tube
assembly ‘440°, to raise it and trip the breaker.
Upper core ‘453, is carried along with tube '452°,
as the liquid does not have time to flow from
space A’ to space “B”,

5. Instantaneous Trip

A) With fault currents of sufficient magnitude
to extend instantaneous spring ‘420°, the operation
is identical with the above except that the upward
motion of lower core ‘455’, is not restrained by
oscillator ‘462’, due to the extension of instantan-
eous spring ‘420,

17

Download from Www.Somanuals.com. All Manuals Search And Download.



AIR CIRCUIT BREAKER

6. Adjustments
CAUTION

The only adjustment which can be made
while the circuit breaker is energized is the
long time delay pickup adjustment. When
making this adjustment, use extreme care not
to touch any part of the device except knob
‘492’, or molded cover ‘484°.

A) To change the pickup-current setting of the
long-time-delay device, turn adjusting knob ‘492’
Raising indicator *489’, will lower pickup.

B) To changc the pickup-current setting of the
short-time-delay device, it is necessary to change
short-time-delay spring ‘430":

1. Remove two bolts ‘478, and bolt '451°, from
the back of panel and remove the trip device.

2. Remove two screws ‘495", molded cover
‘484°, and transparent cover ‘488’

3. Remove three screws ‘476", and drop the
housing ‘458’, from the yoke assembly ‘457",

4. Remove spring clip in end ring ‘467, and
unscrew cnd ring thus freeing lower core '455°, and
short-time-delay spring ‘430°. Care must be taken
that the prongs of locking washer fit into slots in
lower core when replacing the spring. The spring
which is used for replacement must have been pre-
viously tested and tagged at the factory to give the
desired characteristics.

C) To change the short-time-delay band:

1. Perform B} 1. and 2. above, push segment
‘460", with a thin screwdriver at “F” in direction
shown by arrow to discngage gear pinion wheel
‘474', from segment ‘460’. Turn gear pinion ‘474’
one tooth clockwise to increase the short-time-delay
and onc tooth counterclockwise to decrease the
time delay. If a closer adjustment is wanted, turn

18

screw ‘479°, in to increase time delay and out to
decrease the short-time-delay. This screw ‘479,
must be locked in place by pin-pricking the casting
‘459", near the screw.

D) To change the instantaneous trip current
pickup:

1. Perform B} 1. and 2. above. Remove scale
plate ‘493’, and unhook upper ends of calibration
springs. Pull cut bottom of calibration screw ‘487°,
and star gear ‘494, from bracket bottom ‘496’
Take care to leave indicator ‘489', in same place
on calibration screw when laying this assembly
aside. Remove screw and nut ‘469, unhook spring
‘420", from arm ‘456’, and segment ‘460’, and
replace with new spring having the desired pickup-
current characteristics. Minor variations in instan-
taneous pickup may be obtained by turning screw
‘469, in and out. Turning screw in increases the
pickup and turning the screw out decreases the
pickup current. This screw must be locked by pin-
pricking arm ‘456°, near it.

7. Replacements

A) To replace short-time-delay spring ‘430": Pro-
ceed as described under Adjustments B) 1., 2., 3.,
and 4. above.

B) To replace instantaneous spring ‘420°, or cali-
bration spring ‘410’: Proceed as described under
Adjustments D) 1.

NOTE

Any adjustments or replacements on the
overcurrent attachment should be regarded as
temporary, pending recalibration or replace-
ment of the complete overcurrent attachment.
Adjustments of the short-time-delay time and
the instantaneous-pickup setting are not rec-
ommended unless absolutely necessary.
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Fig. 12 — Auxiliary Control Switch
(Dwg. 32-A-6819-3)

D-12. AUXILIARY SWITCH (Fig. 12)
1. Function

A) The auxiliary switch is used to close or open
auxiliary or control circuits. The closed or open
positions of its sets of contacts are coordinated
with the closed or open positions of the main cir-
cuit breaker contacts.

2. Description

A) The four-pole Type “RC™ auxiliary switch
is mounted on the top of the supporting frame
shelf to the left of the operating mechanism. It is
operated by shaft '655°, and arm ‘557", which con-
nects to the breaker lever of the operating mecha-
nism. An eight-pole auxiliary switch consists of two
four-pole switches, one mounted above the other.

B) The contacts are designed to carry 15 am-
peres continuously or 250 amperes for three seconds.

C) The auxiliary switch is a shaft-operated, four-
pole, rotary-type having ‘‘a” and “b"” contacts.
An "a” contact is one that is open when the circuit
breaker is open, and a “b” contact is pne that is
closed when the circuit breaker is open.

D) A square shaft ‘555' extends thrcugh the
rotor molds *560°, which in turn insulate and sup-
port the rotor contacts ‘562°. The rotor assembly
is clamped together into a solid unit by screw ‘564°.

The rotor contacts are set 60° apart for 60° rotation
of shaft '555°.

E) Contact fingers *553’, have one end hooked
into stem '551', with spring ‘554°, maintaining
pressure between the finger contact and‘ stem. The
center of the contact finger bears against a stop
surface in casing ‘550°, to position the outer end
of the contact finger.

3. Replacement of Auxiliary Switch

A) Remove and tag the terminal connections.

B) Disconnect arm ‘557, from closing lever, re-
move the two mounting bolts and remove switch.

C) Remove link from closing lever and add new
switch,

D-13. SHUNT-TRIP DEVICE {Fig. 13)

1. Function

A) The shunt-trip device serves as a means of
tripping the circuit breaker from some remote
point by the closing of a control switch or relay
contacts at that remote point.

2. Description

A) The shunt-trip device is mounted on the
extreme right end of the supporting frame shelf.
It consists of a frame, coil and moving core mounted
horizontally. Energizing trip coil ‘513°, causes a
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Fic. 18 — Air Circuit Breaker Shunt-Trip Device
(Dwg. 22-B-1625-2)

magnetic attraction between stationary core ‘503",
and moving core ‘504, which causes moving core
‘604", to move to the left rotating trip lever ‘501°,
about pin '502°'. Lever '501°, raises trip bar ‘157",
Fig. 1, to trip the circuit breaker. The opening of
the circuit breaker de-energizes the shunt-trip coil
through an “a” contact of the auxiliary switch. See
Section D-12. Spring '508', returns moving core
‘504, to its normal position. Non-magnetic washer
‘510°, prevents residual magnetism from holding
the cores together when the coil is de-energized.

3. Replacements
A) To replace coil '513":

1. Disconnect the shunt trip leads from the aux-
iliary switch and cut-off switch.
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2. Take out the two bolts ‘515°, and remove the
shunt-trip assembly from the supporting frame.

3. Remove pin ‘502', and screws ‘509, holding
plate ‘505°, in place and drop out the moving core
‘604°, stationary core '‘503’, and sleeve ‘507'. The
coil is then free to be replaced.

B) To replace spring ‘508":
1. Repeat operations (1) and (2) above.
2. Remove pin '502', and replace spring ‘508",

D-14.. REPAIR PARTS

A) Potential coils, springs, arcing contacts, and
auxiliary switches are supplied as repair parts. For
style number identification refer to certification
data sheets listed on Page 3.
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AIR CIRCUIT BREAKER
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[ 4 3 ] z l \
LIST OF MATERIAL QUANTITIES FOR ONE BREAKER REVISIQONS
. NO. GONTRAGTOR |MANUFACTURER HA'
gel  mame o lmarema mm_s?@ M | susHPS pand] e ey REWARKS R, DESCRIPTION
1 |POLE UNIT & ARC ONITE 3, 109872 WFRPLAR 56--577
|3 |OVEECURRENT 3108573 « %09 -
4_[AULSW. % TERM. BLOCK 3109565 v 86904
i - =
L6 [oaa o e G
7 | BREAKER HOUSIN: 3,10%57E « v E1-J-108
[T%_[ELECTRIC LACKAUT T AR
3 [PANEL STEEL | COMMERCIAL |30 A-88T3[ 171
10 | PR 4 | STEEL | 4651h [WAW8T3| 172
|| SCREW 8 | STREL | #4255 (WA 3
12 | PAD 2 | STELL 46516 [SA B 114
13 [ARGLE || STEEL [cOMMERCAL[3-LB8TY V1.5
14 | CHANNEL T | STEEL _ [COWMERCIN[30-ABA7] 1T&
15 [ 8AR I | STEEL MCRCIAL (30-A8872] 117
16 | BAR 1 | STEEL KOWWERCIL[ABET3]| IT.8
[T | SAR | | STEEL _|comaeRoial [BoA88TH 11.9
15 [ PAD T | STEEL | a6Si8_[0-A-8Ta 1D
[V [SWeLF [ | STetc | &18n 874 1T\
Z0 | FOO1 | [ STeTL | a7sn_ (AN 112
21 | FooT | | STEEL | 4TS1 |SoAsa] T3
22 | CHANREL Z | STEEL | 475U [ow8sr4l 114
23 | TRIF BAR |- [ALUMINGW | ATAV  [ee8-mas| 131
24 | TRIF FINGER T TPHENGLIC [N, BT A
[ 25 | msERT | | BRASS | a7® T 08 [SMENY
76| SFRING | |PH.BRZ. | 4681|1884 [S1491526
21| RIVET | [ STEEC_ [ 26518 [Irosa%pMIIsE?
28 | CRGSS BAR T [ 512EL | 4650 jzzBmmd) e
29[ SHAP RING 3 TEEL | RZWWC |5-C-50985.431388
[ 30| BRACKETY 2 TEEL | 4181 ; NiAl
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