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LOW-VOLTAGE POWER CIRCUIT BREAKERS
Types AK-50, AK-75, AK-100, AKF-1C, AKF-1D, AKF-2D

The instructions contained herein
are intended to impart the necessary
information required for proper main-
tenance and replacement of component
parts andaccessories for AK-50, -75,
-100and AKF-1C, -1D, -2Dpower cir-
cuit breakers. Before performing any
maintenance procedures, the associ-
ated section(s) of these instructicns
should be carefully and thoroughly read.

MANUAL CLOSING

For a description of manual clos-
ing, refer to the section of these in-
structions entitled CLOSING THE
BREAXER - MANUALLY OPERATED
AK-1-50 and the section entitled AK-
2-.50- 75 AND-100 STORED ENERGY
MANUAL MECHANISM, both under
OPERATING MECHANISMS,

MANUAL MAINTENANCE
CLOSING OF ELECTRICAL
BREAKERS

Anelectricalbreaker may be closed
manually by means of the maintenance
handle furnished with the breaker.

To observe the operation of the
breaker without power, with the
breaker open and springs discharged,
proceed as follows:

1. Charge the closing spring with
the maintenance handle (1, Fig. 3)
until the indicator reads "charged".

2, Continue to operate the mainte-
nance handle until the breaker closes.

3. Open the breaker by pushing the
trip button (5, Fig. 2).

ELECTRICAL CLOSING

Figure 1 shows the typical ele-
mentary and connection diagrams for
the control system of electrically oper-

ated hraaslrare owront hraskaere whirhk

INTRODUCTION

Type AK power circuit breakers are
designed for generaluse onall types of
low-voltage circuits. These breakers
are particularly applicable for protec-
tion and contrpl of feeder and branch
circutts in buildings, industry, power
stations, and marine applications.

The AKF Type breakers are a spe-
cia] type of AK breaker designed es-

OPERATION

pecially for use incontrolling the shunt
field circuits of synchronous motors
or generators. These breakers are
two-pole power circuit breakers with
field discharge contacts placed in the
center pole. Opening of the breaker's
outer poles closes the field discharge
contacts, thus connecting a discharge
resistor across the{ield of the genera-
tor or motor.
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GEI-74600 Low-voltage Power Circuit Breakers

It shows the control cir-
cuit when the closing springs are dis-
' charged and the breaker open.

When rated voltage is applied tothe
control circuit, the motor R{1-2) is en-
ergized through closing relay contacts
K(8-4) (3-7) and cutoff switch contacts
G(2-1) (3-4). As the motor charges
the closing springs, the F and G cutoff
switches are mechanically operated,
opening the G contacts and closing the
Fcontacts. When contacts G(1-2) (3-4)
open, the motor is de-energized, with
the closing springs now in the 'tharged"
position and ready for a closing signal.
The indicator on the front escutcheon
will indicate the charged position,

Aclosing signal now given energizes
the closing relay K{5-6), whose con-
tacts K(8-2) (1-7) close, with the relay
being sealed in by contacts K(8-2) and
F(4-3). With the closing relay ener-
gized and the F cutoff switch contacts
closed, the motor R(1-2}is again ener-
gized through contacts K(8-2), F(2-1),
and K{1-7), further charging the clos-
ing springs and causing the output
crank of the gear reduction unit to go
over a top dead-center position. Be-
yond this position the springs discharge

\_,_zindependently of the charging motor
~

and the breaker closes.

When the breaker closes, the cutoff
switches revert to their original po-
sition and on release of the closing
switch, relay x is de-energized and
the motor recharges the springs tothe
pre~charged position. On some models,
an auxiliary switch '"b'" contact is
placed in the motor circuit to prevent
pre-charging when the breaker is in
the closed position.

BEFORE INSPECTION OR ANY
MAINTENANCE WORK IS DONE, BE
SURE THAT THE BREAKER IS IN
THE OPEN POSITION. ALL ELEC-
TRICAL POWER, BOTH PRIMARY
AND CONTROL SOURCES, SHOULD
ALSO BE DISCONNECTED.

Warning: On breakers em-
ploying stored-energy closing
mechanisms, care must be
taken when the circuit breaker
is being installed and when any

inspection or maintenance work
i haineg Anno en that tha heaalraw

« Channel-shaped Bar

. Relay

[t WNCNR IR SR

Fig. 2.

ELECTRICAL TRIPPING

The breaker may be tripped elec-
trically by any of the electrical trip-
ping devices described in these in-
structions. The breaker may also be
tripped by the automatic overcurrent
or reverse current tripping devices, if
s0 equipped. All thesedevicestripthe
breaker in a similar manner, i.e. the
device trip arm moves against the trip
paddies fastened on the trip shaft, thus

MAINTENANCE

is in the open position and the
closing springs are being re-
strained by the safety pin. The
procedure for inserting the
safety pin is given below.

INSERTING SAFETY PIN
AK-50, =75 and .100
(Fig. 3)

The closing spring should be charged
with the maintenance handle (1)} so
that the safety pin (3) can be placed
in the hole of the push rod (2). Con-
tinue to operate the maintenance han-

Ala aAlasine tha hranlbar  Thie ie Aana

. Auxiliary Switch 7.
. Position Indicator 8.

. Manual Trip Butten 9.
. Closing Button 10,

Shaft for Manual Mainte-
nance Closing Handle
Spring Charged-Discharged
Indicator

Motor Cut-off Switches
Arc Quencher

Front view of AK.1-50 brecker

rotating the trip shaft and displacing
the trip latch.

The most commonly used tripping
device is the shunt trip device con-
nected in the control circuit as shown
in Fig. 1. When a tripping signal is
given, the shunmt trip coil M(i-2) is
energized through a normally-open
auxiliary switch "a" contact L(I-1c),
thus tripping the breaker.

50 that the safety pin takes the spring
force,

To install the safety pin of the
AK-2 manual stored-energy mecha-
nism refer to the section entitled AK-2
STORED-ENERGY MANUAL MECHA-
NISM onpage 14 of these instructions,

With the safety pin restraining the
closing spring force, the contacts will
close slowly when the breaker is manu-
ally operated allowing the operation of
the mechanism and the contact align-

wanant +n s ricnnlle Ale amonsd
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Low-voltage Power Circuit Breakers GEI-74600

I. Manual Maintenance Handle 2. Push Rod 3. Safety Pin

Fig. 3. View showing operation of AK.1-50 breaker with manuol
maintenance handle and installatien of safety pin

Following the inspection period,
the closing springs mustbe recharged,
the safety pin removed from the push
rod, and the pin placed in the retain-
ing spring clip adjacent to the pushrod.

INSPECTION

Periodic inspection of the circuit
brezker is recommended at least once
ayear. Moref{requent inspections are
recommended if severe load conditions,
dust, moisture or other unfavorable
conditions exist. A complete inspec-
tion of the breaker, including contacts
and arc quenchers, should always be
made after the breaker has interrupted
a short-circuit.

At regular inspection periods the
breaker should be operated manually;
(stored energy mechanisms with the
safety pin restraining the closing
spring force) to observe the contact
alignment and tc make sure all mecha-
nism parts move freely without binding
or excessive friction,

If the breaker remains open or
closed for a period of six months or
more, it is recommended that arrange-
ments be made to open and close it
several times in succession, prefer-
ably under load.

If overheating, not caused by over-
current. is observed. a comnlate in-

spection of the breaker should be made
including connections, contacts and
flexible connectors.

At all times it is important not to
permit pencil lines, paint, oilor other
foreign materials to remain onthe in-
sulating surfaces of the breaker as
they may cause low resistance between
points of different potential and result
in eventual electrical breakdown.

The breaker should be operated
several times at rated voltage to as-
sure that the control circuits are
properly connected and that all elec-
trical attachments are functioning
properly.

A complete contact inspection, in-
cluding contact wipe and pressure,
should be made at regular inspection

_periods and always after aknown short

cireuit current has been interrupted,
to determine whether the contacts are
worn or pitted in which case they should
bedressed or replaced. 1t is necessary
to remove the arc quenchers to properly
inspect the contacts. Arcing contacts
and arc quencher barriers should be
replaced when they are ercded to half
their original thickness.

LUBRICATION

In general, the circuit breaker re~
auires madarate Inhriration Raarine

points and sliding surfaces should be
lubricated at the regular inspection
periods with athin film of G-E Lubri-
cant D50H15. Hardened grease and
dirt should be removed from latch and
bearing surfaces by using kerosene.
ALL EXCESS LUBRICANT SHOULD
BE REMOVED WITH A CLEAN
CLOTH TO AVOID ANY ACCUMU-
LATION OF DIRT OR DUST.

The use of cotton waste to wipe
bearing surfaces should bhe avoided,
as the cotton ravelings may become
entangled under the bearing surfaces
and destroythe surface of the bearing.

On drawout breakers, the contact
surface of the disconnect studs should
be greased with G-E Grease Specifica-
tion DSOH4T.

SEPARATION OF FRONT
AND REAR FRAMES

To repair or replace contacts, op-
erating mechanism, or the overcurrent
devices, the front frame must be sepa-
rated from the back frame. To sepa-
rate the two frames proceed asfollows:

1. The breaker contacts must be
open with the safety pin inplace. (See
MAINTENANCE. )

2. Remove the two opening springs
{on lower part of breaker) from the
outside pole units.

3. Remove the clevis pin (14, Fig.
6} (13, Fig. 1) from the center pole
unit.

4, Remove the six nuts from the
back frame usinga socket wrenchwith
an extension. These include the two
nuts at the top of the frame.

5. Remove the auxiliary switch op-
erating rod (5, Fig. 17).

6. Check along the trip shaft for a
mechanical interference or connection
between the overcurrent trip device
and the trip paddles, Remove mechani-
cal connection if present, or if inter-
ference exists, use extreme care when
removing or re-assembling front and
back frames toavoid mechanical break-
age of trip devices. In reassembling
the front and rear frames, the two
frames should be positioned vertically
80 that the trip shaft is horizontally
aligned.

NOTE: Itis recommended that
the breaker be fastened to a
Suitable mounting base with the
front frame supported by a
sling or hook as the holts are

haine imatallnd
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TROUBLE SHOOTING

hat
y
TROUBLE CAUSE REMEDY
Overheating Contacts not aligned. Adjust contacts.

Contacts dirty, greasy or coated with dark
film.

Contacts badly burned or pitted.

Current-carrying surfaces dirty.

Corrosive atmosphere.

Insufficient bus or cable capacity.

Bolts and nuts at terminal connections not
tight.

Current in excess of breaker rating.

Excessive ambient temperature,

Inductive heating.

Clean contacts.

Replace contacts.

Clean surfaces of current-carrying
parts.

Relocate or provide adequate enclo-
Bure.

Increase capacity of bus or cable.

Tighten, but do not exceed, elastic
limit of bolts or fittings.

Check breaker application or modify
circuit by decreasing load.

Provide adequate ventilation.

Correct bus or cable arrangement.

Failure to Trip

.

1

Travel of tripping device does not provide
positive release of tripping latch.

Worn or damaged trip unit parts.

Binds in overcurrent trip device.

Re-adjustor replace tripping device.

Replace trip unit.

Replace overcurrent trip device.

False Tripping

Overcurrent pick up too low.
Overcurrent time setting too short.

Bind in overcurrent trip device,

Checkapplication of overcurrent trip
device.

Checkapplication of overcurrent trip
device.

Replace overcurrent trip device.

Failure to Close

Binding in attachments preventing resetting

Re-align and adjust attachments.

and Latch of latch

Latch out of adjustment. Adjust latch.

Latch return spring too weak or broken. Replace spring.

Hardened or gumrny lubricant. Clean bearing and latch surfaces.

Safety pin left in push rod. Remove safety pin.

Motor burned out. Replace mo'or.

Faulty control circuit component. Replace or adjust faulty device.

Burned Main Improper contact sequence (main contacts Increase arcingcontact wipe, Adjust

Contacts not sufficiently parted when arcing contacts contact sequence by raising or

part).

Short-circuit current level above interrupting
rating of breaker.

Loss of contact wipe or pressure,

lowering main movable contact pivot
block,

Requires system study and possible

replacement with breaker having
adequate interrupting capacity.

Repl_ac;e stationary contact springs
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Low-voltage Power Circuit Breakers GEI-74600

BASIC BREAKER COMPONENTS

ARC QUENCHERS
(Fig. 4 and 5)

The arc quenchers should be in-
spected at the regular inspection
period. If the barriers are cracked
or eroded to one-half their original
thicknese, they should be replaced.

REPLACEMENT—AK BREAKERS
1. Be sure the breaker is open.

2 Remove the channel-shaped re-
taining bar by removing two screws
and two nuts,

3. Lift the quenchers clear of the
movable arcing contacts.

4, During replacement be careful
not to overtighten the screws which se-
cure the channel-shaped retainingbar.
Overtightening the screws will bow
the bar and leave the center arc quen-
cher loose.

REPLACEMENT— AKF BREAKERS

The center-pole arc gquencher of
these breakers is similar to the arc
quenchersof the standardbreakersand
is replacedina similar manner, except
that the breaker must be closed. With
the breaker closed the center-pole
contacts are open andthe arc quencher
can be removed.

Replace the outer-pole arc quen-
chers of the Type AKF breaker as
follows:

1. Be sure the breaker is open.

2. Remove the two channel-shaped
retaining bars which bear against the
front of the arc quencher by removing
four screws, two on each side.

3. Lift the arc quenchers clear of
the movable arcing contacts.

4. Replace arc quenchers and in-
sert the four screws holding the re-
taining bars in position.

DISASSEMBLY—AK AND AKF
CENTER POLE (Fig. 4)

The following instructions apply to
both the Type AK and AKF breaker
center poles.

1. Remove arc quenchers
REPLACEMENT).

(see

2. Remove screws holding spacer
block (9).

3. Remove spacer block, steel back
plate (8), and compound support (7).

4. Rock muffler (6) slightly and re-
move. The inner barriers (5) can now
be removed for inspection.

5. Remove nut and withdraw stud

(1}.

6. Removecap(2). The side (3)and
pocket (4) barriers should be free.

7. Reassemble and replace the arc
quencher inthe reverse order. Tighten
the fastenings after replacement.

1. Stud
2. Cap
3. Side Barrier

4. Pocket Barrier
5. Inner Barrier
6. Muffler

MW

7. Compound Support
8. Steel Back Plate
9. Spacer Block
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. Muffler Assembly

. Spacer Block

, Inner Barrier

Cap

Intermediate Barrier
Quter Barrier

. Side Plate

P T R A P

Fig. 5. Disossembled orc quencher—AKF outer pcle:

DISASSEMBLY— AKF OUTER
POLES (Fig. 5)

1. Remove arc quenchers (see
above) and lay on sides on a {lat sur-
face.

2. Remove hardware from one side
of arc quencher as indicated in Fig. 5.

3. Remove boltfastening cap (4)and
barrier plate assembly.

4. Barrier plates may nowbe lifted
from assembly for inspection.

5. In reassembling, make sure
components are positioned so that holes
for self-tapping hardware are in line.
Do not strip threads in compound by
overstressing screws.

POLE UNIT ASSEMBLY (Fig. 6)

NOTE: Thetextand part iden-
tification numbers containedin
this section apply to illustra-
tions covering the AK-50
breaker. The sametext is ap-
plicable to the AK-75 and 100
breakers by referring to Fig.
7 and identifying the similar
parts. These similar parts
may not, in every case, be iden-
tified by the same number.

Each pole unit assembly consists
of a set of arcing contacts, 2 set of
main contacts, the actuating linkage
and the mounting base. See Fig. 8
and 9, pole unit assemblies mounted
on back [rame assemblies,

The stationary arcing-contact as-
sembly consists of a set of parallel
. contact fingers (2), pin (3), and com-
pression springs (22}, which provide
continuous contact pressure for the full

travel of the contacts. Flexible braid
leads (5) shunt the pivot pin to prevent
possible pitting at the pivot point when
interrupting high currents. On later
model breakers shunting springs are
used in place of braids.

The movable arcing-contact assem-
bly consists of parallel contact arms
{4) carried on two movable pivet pins
(8) and {19). The arcing contacts in-
terleave the main contacts and pivot
with thern about pin (19). This rela-
tive motion is obtained by linkages
from the upper pin (7) to the breaker
mechanism.

The stationary main contact assem-
bly includes main and intermediate
contacts, The intermediate-contact
surface extends beyond the main con-
tacts and will, therefore, make before
the main contacts and break after the
main contacts. The number of con-
tacts for each breaker rating is given
in Table I,

The movable main contacts pivot
around a stationary pin (18), which
holds them to the lower block. Motion
is obtained from a second pin (7), con-
nected by an insulated link (12) to the
breaker mechanism. In addition to
flexible braids shunting the current
from the contact directly to the lower
contact block, steel springs (17) force
the contacts against the pins to pre-
vent pitting at the pivot point. The
movable main contact assembly also
contains main and intermediate con-
tacts.

In order to function properly, a
definite amount of contact pressure
and contact wipe must exist between
the movable and statinnary contacts.

Table 1 gives the figures for contact
pressure and contact wipe. Both wipe
and pressure should be checked dur-
ing the regular inspection period.

MEASURING CONTACT WIPE (Fig. 8)

1. Remove arc quenchers (see RE-
PLACEMENT under ARC QUEN-
CHER).

2. With the breaker open, measure
the horizontal distance from the edge
of the stationary contact to the sta-
tionary block behind it. ("B dim. for
arcing contacts, 'C" dim. for main
contacts. )

3. Close the breaker and repeat
item 2. The difference between the
readings in items 2 and 3 determines
the wipe of the contacts, For safety
reasons be extremely careful not to
trip the breaker.

MEASURING CONTACT PRESSURE
{Fig. 6)

1. Remove arc quenchers (see RE-
PLACEMENT under ARC QUEN-
CHER).

2. Close the breaker and measure
dimension ""B".

3. Openthe breaker. Place apush-
type scale against the stationary are-
ing contacts at a point measured in
line with the break between the con-
tact stop and the contact pivot block.
Push the contact backward until di-
mension "B" recorded in item 2 is
reached. The scale should then be read.

4, If the pressure is not within the
requirements listed on TABLE I, re-
fer to the section of these instructions
dealing with ADJUSTING CONTACT
WIPE AND PRESSURE.
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TABLE 1|
Main Contacts Intermediate Contacts Arcing Contacts
No. of | Pres- Wipe | No, of Pres- Wipe No. of Pres- Wipe
Breaker Contacts { sure in in Contacts sure in in Contacts | sure in in
Type Per Pole| Lbs. Inches | Per Pole Lbs. Inches Per Pole Lbs. Inches
AK-50 for AC 3 55 to 65| 1/16to 1 55 to 65 * 2 31 to 43 16/64 to
3/32 23/64
AK-50 for DC 3 55 to 65| 1/16 to 1 55 to 65 * 3 31 to 43 16/64 to
3/32 23/64
AK-175 for AC 5 35t0 45| 1/16 to 1 35 to 45 * 3 31 to 43 16/64 to
3/32 23/64
AK-75 for DC 5 35t045{ 1716 to 1 35 to 45 b 5 31 to 43 16/64 to
3/32 23/64
AK-100 for AC 8 25to 35 | 1/16 to 2 2510 35 * 5 31to 43 16/64 to
AK-100 for DC 3/32 23/64
AKF-1C 3 55 to 65 | 1/16 to 1 55 to 65 * 2 31to 43 16/64 to
(Outside Poles) 3/32 23/64 '
AKF-1D{Outside 5 55to 65] 1/16 to 1 55 to 65 - 3 31 to 43 16/64 to
AKF-2D Poles) 3/32 23/64
AKF-1C(Field
AKF-1D Discharge o | ----- -—— o | ----- -—- 2 10 to 16 3/16 to
Contacts) 7/16%*

* The intermediate contact wipe ghould be at least 1/16 in, greater than main contact wipe,
** Left stationary contact extends approximately 3/32 in. = 1/32 further than right hand contact,

ADJUSTING CONTACT WIPE
AND PRESSURE (Fig. 6)

1. To obtain proper contact wipe
and pressure on the center pole, di-
mension A" should be increased to
increase wipe and decreased to de-
crease wipe.

2. To change dimension "A'" re-
movethe clevis pin (14) and rotate the
clevis as necessary.

3. To prevent overstressing the
clevis threads (13) dimension "A"
should not exceed 3/16 in. and space
A" should be filled with shims to
0.005 in. of being solid.

4, With the proper center pole wipe
obtained, moving the crossbar adjust-
ing plate (10A)onthe center poleto the
right will simultanecusly increase the
wipe on bothoutside poles; moving the
adjusting plate to theleft will have the
reverse effect.

5. To increase the wipe on either
outside pole individually, move the
crossbar adjusting plate of that pole
to the left; to decrease the wipe move
the adjusting plate to the right.

NOTE: If the proper contact
pressure does not exist when
the contact wipe is within its
limits, the stationary contacts
springs should be replaced.

CONTACT SEQUENCE (Fig. &)

On the horizontal plane, the dii-
ference in the making of the arcing
contacts on the same pole must be no
greater than 1/32 in.;the difference
between arcing contacts on separate
poles 1/16 in. Ifit is desired to ad-
vance or retardthe ¢losing of the main
contacts of a pole, loosen the bolts
holding the adjustment plate (10A) of
that pole and slide plate to the left to
advance contact closing, or to the
right to retard contact closing, Maike
this adjustment onthe outer poles, us-
ing the center pole as areference. Upon
retightening adjustment plate bolts,
make sure the locking tabs are turned
uparound bolt heads, locking the bolts
securely in place.

Contact sequence in the vertical
plane should be such that when the arc-
ing contacts are just touching, the in-
termediate contact gap should be at

least 3/16 in., the main contacts gap
at least 1/4 in.

NOTE: This check can best be
made by means of the mainte-
nance handle, with the safety
pin restraining the closing
springs.

If the gap is under the required mint-
mum, it is usually possible to form
the arcing contacts and obtain the re-
quired dimensions, To form the con-
tacts, place apiece of conduit approxi-
mately two feet long, over the contact
and formthe contact either forward or
backward. If the proper dimensions
are still not obtained the movable arc-
ing contacts should be replaced.

If it has been necessary to make
any adjustments while obtaining proper
contact sequence, the contact wipe and
pressure must be checked, and adjusted,
if necessary.

CONTACTY GAP (Fig. 6)
When the breaker is open, the gap

between the movable and stationary
contacts should be between 2 5/8 in,
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and 2 3/4 in.
justed by varying the number of buffer

The gap may be ad-

spacers (11A) on the cross-bar. The
locking nuts on the buffer bolts should
be locked in such a positicn that the
buffer bolt may be rotated freely.

REPLACEMENT OF CONTACTS
(Fig. 6)

Stationary Arcing Contacts (2, Fig. 6)
(, Fig. 7)

1. Remove the upper plate by re-
moving two screws (1). On the AK-75
and -100 remove the top contact block
{25, Fig. 7) and remove insulation (3,
Fig. 7).

2. Remove screws f{rom shunting
braids (5).

3. Remove pin (3) freeing the sta-

- ti0nary contacts and springs (22).

4. Install new springs and station-

e memf e A1 1

Fig. 6. Pole unit assembly—AK-50

5. Adjust contact wipe and pres-
sure. (See ADJUSTING CONTACT
WIPE AND PRESSURE. )

Movable Arcing Contacts (Fig. 8)

The movable arcing contacts (4)
should be replaced whenthe stationary
arcing contacts are replaced,

1. Separate the front frame {rom the
back frame as described under SEPA-
RATION OF FRONT AND REAR
FRAMES.

2. Remove pins (8) and (19) and
withdraw the contacts.

3. Reassemble parts in reverse
order,
Stationary, Intermediate and Main
Contacts (Fig. 6}

1. Remove stationary arcing con-

[ U 1 S Y SO

Screw

Stationary Arcing Contact

Pin (Stationary Arcing Contact)
Movable Arcing Contact

Braid

A. Stationary Intermediate Contact
Movable Main Contact
Shouldered Pin

Pin {Arcing Contact Link}
insulating Link

Pin {Insulating Link)

10A. Adjusting Plate

11. Pirn {Side Link)

[N T RNV NPT R

—
[ =R+

11A. Buffer Spacers
12. Link
13. Clevis

14, Clevis Pin

14A. Opening Spring

15. Lower Stud

16, Pole Unit Base

17. Spring (Main Movable Contact)

18. Pin (Movable Main Contact}

19. Pin {Movable Arcing Contact)

20, Side Link

20A. Contact Stop

21. Spring (Stationary Main Contact)

22. Spring (Stationary Arcing Con-
tact}

23, Upper Stud

24. Pin (Stationary Main Contact)

25, Stationary Main Contact

26, Screw

27. Screw

2B, Stop

2. Remove screws (27) and remove
bracket which holds pin (24) in place.

3. Remove main- and intermediate~
contact stop {20A) which holds the lower
part of stationary contact. Removal
will be facilitated if the force on the
contact springs (21) is neutralized,
This can be accomplished by operat-
ing the breaker with the maintenance
handle, with the safety pin in place,
until the load on the contact stop is
relieved.

4, Loosen the hardware which
fastens the upper stud to the pole unit
base until the contact-spring load on
pin {24) is relieved.

5. Remove pin {24) and screws (26)
and lift out contacts.

6, Reassemble contacts in reverse
order, being careful to replace the
intermediate contact in the proper

———fAl e
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Fig. 7.

Movable intermediate and
Main Contacts (Fig. 6)

1. Remove the movable arcing con-
tacts as described above.

2, Loosen spring (17).

3. Remove braid if present by re-
moving screw at bottom of contact.

4. Slide link (12) to the side and
off of pin (7).

5. Slide pins (7) and (18)far enough
to the sideto allow the movable inter-
mediate contacts to be replaced.

€. Reassemble parts in reverse
order.

.
OB~ Pk W N

Pole unit assembly—AK-75 and AK-100

Always check contact wipe and pres-
sure following contact replacement.

(See ADJUSTING CONTACT WIPE
AND PRESSURE.)

OPERATING MECHANISMS

ELECTRICALLY OPERATED AK-50, -75
and -100; MANUAL AK-1-50

The electrically operated mecha-
nism includes a motor and a gear re-
duction unit, whichcharges the closing
springs (18, Fig. 10) through a crank
shaft {14, Fig. 10). The crank shaft
has an arm with a roller (12, Fig. 10)
which rides on the closing cam (2,
Fig. 11). The position of this closing
cam roller is shown in Fig. 114, 11B,

22.
23.
24,
25. Top Contact Block

. Stationary Arcing Contact

. Pin {Stationary Arcing Contact)
. Insulation

. Movable Arcing Contact

. Stationary Intermediate Contact
. Movable Main Contact

. Shouldered Pin

. Link

. Pin {Arcing Centact Link)

. Insulating Link

10. Pin {Insulating Link}
10A. Adjusting Plate

11. Pin {Side Lank}

12.

13,

14, Lower Stud

15. Pole Unit Base

16. Spring {Main Movable Contact}

17, Pin (Movable Main Contact)

18.

19. Side Link

20. Spring (Stationary Main Contact)

21.

Clevis
Clevis Pin

Pin {Movable Arcing Contact}

Spring {Stationary Arcing
Contact)

Upper Stud

Pin (Stationary Main Contact}
Stationary Main Contact

and11C. Theclosing cam is connected
to the center-pole unit througha clevis
and through a crossbar it controls the
opening and closing of the contacts on
all pole units.

The electrical operating mechanism
of Types AKF-1C and AKF-1D may be
equipped withan operating mechanism
similar tothe standard breaker. This
mechanism can be quickly recognized
by the presence of two cut-off switches
(land 3, Fig. 20}, Later Type AKF-1C
and AKF-2D breakers are equipped with
dynamic=brake type mechanisms.
These mechanisms can easily be identi-
fied by the presence of three cut-off
switches. Refer tothe section of these
instructions entitled DYNAMIC BRAKE
for a description of the operation and
adjustments.

With the breaker open andthe clos-
ing springs discharged, the seguence
of operation is as follows:
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1. Stationary Arcing 6. Crossbar 1. Upper Contact Block 6. Lower Contact
Contact 7. Series Overcurrent Z, Stationary Arcing Block

2., Movable Arcing Device Contact 7. Movable Main
Contact 8. Movable Intermediate 3. Movable Arcing Contact Contact

3. Stationary Main Contact Contact 4. Stationary Main Contact 8, Movable Interme-

4, Clamp 9. Stationary Intermediate 5. Staticnary Intermediate diate Contact

5. Movable Main Contact Contact Contact 9, Crossbhar
Fig. 8. Front view of back frame assembly—AK-50 Fig. 9. Front view of back frome assembly—AK-10C

\'.'ihuruing the Closing Springs (Fig. 10)

1. The mechanism in position is
shown in Fig. 11A,

2, The moter turns the crank (10)
which is mounted on the output shaft
ofthegear reduction unit. The charg-
ing roller, which is on the face of the
crank, has paddle arm (11} bearing on
it.

3. As the crank turns, the roller
pushes the paddle arm upward, there-
by charging the closing springs through
the spring charging arm (15) of the
crank shaft,

4. Asthecharging roller approaches
dead center a cut-off switch opens,
de-energizing the motor circuit,

5. The breaker is now ready toclose
when a closing signal is given.

6. With the breaker resting at the
precharge position, the trip latch may
or may not be in the reset position.
This depends on the position of roller
(15, Fig. 11B)}with respect tothe cam
(2, Fig. 11B).

Closing the Brecker
Electrically Operated (Fig. 10)

\j 1. With the mechanism in the po-

springs charged, applying a closing
signal will cause the motor to continue
to charge.the closing springs allowing
the mechanismto reset, if not already
reset, to the position shown in Fig.
11B.

2. As the crank roller (7) passes
its top dead-center position, (maxi-
mum spring charge position) the clos-
ing springs are free to discharge.
Crank (10} can be overdriven inde-
pendently of the motor so that roller
{7T) assumes its bottom dead-center
position without restraint.

3. As the springs discharge, the
rotation of the crank shaft (14) causes
roller (15, Fig. 11) to rotate cam (2,
Fig. 11)andraise clevis (13, Fig. 11).
Prop (18, Fig. 11) holds cam (2, Fig.
11C) in this position.

4. Raising clevis (13, Fig. 11C)
closes the breaker contacts through
the pole base linkage.

Manvally Opercted (AK-1-50)

Functionally, the manual breaker
closing action is the same as the elec~
trical breaker, except the resetting
action is accomplished by rotating the
manual closing handle counterclock-
wise to reset the latch. The closing

handle clockwise to its normal posi-
tion. Itis recommended thatthe clock-
wise closing stroke be performed with
a relatively fast-snapping action to
avoid burning of the breaker contacts,
if closed under load.

Tripping the Brecker (Fig. 11)

Operation of any of the trip devices
rotates the trip shaft (11) which allows
the trip latch (10} to release the latch
prop (5}. This allows the forces of the
contact and opening springs to reposi-
tion the operating mechanism linkage
to the position shown in Fig. 11A, In
this position, the operating cycle may
be repeated.

Adjustments {Fig. 11}

All adiustments should be made
with the operating mechanism in the
reset position as shown in Fig. 11B.
(The mechanism should be reset by
manua) operation with the safety pin in
place.)

1, The gap between the trip latch
{10) and the roller (9) of the reset latch
should be between 1/64 in. and 1/32
in, This adjustment can be obtained
by turning screw (6).

2. The center line of the trip latch

damN e L o o __ 11 -, % oav - _
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. Pin 11. Paddle
. Bushing 12, Closing Cam
. Bracket Roller
. Indicator 13. Closing Cam
Bracket Arm
. Frame 14, Crank Shaft
» Crank Roller 5. Spring Charg-
. Gear Reduc- ing Arm

tion Unit 16. Closing Spring
. Motor 17. Push Red
10, Crank 18. Clip

o =t O~ W0 N

(Y]

Fig. 10. Closing spring
and chorging mechanism

the roller (9). On Types AK-1-50-1to
10 and AK-1-75-1 to 3 breakers, form
the latchbuffer stop (14) to maintain the
adjustment. On Types AK-2-75 and
AK-2-100 breakers, the latch buffer
stop is on the mechanism frame and
can be adjusted by loosening the re-
taining screws to reposition the latch
buffer stop.

3. The distance between the roller
on link (3) and prop (5) should be be-
tween 1/64 in. and 1/32 in. To ob-
tain this gap, advance or retard the
nuts (4A) on the bottom of the rodusing
the reset spring (4).

Replacement

When replacing the gperating mecha-
nism, refer to the sectiontitled SEPA-
RATION OF FRONT AND BACK
FRAMES under MAINTENANCE in

thasa lenbaintinmn

Motor ond Geor-reduction Unit

The motor s mounted on the side of
the gear-reduction unit and through a
worm gear and a planetary %ear train
drives the crank ?10, Fig. 10) witha
reduction 1000:1. To remove the motor
and gear-reduction unit, proceed as

1, Remove the front frame (gee
SEPARATION OF FRONT AND REAR
FRAME.)

2. Remove closing springs and
crank-ghaft as illustrated in Fig. 12

follows:

MECHANISM N MOTION BEFORE

FiG-11A

and 13.

RESETTING AS SHOWN IN FIiG~1IB

w

P R A T

FIG-1C
MECHANSM N CLOSED POSITION
(CLOSNG SPRNG DISCHARGED)

. Spring

. Cam

. Link

. Reset Spring

. Spring Adjusting Nuts

. Prop

. Adjusting Screw

« Adjusting Screw Stop Pin

. Prop Return Spring

. Roller

. Trip Latch

. Trip Shaft

. Clevis Pin

. Clevis

. Latch Buffer Stop
{Bronze Material)

. Roller

. Prop

Eim 1% [ SSPTS '

Fio-118

MECHANSM N RESET POSTION
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Fig. 12.

j 3. Disconnect the leads from motor
and remove the wires attached to gear
unit housing.

4. Remove four bolts at the bottom
of the front frame and one bolt at top
of gear reduction unit. The motor and
gear unit may now be removed.

NOTE: ¥ it is desired to re-
place only the motor unit, dis-
connect the motor leads and re-
move only the hardware [asten-
ing it to the gear-reduction
unit. When removing the motor
only, the front frame should be
placed front side down to pre-
vent the oil escaping from the
gear unit.

The gear reduction unit contains 4
ounces of oil similar to Atlantic Re-
fining Company's Grade HFS No. 3.
It should not be necessary to add or
change oil except when the gear-reduc-
tion unit and motor are disassembled.

STORED-ENERGY MANUAL
MECHANISM (Fig. 14)

—AK-2-50, -75 and -100

This breaker is equipped with a
spring-charged stored-energy mecha-

Rear view of front frome—AK-1-50 showing com
shoft locking plate being loosened

Fig. 13.

nism similar to the mechanism used
on the AK-2-50, -75 and -100 elec-
trical breakers. The closing springs
(5) are charged by operating the manua}
closing handle (22) on the front of the
breaker, instead of the ¢losing motor
as is the case with the electrical
breaker. Closing this breaker is ac-
complished by pumping the operating
handle four complete cycles, first
counterclockwise through 120 degrees
from its normal vertical position and
then clockwise back through 120 de-
grees. When approximately 70 de-
grees of the fourth clockwise stroke

have been completed, the closing’

springs, which have been charged dur-
ing the previous strokes of the closing
handle, are driven over-center and
the breaker closes,

This mechanism consists basically
of a closing spring assembly, ratchet
wheel and output crank assembly,
handle shaft and pawl assembly, and
the closing handle.

Closing the Breaker {Fig. 14)

The first stroke of the closing handle
causes the ratchet pawls (21) attached
to the handle shait (23}, to engage the

Rear view of front frame—AK-1-50 showing com
shaft locking plate and com shoft removed

first tooth of the ratchet wheel (17),
thus beginning to charge the closing
springs. The subsequent closing han-
die strokes perform the same function
as the pawls (21) engage the teeth in
the ratchet wheel {17), thus rotating
the ratchet wheel and output crank (32)
and completely charging the closing
springs. This rotation of the ratchet
wheel and output crank is in a counter-
clockwise direction from the lower po-
sition, through slightly more than 180
degrees, to aposition just beyond dead
center. In this position the closing
springs are free to release their en-
ergy, closing the breaker at a high
speed.

inserting the Sofety Pin (Fig. 14)

If it is desired to slowly close the
breaker contacts to check contact wipe
and sequence, operate the closing han-
dle 31/2complete cycles as described
above. At the end of the fourth coun-
terclockwise stroke and before per-
forming the fourth clockwise stroke,
insert the safety pin (3) into the hole
(4) in the guide rod (6), thus prevent-
ingthe closing springs (5} from releas-
ing their energy to close the breaker
contacts,
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TR AANCLE AKD EHCITONED MEVPYED

i1. Upper Spring Pin 11,
2. Safety Pin Holder 12.
3. Safety Pin and Chain 13,
4. Safety Pin Hole 14,
5. Closing Springs 15.
6. Guide Rod 16.
7. Pawl Springs 17.
B. Front Escutcheon 18.
9. Front Bearing Plate 19,

10. Bearing Plate Mounting Bolts 20.

31. Lower Spring Pin

Fig. 14.

Cutput Crank Roller

Thrust Bearing

Shims

Groove Pin

Nylok Serew

Ratchet Wheel Shaftand Aem.
Ratchet Wheel

Side Plate Shims

Side Plate Mounting Bolts
Bearing Side Plate

21.
22.
23,
24.
25,
26,
27,
28.
29.
30.

g

Ratchet Pawls

Manual Closing Handle

Closing Handle Shaft and Pawl Asm.
Roll Pin

Main Closing Crank

Pawl Buffer Stop

Buffer Stop Shims

Buffer Stop Support

Handle Return Spring

Mechanism Roller

32, Qutput Crank

Stored-energy manual closing mechanism charged position—AK-2

GEI-74600
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_ Replacement (Fig. 14)

H it is necessary to replace any of
the mechanism parts, the following
total procedure is recommended. This
procedure may be halted at the step
required to replace any particular
part:

1, Install the safety pin (3) as de-
scribed above.

2. Separate the front and rear
frames as described under "SEPARA-
TION OF FRONT AND REAR
FRAMES" in the "MAINTENANCE™
section of these instructions.

3. Remove the closing spring as-
sembly by removing the upper and
lower spring pins (1, 31).

4. Remove the right hand bearing
gide plate (20), and the side plate shims
(18) if present, by removing four mount-
ing bolts (19), thus allowing the main
closing crank (25) to be removed,

5. Remove the closing handle (22)
by removing two set screws threaded
in same hole.

6. Remove the front escutcheon by
, removing four screws holding it to the
" front frame center support.

7. Remove the handle return spring
(29) by unhooking either end of the
spring.

8. Disconnect the top end of each
pawl spring (7).

9, Remove the roll pin (24), thus
allowing the closing handle shaft (23)
and pawl assembly (23)to be removed.

10. Remove the ratchet wheel (17)
and its assembly (16) by removing
Nylok* screw (15) and thrust bearing
(12). I shims (13) are present they
must also be removed,

11. Remove front bearing plate (9) by
removing three mounting bolts (10) ac-
cessible from the front of the breaker,
The mechanism is now completely dis-
assembled, Itisnotrecommended that
any of the subassemblies removed dur-
ing the above operation be further dis-
assembled in the field, Replacement
gub-assembiies should bhe obtained
from the factory.

12. To reassemble the mechanism,
reverse the procedure described above.

FIELD
SWITCH

FIELD DISCHARGE
j CONTAGTS DISCHARGE

P RESISTOR

FIELD
WINDING

W
Fig. 15.

NOTE: Whenreassembling the
mechanism, the adjustments
listed below should be checked
at the appropriate time of re-
assembly. The appropriate
time for each adjustment is in-
dicated in the adjustment text,

Typical connection diagram

Adjustments (Fig. 14}

Frequent adjustments to the mech-
anism should not be required. I the
mechanism has been disassembled, it
will be necessary to check the follow-
ing adjustments:

1. It maybe necessary to add shims
(13) to reduce the end play of the rat-
chet wheel shaft (16). An end play of
0.010 to 0.020 of an inch is recom-
mended. Shims should be obtained
from the factory.

2, It may be necessary ito add buf-
fer stop shims (27) to the buffer stop
(26) to provide a clearance of 1/64 to
1/32 inch between the pawls (21) and
the buffer stop, when the pawls are
touching the ratchet wheel teeth ex-
tending @ maximum distance from the
center of rotation of the ratchet wheel
(17). This measurement should be
made while operating the closing han-
dle during the four spring charging op-
erations and before the closing springs
are reassembled.

3. The ratchet pawls (21} should op-
erate freely throughout the closing
sirokes. They should engage the rat-
chet wheel teeth near the end of each
counterclockwise and clockwise stroke
of the closing handle with a definite
clicking sound, indicating a free non-
binding operation. After the clicking
sound is detected, the closing handle
should have a minimum overtravel of
1/2 in, or 3 1/2 degrees, measured at
the end of each handle stroke.

4, The groove pin (14} in the front
of the ratchet wheel assembly (16) must
be assembled in 2 manner that will al-
low Nylok screw (15) to be tightened

in. should exist between the frc;nt of
the groove pin and the rear surface of
the Nylok screw head.

Other adjustments to the closing
and operating mechanisms, such as
complete contact and latch adjustments,
may be made by following the pre-
viously described instructions for the
AK-50, -75 and -100 breaker mecha-
nisms,

AKF MECHANISM (Fig. 16)

The Type AKF breakers are two-
pole breakers with field discharge
contacts placed in the center pole,
When this breaker is opened, the field
discharge contacts close, thus con-
necting an external discharge resistor
across the field of the generator or
motor. When the breaker is closed,
the field discharge contacts are opened.
See Fig. 15 for a typical circuit con-
nection,

When the breaker is tripped, the
opening springs pull crossbar (%) down-
ward, opening the breaker's outer
poles. As the crossbar moves down-
ward, link (A) rotates about a fixed
center (17), collapsing toggle links (B)
and (C) upward, thereby closing cen-
ter-pole contacts through connecting
link (D). Link {C) consists of two links
riveted together, forming a single tri-
angular link,

Contact Adjustments
Measurements

For contact measurements and ad-
justments of the two outside poles of
the breaker, refer to POLE UNIT
ASSEMBLY.

Contact measurements of the cen-
ter-pole field discharge contacts should
be made onthe left contact and be with-
in the following limits:

1. Contact wipe, 3/16 in, to 7/16
in.

2. Contactpressure, 101b. to 16 lb.

3. Gap between contacts when cen-
ter pole is open, 1 1/2in. to 1 3/4 in.

4, Overlap betweenthe center-pole
contacts and the arcing contacts of the
outer poles, 3/16 in. to 7/16 in,

Measurements of the center-pole
contact wipe and pressure may be
made by following the same procedure
as outlined for the standard pole unit
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i. Springs 6. Movable Contact 10. Adjusting Plate 14, Shims
2. Insulation 7. Pin 11. Bolt 15. Bolt
3, Stationary Contact 8. Buffer 12, Buffer 16. Pin
4. Pin 9, Crossbar 13. Screw 17. Pin
5. Screw

Fig. 16.

of the center-pole contacts and the
outer pole arcing contacts may be
checked by the following procedure:

1. Remove arc quenchers (see ARC
QUENCHER).

2. Insertsafetypininpushrod. (See
Fig. 3 under MAINTENANCE. )

3. Operate closing mechanism with
maintenance handle until ar¢ing con-
tacts of outer poles just touch.

4. Measure distance between for-
ward edge of left staticnary contact of
center pole and surface of insulation
block behind contact.

§. Continue to operate maintenance
closing handle until center-pole contact
opens fully.

6. Repeat measurement described
in step 4. Difference between meas-

Field discharge contacts {center pole}

Adjusting Center-pole Contact Wipe
and Overlap (Fig. 16)

H measurements reveal either in-
correct center-pole contact wipe or
incorrect overlap of contacts, adjust-
ments should be made by the following
procedure:

1. With outside poles open, loosen
adjustment plate (10) of center pole on
crossbar (8) by freeingbolt locking tab
and loosening bolts (11).

2. Hcenter-pole wipe or overlapis
to be increased, move the adjustment
plate to the left; if itis tobe decreased,
move {t to the right.

3. After proper adjustment is made,
tighten adjustment plate bolts until
plate is snug. Then tap adjustment
plate in such a way as to bring lower
edge of slot in plate to bear against
bolt. Tighten boit until lockwasher is
fully compressed. Then form locking
tabs pver bolt heads so that bolts are

NOTE: Ifthe above adjustment
has been made, it is neceesary
to recheckthe outer-pole wipe.
If this is outsidethe prescribed
limits, correct as described in
POLE UNIT ASSEMBLY.

4. If proper wipe cannot be obtained
within the range of the adjustment de-
scribed above, it will be necessary to
obtain further adjustment by means of
the vertical shims (14) provided for
the purpose. In order to accomplish
this, proceed as follows:

a. Separate the front frame from
the back frame (see SEPARATION OF
FRONT AND REAR FRAMES).

b. Loosen screw (13} and remove
bolt {15).

¢. Remove vertical shims (14) to
decrease wipe; add to increase.

d. Replace bolt (15} and tighten
screw (13).

e. Reassemble front and back
frame.

Adjusting Center-pele Open
Contact Gap (Fig. 16)

Improper open contact gap of the
center pole may be adjusted by the
following procedure,

1. Loosen screw {13) and bolt (15).

2. If gap is to be increased, hori-
zontal shims (14) should be removed.
If it is to be decreased, they should
be added. Shims may be removed by
sliding them to the front of the breaker.
They are slotted for easy removal.
(Effect of this adjustment on contact
wipe and overlap is negligible.)

3. Tighten hardware.

Contact Replacement
Stationary Ceontacts {Fig. 16)

1. Remove arc quencher (see ARC
QUENCHER).

2. Remove screw (5) from braid.

3. Driftout pin (4) and remove con-
tacts.

4. Reassemble in reverse order
with new contacts.

5. Check contact overlap and wipe,
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\Movcbh Contacts (Fig. 16}

1. Remove arc quencher (see ARC
QUENCHER).

2. Remove tru-arc retainers on
right side of pins {7} and (16).

3. Drift pins (7) and (16) to the left
far enough to free movable contacts.

4, Reassemble in reverse order
with new contacts,

5. Check contact overlap and wipe
and readjust if necessary (see above).

AUXILIARY SWITCH
AK BREAKERS (Fig. 17)

The auxiliary switch is used to
make and break various control cir-
cuits as the circuit breaker is opened
and closed.

The auxiliary switch is mounted on
the left side of the front frame. As
the crossbar (4) moves, with the con-
tacts, to the open or closed position
it operates atriangular link (6) through
an operating rod {5). The triangular
link rotates the operating shaft (8) of

:the auxiliary switch, which, through
cams located on this shaft, opens and
closes the auxiliary switch contacts.

1. Frame

2. Open and Closed Indicator
3. Front Escutcheon

. Crossbar

. Operating Rod

. Triangular Link

. Link

. Operating Shaft

. Auxiliary Switch
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1. Mounting Bolt 5. Bottom Cover
2. Tie Bolt 6. End Plate
3. Shaft 7. Top Cover
4. Screw 8. 'a' Contacts

Fig. 18.

The top terminals of the switch are
“a' contacts (open when the breaker is
open) and the bottom terminals are "b"
contacts {closed when the breaker is
open).

Replacement (Fig. 17)

1. Disconnectall leads to auxiliary
switch,

2. Remove two mounting bolts.

3. Disengage auxiliary switch shaft
(8) from the triangular link (6).

10, Rocker Arm 14,
11. Pin 15,
12. Cam 16,

Auxiliory switch—stondord breaker

'b' Contacts
'b' Terminals
'a' Terrminals
Barrier

9, Contact Spring 13,

4. Setarrowonnew auxiliary switch
shaft.

5. Push auxiliary switch shaft (8}
inte square hole in link (breaker open).

6. Replace mounting hardware and
wiring.

Adjustment {Fig. 17}

The 'a'" contacts of the auxiliary
switch should close before the arcing
contacts of the breaker close. This
may be checked by slowly closing the

. Pin

. Switch Mounting Bolt
. Auxiliary Switch Shaft
Crossbar

. Operating Rod

. Link

. Bolt

. Link

. Locknut

. Link

. Triangular Link

. Link

—
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breaker with the maintenance handle,
with the safety pin restraining the clos-
ing springs, and with a bell set across
the "a" terminals of the auxiliary
switch.

The closing of the "a" contacts can
be advanced or retarded by extending
or reducing the external length of the
operating rod (5). The length of the
operating rod (5) should be adjusted so
that the switch™a" contacts close when
the arcing contacts are parted by 1/8
to 1/4 in. The operating rod should
also be aligned vertically so that it is
parallel with the sides of the breaker
{frame center channel and perpendicu-
lar with the crossbar (4). This align-
ment may be secured by relocating the
washers on the pin which connects the
operating rod to the crossbar,

AKF BREAKERS (Fig. 19)

The auxiliary switch mounting and
linkage on the AKF breakers are dif-

ferent from that of the standard AK
breakers. Figures 17 and 19 show the
difference in the mounting positions,
with the AKF switches rotated 80 de-
grees withrespect to the mounting po-
sition of the standard breaker switch.
There is also & slight difference be-
tween the linkage of the AKF breaker
switches, however the principle of op-
eration remains the same.

When the breaker operates, the
movement of the crossbar (4) rotates
triangular link (11) about fixed center
(1). This rotational motion ig trans-
mitied to the auxiliary-switch shaft
{3) by the linkage comprised of links
(10}, (8) and (8). The breaker posi~
tion indicator is alsc operated by this
mechanism through link (12).

Replacement {Fig. 19)

1. Disconnectall leads to auxiliary
switch.

2. Remove mounting hardware at (2)
and (7).

3. Withdraw auxiliary switch.

4_ Insert new switch with arrow on
shaft pointing up and towards the back
of the breaker as in Fig. 17.

5. Replace mounting hardware and
wiring.

Adjustments (Fig. 19)

The auxiliary switch operating rod
{5) should be adjusted sothat the switch
"a'" contacts close whanthe arcing con-
tacts of the outer poles are parted by
1/8 to 1/4 in. This dimension may be
checkedin the same manner described
for the standard breakers. The length
of the operating rod may be varied by
changing dimension "a" (see Fig, 19)
and aligning the operating rod as de-
scribed for the standard breakers.

ELECTRICAL CLOSING DEVICES AND CONTROLS

A closing switchand motor mecha-
nism are provided for closing the
breaker electrically.

CLOSING SWITCH

The closing button, when provided,
is mounted on the front escutcheon.
When the closing button is pressed in-
ward it engages a rod which in turn
operates a switch, which is mounted
on the front frame to the right of the
operating mechanism.

To replace the closing switch, dis-
connect the wiringand remove the nuts
which hold the switch to its mounting
bracket.

CUT-OFF SWITCHES (Fig. 20)

The motor cut-off switches are
mounted on the side of thefront frame.
When the breaker control circuit is
energized the motor circuit is main-
tained through the closed contacts of
switch {1), thus charging the closing
springs. At the end of the charging
stroke the cut-off switch is mechani-
cally operated by the charging of the

1. 'G' Switch 5. Retaining Ring

2. Ingulation 6. Lever Bracket
3, 'F' Switeh 7, Mounting Bracket
4, Rod 8. Cover

Fig. 20. Motor cul-off switch

springs and through the operating rod
(4), thus opening switch (1) contacts
and closing switch (3) contacts. This
opens the motor circuit until a closing
signal is given. When a closing signal
is giventhe motor isenergized through
switch (3) contact, further charging
the closing springs and closing the
breaker. When the breaker closes,
the cut-off switch is again mechanic-
ally operated, reverting to its origi-
nal position with switch (1) contact now
closed and switch (3) open, thereby
allowing the motor to charge the clos-
ing springs for a subsequent closing
operation.

If the switches do not function prop-
erly, they should be replaced by dis-
connecting the wiring and removing
them from their mounting bracket,

CONTROL RELAY

The control relay ts mountedon the
left side of the front frame. It is used
to open and close the motor circuit.
To replace reraove wiring and holding
screws. Refer to Fig. I for control
relay circuit connections.
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TIME-DELAY UNDERVOLTAGE
TRIPPING DEVICE (Fig. 21)

This device is mounted to abracket
on the left side of the operating mecha-
nism (looking from the front). The
purpose of this device in to trip the
breaker, if desired, when certain
undervoltage conditions exist. For
rated voltage, the armature (3) is at-
tracted by the magnet (14). I the volt-
age falls below the predetermined value
the magnet (14) releases the armature
{3). Spring (4) then pulls armature
(3) upward against the restraining force
of the oilincylinder (10); this action
causes a minimum time delay of three
seconds. When the spring overcomes
the restraining force of the oil, the
armature engages screw (20) thus ro-
tating the trip shaft and opening the
breaker.

ADJUSTMENTS (Fig. 21)

An adjusting screw (20) in the trip
lever is used to allowfrom 1/32 in. to
1/16 in. overtravel after tripping the
breaker.

Adjusting screw (2) and spring (4)
are usedto adjust thearmature sothat
it will pick up at 80 percent of normal
voltage and drop out between 30 percent
and 60 percent of normal voltage.

PROTECTIVE DEVICES

When any time delay of 3to 10 sec-
onds exists from loss of voltage, the
device is considered satisfactorily ad-
justed. This device is factory set,
non-adjustable in the field.

From1/4 in. to3/8 in, of oil should
be maintained in the cylinder at all
times. In orderto make an inepection
of the oil, the cylinder may be un-
screwed from the cap. G-E silicone
oil P981LT40NV or similar grade
should be used in the cylinder.

REPLACEMENT (Fig. 21)

Device

1. Disconnect coil leads,

2. Remove two screwsfrom bracket
(1). (Bracket is omitted when instan-
taneous undervoltage device is used.)

3. Remove four mounting screws
(21) and remove device.

4, Install new device in reverse
order.

Coil (15)

1. Disconnect leads to coil

2. Remaove two screws (16).
3. Remove magnet and coil as-
sembly.

4, Straighten laminations around
shading ring {5).

5. Remove shading ring and
straighten lower end of coil clamp
(13).

6. Remove coil. Install new coil
in reverse order.

INSTANTANEOUS UNDER-
VOILTAGE TRIPPING DEVICE

(Fig. 21)

The instantaneous undervoltage de-
vice is mounted in the same location
and manner as the time-delay device.
Its construction is similar tothe time-
delay device with the exception of the
time-delay feature. The omission of
this feature eliminates the cylinder
(10}, plunger (12), connecting rod (11},
clevis (7), bracket (1), and adjusting
nut (8} from the device.

The adjustments and replacement of
this device are the same as those de-
scribed above for the time-delay under-
voltage device.

. e 23
O . |
a4 k 22
' o & 2|
A SN - W -
1o B o —
o2o 3 ! ‘ 19
030 4 ; IB
odo 5 g - 7
olo RO E,\_f
T | ) PR
030 7 E el ' ID:
——J2—lodol-41 = P '
. 9 o9 16
——J1 —e50r- Id A
0g o 1 . : ; D%
B 12 » © ®)
B5 B4 i5
|-\/\/\/‘-J / 14
J 13
UV
1. Bracket 5. Shading Ring 9. Cap 13. Clamp 17. Pin
2. Adjusting Screw and Nut 6, Pin 10. Cylinder 14, Magnet 18, Adjusting Screws
3. Armature 7. Clevis 11. Connection Rod 15, Coil 19. Locking Wire
4. Spring B. Adjusting Nut 12. Plunger 16. Screws 20, Adjusting Screws
21. Mounting Screws 22. Trip Paddle and Clamp 23. Supporting Bracket

Fig. 21,

Time-delay undervoltage tripbina device
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1. Magnet 7. 5.T.D. Calibration Spring 13, L.T.D. Calibration Spring 19. L. T.D. Armature
2. Pallet B, Trip Arm 14. Spring Holder 20. Stop Pin
3. Pimon 9. Trip Paddle 15. Calibration Clamp Nut 21. Counter Weight
4. Escape Wheel 10. Trip Paddie Adjusting Screw 16. Cylinder 22, Magnet
5. Driving Segment L. L.T.D. Lever 17. Frame 23. Pole Unit
6. 5.T.D. Lever 12. Inst. Trip Spring {High Set) 18, §,T.D, Armature 24. Connecting Rods

25. Armature Adjusting Screw

Fig. 22. Direct-acting tripping device—EC-]

DIRECT-ACTING TRIPPING
DEVICE EC-1 (Fig. 22)

(USED ON AK-1-75 AND AK-1-100)

The direct-acting overcurrent trip-
ping device causes the breakerto open
within a predetermined time range,
depending on the magnitude of the over-
current. This device can be provided
with the following tripping combina-
tions:

1. Long time delay, short time de-
lay and instantaneous tripping.

2, long time and short time delay
tripping only.

3. Long time delay and instantane-
cus tripping.

4, Short time delay and instantane-
ous tripping.

5. Short time delay tripping only.
6. Instantaneous tripping only:

adjustable (Low Set) or
non-adjustable (High Set)

The short time delay and long time
delay armatures for the AK-1-75-1
are located as shown in Fig. 22, but
their positions are reversed for the
AK-1-100-1.

SHORT TIME-DELAY TRIPPING
{Fig. 22)
The armature (18) is restrained by

P XIS n

netic force produced by an overcurrent
condition overcomes this restraining
force, the armature movement is fur-
ther retarded by an escapement mecha-
nism, which produces an inverse time
delay characteristic,

LONG TIME-DELAY TRIPPING
(Fig. 22}

The armature {19} is restrained by
a calibrating spring, After the mag-
netic force produced by an overcurrent
condition overcomes this restraining
force, the armature movement is fur-
ther retarded by the flow of silicone oil
in a cylinder (16). This mechanism
produces an inverse time delay char-
acteristic.

INSTANTANEQUS TRIPPING (Fig. 22}

1. Adjustable instantaneous tripping
is similar to long time delay tripping,
except that the jong time delay escape-
ment mechanism is removed to elimi-
nate the intentional time delay.

2. Noﬁadjustable instantaneous trip-
ping is accomplished when the mag-
netic force overcomes the force of 2
heavy restraining spring (12} connected
between the armature and the support
fastened to the frame of the device.

REPLACEMENT (Fig. 22)

1. Remove the front frame (see
SEPARATION OF FRONT AND REAR
FRAMES under MAINTENANCE).

2, Remove retainers and pinsfrom

[ Y T
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3. Remove the screws whichsecure
the device to the breaker pole unitbase.
The device is now free.

4, Remove magnet (22) and arma-
ture assemblies (18) and (19} by remov-
ing screws which secure the assem-
blies to the lower stud.

5. Followthe zbove procedure inthe
reverse order and adjust the device as
described belowunder ADJUSTMENTS.

ADJUSTMENTS (Fig. 22)

1. The air gaps between magnet (22)
and armatures (18) and (19) are set by
adjusting screws (25). When replacing
the device refer to the drawing which
accompanies each newdevice for spe-
cific gap dimensions. The gap dimen-
sion is measured from the magnet to
the armature at the point where the gap
is largest. Tighten the locking nuts on
adjusting screws (25} after setting
proper air gaps.

2. With the airgapsetas in item 1,
and the armatures {18) and {19) resting
against the adjusting screws (25), move
the crank, which attaches to the con-
necting rods (24), toward the front of
the device. Adjust the connecting rods
(24} to the proper length by turning
them inthe clevis which attaches them
to the crank. Connecting rod pins
should be in the right-hand direction
{facing the back of the breaker), before
attaching the tru-arc retainers for
4000-ampere frame size. Position
should be opposite for 3000-ampere

F_JUUFIR R S
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3. Place a 1/32-in. gage between

\Jmagnet (22) and armature (18),

4, Pushthe armature solidly against
the magnet with the gage inplace. The
breaker should trip,

5. I the breaker does not trip, turn
the adjusting screw (10), and repeat
steps 1 and 2.

6. This adjustment must be made
for both armatures.

7. When the armatures are resting
against the adjusting screws (25) and
the breaker is reset, there should be
1/32-in. clearance between the adjust-
ing screw (10) and trip paddle (3).

DIRECT-ACTING TRIPPING
DEVICES EC-1A and EC-1B
(Fig. 23)

(USED ON AK-2-75 AND AK-2-100)

The Type EC-1A or EC-1B over-
current tripping device is a direct-
acting device that causes the power
circuit breaker with which it is asso-
ciated to open within a predetermined
time range which depends upon the
magnitude of the current overload. The
EC-1A or EC-1B tripping devices can
be constructed to supply a variety of
different types of time-current charac-
teristics, either alone or in combina-
tion, These are longtime delay, short
time delay, and instantaneous, and they
are identified respectively by numbers
1, 2and 3. Characteristics are further
broken, down within each of the first
two of these general classifications into
maximum, intermediate, and mini-
murm values of the time delay period.
These are coded respectively as AA,
BB and CC. Time and current rela-
tionships for the varidus device charac-
teristics are given by curve drawing
289B198,

The EC-1A and EC-1Btripping de-
vices differ only in that the EC-1B is
adjustable on high-set instantaneous
tripping, The EC-1A is notadjustable
on high-set instantaneous tripping and
its pickup value for this setting is given
in a particular current magnitude in-
scribed on the device nameplate. The
adjustable setting mechanism of the
EC-1B is shown at the top of Fig. 23,

Y

low-set instantaneous tripping is
adjustable from 80 percent to 250 per-

cent of the continuous current rating of
_,jlhe device. Whenever this is used, it

is the onlv characteristic of the de-

£C 18 ADIUSTRBLE mish-5E7 INST—Pp | d

1. §.T.N. Armature 1¢. Connecting Rod 19, Clamp

2. Pallet 1i. Magnet 20. Stud

3. Pinion 12. Trip Paddle 21. Calibration Scale

4. Escape Wheel 13. Lock Nut 22. Inst. Calibration

5. Driving Segment 14. L.T.D, Armature Spring (High Set}

6, §.T.D. Calibration 15. Inst. Calibration 23, Clamping Nut
Spring Spring 24. Calibration Washer

7. 5.T.D. Trip Adj. 16. L.T.D. Calibra- 25, Armature

8. Trip Link tion Spring 26. Magnet

9, Air Gap Adj. 17. Calibration Clamp Nut 27. Connecting Rod

18. Dashpot

). B

o
TN,

Fig. 23. Direct-acting tripping devices—EC-1A and EC-18

conjunction with any other character-
istic is always high-set, non-adjusi-
able on the EC-1A.

A gingle EC-1A or EC-1Bovercur-
rent device may incorporate the same
combination of tripping characteristics
described under the EC-1 DIRECT
ACTING DEVICE.

Whenever either armature {1 or 14)
closes against the magnet (11), motion
is transmitted through the mechanism
linkage, rotating tripping link (8) so
that connecting rod (10) is pulled to-
wards the rear of the breaker. By
means of trip paddle (12) this results
in the displacement of the breaker
mechanism trip latch whichcauses the
breaker to trip open. Long and short
time delay tripping is achieved through
separate timine devices as described

SHORT TIME-DELAY TRIPPING
{Fig. 23}

The short time delay armature (1)
is restrained by a calibration spring
(6). I the force tending to close the
armature against the magnet (11) is
great enough to overcome the spring
force, the speed of movement is gov-
erned by the mechanical escapement
mechanism consisting of parts (2), (3},
{4) and (5).

LONG TIME-DELAY TRIPPING
{Fig. 23)

The long time delay armature (14)
is restrained by the long time delay
calibrationspring (16). After the mag-
netic force produced by the overcur-
rent condition overcomes this re-
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movement is governed by the flow of
oil through an orifice in the piston of
the dashpot {18). The time required
to displace the piston is inversely pro-
portional to the force tending to close
the magnetic circuit.

INSTANTANEOUS TRIPPING (Fig. 23)

High-set, Non-adjustable

When an overcurrent is of the mag-
nitude of the instantaneous trip setting,
the magnetic force generated is great
enough to extend the instantaneous
spring (15), tripping the breaker in-
stantly, If the overcurrent is below
this value, the heavy instantaneous
spring acts as a link, transmitting the
force tothe other control elements. If
the device has only the instantaneous
characteristic, the {ront end of spring
(15) is hooked onto a pin fastened on
the frame.

High-set, Adjustable—EC-18 Only

Adjustable instantanecus tripping is
accomplished by varying the amount of
tensile force on the high-set instan-
taneous spring (22). When a magnetic
force greater than the restraining
spring force is produced by an over-
current condition, the armature (25)
is pulled upward against the magnet
{26), thus tripping the breaker by the
movement of the connecting rod (27)
against the trip paddle {12).

The pickup value of the device may
have one of the following ranges: 4 to
9, 6 to 12, or 9 to 15times coil rating.
Three calibration marks will appear
on the calibration scale (21) and the
value of these calibration marks will
be indicated by stampings on the scale
as follows: (4X - 6.5X - 9X) or (6X -
9% - 12X)or (9X - 12X - 15X), depend-
ing on the desired range. To set the
device at a particular pickup value,
loosen the clamping nut (23} and slide
the index pointer on the calibration
washer (24) to a position which lines
up horizontally with thedesired pickup
value on the calibration scale (21).

Low-set, Adjustable

If the characteristic of the device
is low-set, adjustable instantaneous,
a link is installed in place of spring
(15) and the instantaneous calibration
spring is located where spring {16} is
shown in Fig. 23. Dashpot (18} is
omitted from the assemblv.

REPLACEMENT (Fig. 23)

1. Disconnect trip paddle (12) and
connecting rod (10) by taking out cotter
pin and removing coupling pin.

2. Remove clamp (19) by loosening
locking nut and unscrewing slotted stud.

3. Remove stud (20).

4. Remove two screws fastening
magnet {11) to lower stud,

5. Device is now free of breaker,
Reassembly is accomplished by re-
versing the procedure.

When reassembling the magnet to
the lower stud, be sure to replace any
spacing washers in the same location
in which they were found during dis-
assembly. If this is not done, mis-
alignment and consequent malfunction
may result.

ADJUSTMENTS (Fig. 23)

Before the EC-1A or EC-1B over-
current device is calibratedat the fac-
tory, the air gaps between magnet {11)
and armatures (I and 14) are set.
These gaps are measured at their wid-
est point, between the front edge of
the armature and magnet. The gap
for the short time delay armature is
11/64 in., and for the long time delay
armature is 17/64 in, Both have a
plus and minus tolerance of 1/64 in.

The air gap setting is a factory ad-
justment and is not to be attempted in
the field. If any change occurs, the
calibration of the device will not be
true. If any calibration difficulties
are experienced, they may be due to
the fact that the air gap setting has
been altered by rough handling or ship-
ment damage. Ifa check ofthe air gap
measurement reveals that the setting
is beyond the tolerance, the device
should be returned to the factory for
recalibration.

The adjustment screw (7) is pro-
vided s0 that the short-time mecha-
nism will pick up the trip link (8) at
the same point at which it is picked up
by the long-time mechanism. This may
be checked before the device is mounted
by pulling forward on the connecting
link (10) and checking visually to see
that trip link (8) contacts both the set
pin in the long time linkage and the end
of adjustment screw (7).

After the device is mounted on the
hreaker 2 final adingtment that muet

be made is the lengthof the connecting
rod (10). This i made by varying the
amount of thread engagement between
the connecting rod and the insulated
coupling which ties onto the trip pad-
die {12), The approximate distance
between the pivot centers on the ends
of the connecting rod assembly is six
inches. The correct exact distance is
that which will just cause tripping of
the breaker when the armature is
closed to apoint 1/32 in. shortof con-
tact with the magnet. A step-by-step
procedure for making this adjustment
follows.

1. Before mounting the trip device,
set the center distance between the
pivot centers of the connecting rod at
5ix inches.

2. Mount the device as described
under replacement and insert the pin
which couples the connecting rod and
the trip paddle.

3. Close the breaker and insert a
feeler gage 1/32 in. thick between the
armature and magnet. This should
be done from the rear of the breaker.
The feeier gage should be no wider
than 1/2 in, and at least 4 inches long,

4, Close the armature against the
gage and magnet,

5. If the breaker does not trip,
shorten the length of the connecting
rod (10) gradually until it does.

6. Check visually to make sure that
the connecting rod does not restrict the
engagement of the breaker trip latch
when the breaker mechanism resets.
It should always be possible to adjust
its length to a point where resetting is
not interferred with and yet positive
tripping by the overcurrent device is
achieved,

SERIES OVERCURRENT
TRIPPING DEVICE

(USED ON AK-50 ONLY)

Each series overcurrent tripping
device is enclosed in a molded case and
mounted by three screws and a bracket
to the lower part of the pole unit base,

Thedevice can be provided with the
same tripping combinations as the EC-1
direct acting device.

SHORT TIME-DELAY TRIPPING
(Fig. 24)

The armature (7) is restrained by
calibrating spring (8). After the mag-
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LEFT SIBE VIEW SHOWING
SHORT TIME DELAY WECKANISM
FIG. 24A
1. Series Coil 8.
2, Magnet 9.
3, Pallet 10,
4. Pinion 11.
5. Escape Wheel 12.
6. Driving Segment 13.
7. 5.T.D, Armature 14,
Fig. 24.

~

condition overcomes this restraining
force, the armature movement is fur-
ther retarded by an escapement mecha-
nism which produces an inverse time
delay characteristic. The mechanism
is shown on Fig. 24A.

LONG TIME-DELAY TRIPPING
(Fig. 24)

The armature (10) is restrained by
the calibration spring (11). After the
magnetic force produced by an over-
current condition overcomes this re-
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FRONT VIEW SHOWING
MOUNT NG BRACKET

S5.T.D. Calibration Spring
Trip Paddle Adjusting Screw
L.T.D. Armature

L.T.D. and Low-set Inst. Calibration Spring

Inst. Trip Spring (High Set)
Spring Holder -
Calibration Clamp Nut

RIGHT SIDE ¥IEW SHOWING
LOKG TIME DELAY MECHAKISM

FIG. 148

15.
16,
17.

Plunger

Cylinder
Calibration Plate
18, Trip Paddle

19. Trip Arm

. Clamping Bracket

Series overcurrent tripping device—EC-1 {AK-50 only)

ment is furtber retarded by the flow
of silicone oil in a dashpot, which pro-
duces an inverse time delay charac-
teristic. The mechanism is shown on
Fig. 24B.

INSTANTANEOUS TRIPPING (Fig. 24)

(a) Adjustable instantaneous tripping
takes place efter the magnetic force
produced by an overcurrent condition,
overcomes the restraining force of the
calibration spring which can be ad-

ek AL AL o o WIL At T a fe AN

(b} Non—adjustable instantaneous
tripping takes place after the magnetic
force produced by an overcurrent con-
dition overcomes the restraining force
of a non-adjustable spring.

ADJUSTMENTS (Fig. 24)

Calibration clamping nuts (14) are
used to set the desired pickup for the
adjustable elements.

To adjust for approximately 1/32-
in. overtravel of trip arm (19)after

A _r_ ..
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1. Checktrip latch engagement, See
ADJUSTMENTS - OPERATING ME-
CHANISM.

2. Loosen the locknut* and turn the
adjusting screw (%) onthe triparm (18).
The screw should not touch the trip
paddle whenthe breaker is "open" and

n

['e}
© the latch is reset but should have a
- clearance not exceeding 1/32-in.
x 3. Tightenthe adjusting screw lock-
nut* on the trip arm, s n
. * Note: In lieu of locknuts, some de~ X SO
. N *
vices are equipped with self-locking e TT
v nylon insert nuts. __B\SITT hak
L Comag:
CRARATTEMS K 1
REPLACEMENT ({Fig. 24)
1. Remove{ront frame (see SEPA-
RATION OF FRONT AND REAR
FRAMES).
2, Remove the bolts holding the coil
to the lower stud.
3. Remove bracket and mounting
SCTEews.
4, Before installing a new device,
check the travel of the trip arm with a
rod or wire and push the armature
solidly against the magnet (see Fig. 25).
The trip arm should travel at least
5/32-in.
‘_" 5. Replace new device in reverse
o . order.
6. Adjustdevice as described above.
E NOTE: Component parts of any
g overcurrent tripping devices
3 are not replaceable. It will be
© necessary to install a new de-
vice when parts are worn or
damaged.
.
-
o
o
~N
b=
m
r
|
@ 1. Long-time-delay and Low-set 7. Armature
© Inst, Calibration Spring 8. Dashpot Arm
o 2. Calibration Plate 9. Connecting Link
2 3. Adjustrment Knob 10. Pole Piece
4. Time Adjustment Screw 11. Movable Nut {Index Pointer}
5, Instamtaneous Trip Spring 12. Inst. Adjusting Screw (High Set}
{High Set} 13. Qil Dashpot
. 6. Trip Screw 14. Operating Arm
\\j Fig. 25. Checking travel distonce 15, Calibration Marks
of series overcurrent tripping

device Fig. 26. Overcurrent tripping device—EC-2
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) SERIES OVERCURRENT
TRIPPING DEVICE

EC-2 (AK-1-50 ONLY)

The Type EC-2 (see Fig. 26} over-
current tripping device is available in
three forms:

1. Dualovercurrenttrip, withlong-
time delay and high-set instantaneous

tripping.
2. Low-set instantaneous tripping.
3. High-set instantaneous tripping.

The dual trip has adjustable long-
time and instantaneous pick-up settings
and adjustable time settings. Both
forms of instantaneous trips have ad-
justable pick-up settings.

LONG TIME-DELAY
AND HIGH-SET INSTANTANEOUS
TRIPPING (Fig. 26)

By means of the adjustment knob
(3), which canbe manipulated by hand,
the current pick-up point canbe varied
from BO to 160 percent of the series
coil rating. The indicator and a cali-

wration plate {(2) onthe front ofthe case
yrovide 3 means of indicating the pick-
up point setting interms of percentage
ofcoil rating. The calibration plate is
indexed at percentage settings of B0,
100, 120, 140, and 160,

As in the case of the EC-1 over-
current trip, the long-time delay trip-
ping feature can be supplied with any
one of three time-current character-
istics which correspond to the NEMA
standards maximum, intermediate and
minimum long-time delay operating
bands. These are identifiedas 1A, 1B
and 1C characteristics, respectively.
Approximate tripping time for each of
these, in the same order are 30,15,
and 5 seconds at 600 percent of the
pick-up value of current. (See time-
current characteristic curves, Fig.
29,)

The tripping time may be varied
within the limits shown on the charac-
teristic curves by turning thetime ad-
justment screw (4), Turning in a
clockwise direction increases the trip-
ping time; counterclockwise motion
decreases it. The dashpot arm (8) is
indexed at four points, MIN-1/3-2/3-
MAX, as indicated in Fig. 27. When
‘he index mark on the connecting link
\_f) lines up with a mark on the dashpot

irm, the approximate tripping tune as

.nlu-n.._ B i

{ -]

Fig. 27.

Time-odjustment indexing

istic devices are shipped with this set-
ting at the 2/3 mark and the 1C char-
acteristic at the 1/3mark. The stand-
ard characteristic curves are plotted
at these same settings.

Time values are inversely propor-
tional to the effective length of the dash-
potarm. Therefore, the linkage setting
that gives the shortest time value is the
one at which dimension "A", Fig. 26,
is greatest. Thetime adjustment screw
{4) may be turned by inserting a Phillips
head screwdriver through the hole in
the front of the case. Ifit isdesired to
relate the linkage setting to the index
marks on the linkage it will be neces-
sary to remove the case. This may
be done by removing the two mounting
screws, one on each side of the case,
which may be taken off without disturb-
ing the trip unit itself.

If the breaker is provided with a
shunt trip or undervoltage device, the
EC-2 case on the center pole must be
taken off first before the cases on the
outer poles can be removed,

INSTANTANECUS LOW.-SET
TRIPPING (Fig. 26)

The low-set instantaneous pick-up
point may be varied by the adjustment
knob (3). The calibration in this case
usually ranges from 80 percent to 250
percent of the series coil rating, with
the calibration plate indexed at values
of 80, 100, 150, 200, and 250 percent
of the rating.

INSTANTANEOUS HIGH-SET
TRIPPING (Fig. 26)

The high-set instantaneous pick-up
value may have one of the following
three ranges: 4 to 9times coil rating;
6 to 12 times coil rating or 9 to 15
times coil rating The pxck up settmg

——_—— L Y .

Three calibration marks {15) will
appear on the operating arm {14) and
the value of these calibration marks
will be indicated by stampings on the
arm as follows: (4X - 6,5X - 9X) or
(6X - 9X - 12X) or (8X - 12X - 15X).

At the factory, the pick-up point
has been set at the nameplate value of
the instantaneous trip current. (Usu-
ally expressed in times the ampere
rating of the trip coil.} The variation
in pick-up setting is accomplished by
varying the tensile force onthe instan-
taneous spring {5). Turning the ad-
justment screw changes the position of
the movable nut (11) on the screw.
The spring is anchoredtothis movable
nut 80 that when the position of the nut
is changed, there is a corresponding
change in the spring load. As the
spring is tightened, the pick-up point
is increased.

The top edge of the movable nut (11}
serves as an index pointer and should
be lined up with the center of the de-
sired calibration mark (15) to obtain
the proper instantaneous trip setting,

The trip screw (B) on the end of the
armature (7) should be set so that it
does not contact the trip paddle on the
trip shaft until the air gap between
armature and pole piece is reduced to
3/32 in. or less, measured at the rivet
in the pole piece. Also, the armature
must have a minimum of 1/32 in. of
travel heyond the pointin its motion at
which the breaker is tripped.

REPLACEMENT

Replacement of the EC-2 device is
accomplished by the same procedure
described for the EC-1 series trip de-
vice: however, in some cases, when
replacingan EC-1device withan EC-2,
itwill be necessary to replacethe trip
paddles on the trip shaft with ones which
are slightly longer. When required
these will be provided with the replace-
ment trip units.

NOTE: Pickup settings on the
cover of the EC-2 device are
calibrated for the specific de-
vice. When replacing covers,
replace on associated device.

REVERSE CURRENT
TRIPPING DEVICE
AK-50 ONLY (Fig. 28)

The device is enclosed in a2 molded
case a.nd :s mounted on the right pole

L S
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Fig. 28.

The reverse current tripping de-
vice (see Fig. 28) consists of a series
coil (2) with an iron core mounted be-
tween two pole pieces (9), also a po-
tential coil (7) connected across a con-
stant source of voltage and mounted
around a rotary-type armature (10).

Lo P T SUNURY PR S R T B o s

1. Trip Paddle
2. Series Coil
24, Adjusting Nut
ZB. Locking Nut
3. Trip Red
Trip Crank
Setting Sealing Screw
Calibration Spring
Potential Ceil
Calibration Nut

9. Pole Pieces
10. Armature
11, Counter Weight

o - U

12, Stop Screw
13. Mounting Screw
14, Screw

Reverse current iripping device

armature pick-up when a reversal of
current occurs,

As long as the flow of current through
the breaker is inthe normal direction,
the magnetic flux of the series coil and
the magnetic {lux of the potential coil

i m m ki b lak deedm b amdmba

the armature counterclockwise, The
calibration spring also tends to rotate
the armature in the same direction.
This torque causes the armature to rest
against the stop screw (12} attachedtoa
bearing plate on the right side of the
device,

If the current through the series
coil (2) is reversed, the armature (10)
tends t0 move in the clockwise direc-
tion against the restraint of the cali-
bration spring (6). When the current
reversal exceeds the calibration set-
ting, the armature revolves clockwise
causing the triprod (3}tc move upward
engaging the trip paddle (1), thereby
tripping the breaker.

ADJUSTMENTS (Fig. 28)

The only adjustment to be made on
the reverse current device is to make
sure that the trip rod has a minimum
overtravel of 1/32 in, beyond the point
of tripping the breaker. This adjust-
ment should have tobe made only when
an old device is heing replaced by a
new one.

The new device will be factory ad-
justed so that the top end of the trip
rod (3) will extend 1/2 in. ahove the
top of the device case, and no addi-
tional adjustments of the trip rod should
be required. To obtainthe proper 1/32-
in. overtravel, close the breaker and
proceed as follows:

1. Loosen the locking nut (2B).

2. Manually lift the trip rod and
vary the position of the adjusting nut
(2A), thus establishing the position of
the adjusting nut where the breaker is
just tripped.

NOTE: Be sure to keep clear
of moving breaker parts when
tripping the breaker.

3. With this position of the adjust-
ing nut established, advance the ad-
justing nut upward one and one-half
turns.

4. Tighten the locking nut and the
minimum 1/32-in. overtravel of the
trip rod should be obtained.

REPLACEMENT (Fig. 28)

After removing the wiring for the
potential coil the reverse current de-
vice can be removed and replaced by
following the procedure outlined for
replacing the series overcurrent de-

——iaa Trm simimae mas Ty 90
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Selective tripping is obtained when
the breakers inthe electricaldistribu-
tion system are arranged on the basis
of a progressive series of time and
current pickup. This will allow the
breaker having the shorter time set-
tingand the lower pickup totrip before
the breaker having the longertime set-
ting and the higher current pickup, pro-
vided the fault is on the part of the line
protected by the breaker having the
lower setting, Hence, if a fault oc-
curs in any part of the electrical sys-
tem, only the breaker nearest the fault
will trip.

In order to reduce the possibility
of damaging the equipment and to pro-
vide maximum safety to the operator,
the overload caused by a fault is re-
moved in 4 minimum amount of time
by selective tripping. Overloads pro-
ducing current up to five or ten times
the breaker rating are removed in a
matter of a few cycles while currents
in excess of this value are removed
instantaneously.

For the exact characteristics and

"setting of each breaker in a selective

system, reference should be made to
the coordination chart furnished for the
particular system.

PRIMARY DISCONNECTS
AK-50 ONLY

The primary disconnecis are at-
tached to the circuit breaker studs at
the rear of the breaker base. Each
disconnect assembly consists of four
pairs of opposed contact fingers. The
contact fingers are secured to the
breaker stud by two bolts which pass
through the assembly and the stud.
When engaged with the stationary stud
of the enclosure, the disconnect fingers
exerta set amount of force against the
stationary stud through the action of the
compression springs. Retainers and
spacers hold the contact {ingers incor-
rectalignment for engagement with the
stud. The amount of force which the

gers exertagainst the studis deter-

ined by the degree to which the

Enringg are cnmnresced hv the hnlt and

SELECTIVE TRIPPING
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BREAKER ACCESSORIES

REPLACEMENT

If for any reason the disconnects
must be replaced or removed, the po-
sition of the nuts on the bolts should be
carefully noted and the number ofturns
of the nuts should be counted, so that
in reassembly the original amount of
compression can be restored by re-
placing the nuts to their former posi-
tion on the bolts.

The primary disconnects should
always be kept lubricated with G.E. Co.
D50H47 grease.

SECONDARY DISCONNECTS

The secondary disconnects for all
breakers serveas connections between
breaker control circuit elements and

external control circuits, They are
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CURRENT IN TIMES BREAKER RATING

Typical time-current characteristies

at the top reazr of the breaker. A ter-
minal board serves the same purpose
on stationary mounted and general pur-
pose enclosure mounted breakers.
These secondary disconnects allowre-
moval of the breaker without the neces-
sity of having to detach external con-
nections.

The movable part of the secondary
disconnects consists of an insulating
body which holds a conducting spring-
loaded plunger to which a flexible lead
is attached. Asthe breaker movesin-
to its enclosure, the plunger is de-
pressed by sliding onto the stationary
disconnects of the enclosure.

REPLACEMENT

1. Unfasten disconnect body from
breaker cross-channel.

2. fmen tahe whirh hald wirese nn
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3. Pull contact tip loose from hol-
low tube.

4. Remove contact tip by cutting
wire at its base,

5. Pushwire through hollow tube of
new disconnect assembly.

6. Stripinsulation off end of wire to
about 1/4 in. from the end,

7. Place new contact tip on end of
wire and crimp.

8. Pull wire through hollow tube un-
tilcontact tipfits snugly against end of
hollow tube.

9. Crimp tab on other side of as-
sembly to hold wire in place.

10. Any hollow tubes which are not
used should be pushed into the discon-
nect body and held in that position by
placing fiber spacers over inner ends
of tubes and spreading tabs.

11. When all wires have been con-
nected, refasten the body of the mov-
abledisconnect assembly to the break-
er cross-channel,

DRAWOUT MECHANISM
(Fig. 30)

Drawout breakers are furnished
with a drawout mechanism which facil-
itates the inserting and withdrawing of
the breaker irom its enclosure. I pro-
vides a suitable means of forcing the
breaker through the partof the insert-
ingand withdrawal operations whenthe

o

Racking Handle
. Link

Pin

. Racking Cam

1.
2
3.
4

Tybical drawout mechanism

Fia. 30.

stationary and movable halves of the
disconnects engage and disengage. For
completedetails of inserting and with-
drawing the breaker, such as the num-
ber of racking handie strokes required
to install or withdraw the breaker, re-
fer to instruction GEH-2021 furnished
with the breaker,

The drawout mechanism is equipped
with a drawout trip interlock which
prevents a racking operation {rom be-
ing periormed when the breaker is
closed. Inserting the breaker into the
housing causesthe racking pins on the
housing to engage the semi-circular
slot in the racking cam (4). In this
position the breaker is ready tobe fully
racked-in by operating the racking
handle {1), The firstupward stroke of
the racking handle causes the racking
pin on the housing to engage the trip
interlock link and pin assembly {2,3),
rotating the link (2) and causing the
pin (3) to move upward against the ad-
justing screw ontheinterlock trip pad-
dle. This trips the breaker and holds
it trip-free during the entire racking
operation. The fifth and final stroke
of the racking handle releasesthe trip
interlock and allows the breaker to be
closed, since the breaker is now fully
racked-in.

ADJUSTMENTS (Fig. 30)

One adjustment on the trip interlock
is required. With the breaker mecha-
nism in the reset positionandthe rack-
ing cam (4) not engaging the racking
pins on the housing, there should be at
least 1/8-in. clearance between the top
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1. Screws 5. Screws
2. Spring 6. Magnet
3, Frame 7. Coil
4. Pin 8. Clamp

Fig. 31.

edge of the trip interlock pin (3)and the
adjusting screw on the interlock trip
paddle,

SHUNT-TRIPPING DEVICE
(Fig. 31)

The shunt tripping devic e:is mounted
onabracket attached to the left side of
the operating mechanism (looking from
the front).

A remote switch or relay contacts
are used to close the circuit of the de-
vice causing the armature (9) to engage
the trip paddle (11), thereby tripping
the breaker. The spring (2) is used
to return the armature to the neutral
position after the breaker trips,

To prevent overheating, the coil {7)
is cut off by contacts of the auxiliary
switch whichare openwhen the breaker
is open.

ADJUSTMENTS

From 1/32-in. to 1/16-in. over-
travel of thearmature is required when
the breaker is tripped. If any adjust-
ment is necessary to provide this
amount of overtravel, the trip leveris
bent in or out accordingly,

REPLACEMENT OF COIL {Fig. 31)

1. Disconnect leads to coil (7).

2. Remove magnet (6) and coil from
frame (3).

3. Bend lower end of clamp (8}
straight and remove.

4, Remove coil and install new coil
in reverse order.
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3, Armature

10, Armature Arm
11. Trip Paddle
12. Clamp

Shunt tripping device
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\ BELL ALARM AND
‘ LOCKOUT DEVICE

FOR AK-1-50-(1.7), AK-1-75 and
AK-100 (Fig. 32)

When the breaker is tripped by an
overload device, auxiliary shaft (9}
rotates counterclockwise causing latch
{8) to move off of latch arm (5). The
breaker opens causing prop (3) to ro-
tate clockwise allowing switch (2) to
close. The switch then rotates latch
arm (5), which, in turn allows catch
(11)to move downward thereby locking
latch arm (5) in the rotated position.
When in the rotated position the latch
arm keeps the trip shaft and prop (3)
in the trip-free position, thus keeping
the breaker from being closed until the
lockout mechanism is reset by means
of reset button (1}). When the switch
is closed its contacts can be used to
sound an alarm. X the breaker is
tripped by any device other than an
overload device, latch (8) keeps latch
arm (5) from rotating and therefore
stops the bell alarm and lockout de-
vice mechanism from operating.

When a breaker is equipped only
with the bell alarm feature, catch {11)

« is omitted and the reset rod (12)oper-

ites directly against latch arm (5). In
this case, the bell alarm linkage can
be reset either by operation of the re-
set button (1) or by closing the breaker.

Adjustments

1. With the breaker mechanism and
lockout mechanism in the reset position
adjusting screw (13) should be set so
that auxiliary shaft (9) clears the over-
load paddles on the trip shaft by 1/32
in. to 3/32 in.

2. With the front frame assembled
to the back frame the adjustingscrews
in the series overcurrent tripping de-
vices should be adjusted so that there
is approximately 1/32-in. overtravel
after the overload device irips the
breaker. See DIRECT ACTING
OVERCURRENT DEVICE, under AD-
JUSTMENTS.

FOR AK-1-50-(8 ond above)
and AK-2-50, -75 and
<100 (Fig. 33)

This later designdevice is operated
directly by the movement of the breaker
crossbar rather than by movement of
an auxiliary trip shaft as is the case

e Bavith the previous device. Thisf{eature

is the basic dﬂf_erence between the two

is engaged with the breaker crossbar
gide-link pin (1), thereby operating the
device whenever the breaker is tripped
by the overcurrent trip devices, the
undervoltage device and the drawout
trip interlock. The shunt trip device
and the manual trip button will defeat
the device. Thebellalarm and lockout
device canbe resetonly by the manual
trip button on the front escutcheon. If
the lockout device is omitted, the de-
vice canbe reset by manual trip button
or by closing the breaker, provided
the fault has been eliminated.

Adjustments

1. Adjust the bell alarm-device latch
{4) so that a clearance of 1/16 in. =
1/64 in. is maintained with the catch
(15) when the breaker is closed.

2. With the breaker fully open, ad-
just the device adjusting screw (12),
onthe operatingarm (13), for an over-
travel of 1/16 to 3/32 of an in, after

the device contacts are just touching.
This will assure that the device is op-
erated when the breaker is by an over-
current or undervoltage condition, and
by the drawout trip interlock.

3. The lockout adjusting screw (3)
should be adjusted so that it engages
the lockout trip paddle (5) and dis-
places the trip shaft (6) when the
breaker is opened, This assures that
the breaker is locked open until the
device is reset as described above,
The lockout adjusting screw is fur-
nished only with the lockout feature.

4. With the manual tripbutton fully
depressed, position the trip-rod re-
lease collar (16) on the trip red (14)
so that the latch (4) and catch {15) are
disengaged before the breaker opens.

5. This device is equipped with
latch release strap (7) which is en-

DEVICE OPERATES ONLY

WHEN BREAKER IS

TRIPPED ON OVERGURRENT,
MANUAL RESET ‘0" a°b°
CONTACTS

Lo evorand

2 5
1. Reset Button 5. Latch Arm 9. Auxiliary Shaft
2. Switch 6. Pin 10, Clamp
3. Prop 7. Pin 11, Catch
4, Paddle 8. Latch 12, Reset Rod
13. Adjusting Screw 14. Bracket

fig. 32. Bell olarm ond lockout device—AK-1.50.(1-7), AK-1-75-(1.3),
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gaged by the shunt trip armature lever
{8) when the shunt trip device is op-
erated. This defeats the device when
the shunt trip device operates. The
latch release strap (7}, which is a part
of the device latch {4), must be formed
to hook around the shunt trip armature
lever (8} in a manner that will assure
the device latch and catch are disen-
gaged before the breaker opens.

. Crossbar Side-link Pin

. Operating Link

. Lockout Adjusting Screw
. Device Latch

. Lockout Trip Paddie

« Trip Shaft

Latch Release Strap

. Shunt Trip Armature Lever
. Shunt Trip Armature

10. Shunt Trip Device

11, Bell Atarm Plunger

1Z, Device Adjusting Screw
13. Gperating Arm

14. Manual Trip Rod

15. Catch

16. Trip-rod Release Collar
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Fig. 33. Bell alorm and lockout device—AK-1-50-(8 and obove), AK-2-50, AK-2-75 and AK-2-100

DYNAMIC BRAKE
FOR ELECTRICAL BREAKERS
(Fig. 34)

When the application requires less
closing time than the 60- to 90-cycle
closing time provided by the stan-
dard electrically operated breaker, a
mechanism equipped with a dynamic
brake is used. This section applies
to the dynamic brake feature only and
modifies the description of operation
shown in the basic instructions for the
breakers.

Functionally, the dynamic brake
controlscheme diffiers from the stan-
dard control scheme in that the pre-
charge operation is extended to charge
the closing springs more fully. At the
end of the pre-charge operation, the
dynamic brake is applied to prevent
the charging mechanism coastingto an
overcenter position and allowing dis-
charge of the closing springs. With
the closing springs being more fully
charged in the pre-charged position,
less time is required to complete the
final spring charging when a closing
operation is desired. The closing
time for breakers equipped with dy-
namic breaker mechanisms is ap-
proximately 30 cycles,

Figure 34A shows a typical ele-
mentary diagram of abreaker equipped
with a dynamic brake. The circuit is
shown with the breaker open and the
springs fully discharged. The con-
ducting portion of the circuit is shown
solid while the non-conducting com-
ponents (during the pre-charge opera-
tion) are shown dotted, With voltage
applied across + (X)and - (Y), the cir-
cuit from + (X) is completed through
control switch F 3-4, control switch
G 3-4, motor field R 1-2, control re-
lay contact K 8-4, control switch 3-4
motor armature 3-4 to - {Y). With the
motor energized, the springs are
charged to the end of the pre-charged
position. At the endof the pre-charge
operation, control switches E, F, and
G reverse their contacts and the cir-
cuit assumes the position of Fig. 34B.

In Fig. 34B, the motor controlcir-
cuit has been isolated from the source
voltage by the opening of control
switches F 3-4 and G 3-4. A residual
current circulates through the motor
in such direction that the field is re-
versed with respect to the armature.
This reversal of the field with respect
tothe motor brings the motor to a very
sudden stop.

When a closing operation is desired,
the remote closing button is closed to
energize the K relay andthe circuit as-
sumes the conducting circuit shown by
the solidcircuitin Fig. 34C. The cir-
cuitfrom +{X)isthroughK 1-7, R 1-2,
K 8-2, F1-2, R3-4to -(Y). The
polarity of the field with respect to the
armature is such that the motor will
run in the forward direction (same as
in pre-charge operation Fig.34A). After
the motor completes the spring charg-
ing operation, the springs are released
toclose the breaker. Although the cir-
cuit through the "Remote Close™ switch
is shown closed in Fig. 34C, it is not
necessary that the "Remote Close"
switch be maintained closed because
the K relay is sealed closed through the
resistor N, G 1-2, relay K7-1 to +
{X) unti} the breaker closes.

ADJUSTMENTS

Controlswitches E, F, and Gshould
be adjusted so that at the end of the pre-
charge operation F toggles {irst, fol-
lowed immediately by G and then by E.
The switches should be adjusted on their
mounting so that the overtravel button
has no more than 1/16-in. movement,
Excessive overtravel of the overtravel
button will damage the switch,
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TOOLS

The following tools are recom-
mended for proper maintenance of the
breakers to which this maintenance
manual applies.

Screwdrivers

Phillips No. 1

Phillips No. 2, 8 in. shank

Phillips No. 3

Long thin, slotted screw

Standard, slotted screw

Short shank, slotied screw

Offset ratchet screwdriver,
slotted (No. 3400) Yankee

Offset ratchet screwdriver, Phillips
(No. 3412} Yankee

Pliers

Gas pliers, 8 in.

Long nose, side cutting, 6 in.

Waldes Truarc No. 2, straight
Ealdes Truarc No. 2, 90 degree angle

}Trade-mark of Stevens-Walden, Inc.

Fig. 34.
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MISCELLANEOUS

Socket Wrench (1/2 in. drive)

Ratchet handle
Extension, 10 in.
Extension, 6 in.
7/16 in. socket
9/16 in. socket

3/8 in. socket
3/4 in. socket
13/16 in. socket
15/16 in. socket

End Wrenches

B in. adjustable

1/4 in. -5/16 in. open end
1/2 in. -9/16 in, open end
5/8 in.-3/4 in. open end
3/8 in.-7/16 in. open end
11/32 in, -5/16 in. open end
5/8 in., 6 point open, box

Allen Wrenches

1/16 in. for No. 6 screw

5/64 in. for No. 8 screw

3/32 in. for No. 10 screw

1/8 in. for 1/4 in. screw

5/16 in. for 3/8 in. screw with adapter
shank for 1/2 in. drive ratchet

3/8 in. for 1/2 in. screw

Typical breaker elementary diagrom
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Miscellaneous

8 oz. ball peen hammer
1/4 in, Spintite * wrench, long shank
3/8 in. Spintite * wrench

NOTE: Obtaintoolsfrom local
hardware; do not order {romthe
General Electric Ca.

RENEWAL PARTS

When ordering renewal parts, ad-
dress the nearest General Electric
Company Sales Oiffice specifying the
quantity required and describing the
parts by the Catalog Number as shown
in the renewal parts bulletins.

In the absenceof a partsbulletin or
breakers for which no parts bulletin
are available, the part should be fully
described and the complete nameplate
data of the breaker should be given,

Renewal parts which are furnished
may not be identical with the original
parts since design improvements are
made from time to time. However,
parts which are furnished will be in-
terchangeable.





