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The breaker mechanism is tripped by rotating
trip shaft (14), and releasing trip latch 13) which
causes the toggle linkage to collapse, thereby al-
lowing the opening springs (21) to push the main
shaft and movable contacts forward tothe open po~
sition. Trip latch (13)is automatically reset during
the opening operation providing none of the trip
devices are actuated, Latch adjusting screw (28)
limits the rotation of the trip shaft (14) and thus
determines the amount of latch engagement,

ADJUSTMENTS, FIG. 5

There should be 5/64" engagement between
latch (13) and roller (12). To obtain this adjustment
loosen the locknut on adjusting screw (28) and back
off several turns on this same adjusting screw.
Then close the breaker and place a 5/64" gauge
between the end of the adjusting screw ( 8) and the
buffer paddle (27). Now advance the adjusting
screw until the breaker trips. Tighten locknut,

The clearance between the latch (13) and
roller (12) should be between 1/32" to 1/16" when
the breaker is open. This adjustment is obtained
by turning the adjusting screw (6). When the
ciearance is within its limits the breaker mecha~
nism will reset automatically during the opening
operation and at the same time, provide the neces-
sary overtravel for prop (19) to move on toggle
link pin (16). If not enough clearance is provided
the breaker mechanism will not reset. If too much
clearance is provided, prop (18) will not move on
pin (16).

REPLACEMENTS
Operating Mechanism, Fig.

1. See 'Replacements"” under Movable Contact
Assembly, items 1to 5.

2. Replace operating mechanism in reverse
order.

Two Opening Springs (21)

1. Remove arc quencher (see *Replacements"
under Arc Quencher).

2. Remove tru-arc washer from end of main
shaft (16), Fig. 2, nearest the spring to be
removed,

3. Push main shalt to opposite side of oper-
ating mechanism. (Cap (20) and spring (21)
will back up into slot occupied by main
shaft,

4. Remove cap (20) and spring (21) from slot
by using small screwdriver.

5. Install new springs in reverse order after
assembling cap (%0) to new spring and
pushing cap and spring in place.

Reset Spring (18)

1. Remove operating mechanism (see ‘Re-
placements" under movable Contact As-
sembly, items 1 to 5).

2. Remove paddles from the trip shaft on the
right side of (ae breaker.

Alr Circuit Breakers Type AK-1-15-3 and AK-1-3%~.

1. Stationary Indicator 3. Link
(Open) 4. Crank

2. Movable Indicator S. Mechanism
(Closed) Frame

Fig. 6 Position Indicator With Auxillary Switch
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Remove tru-arc from right side of tri
shaft,

Remove return spring (29).

Remove screw (1),

&gmove nut from right end of hold-in po:
Remove right hand mechanism {rame.
Remove reset spring (18). Replace part
in reverse order.

NOTE: To replace torsion springs (2) ar
§25) follow procedure for removing reset sprir

18) as

above and, in addition, remove the neces

sary tru-arc washers and pins.

Front Escutcheon Assembly

1.
2.

3.

4.

5.

Remove four mounting screws (9), Fig. 2.
Now pull forward on the operating handl
turning and tipping the front escutchec
slightly until dislodged from the breaker.
Toremount the front escutcheon assembl:
first, hold the trip shaft in a trip free pc
sition. Then pull the cam support (1) Fis
5 slightly forward.

Insert the shaft (11), Fig. 4 and roller (9
Fig. 4 into the hole of the cam su port s
that the roller drops behindcam (11), Fig. &
Replace the four mounting screws to se
cure the {ront escutcheon assembly to tk
mechanism frame. :

REPLACING THE OPERATING HANDLE

1.

3.

Remove the short set screw from the tar
ped hole in the operating bandle. (Se
Section A-A, Fig. 4).
Back off a second longer set screw fro:
the same tapped hole untii it is movedclea
of the shaft.

Pull forward on operating handle until tri
rod (6)is released from the front escutchec
and shaft (11). Remove the trip rod an
return spring (5)from the operating handl
by pushing the trip rod forward throug
the operating handle.

»®
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AIR CIRCUIT BREAKER o

TYPES AK-1-15-3 AND AK-1-25-3 )
MANUALLY OPERATED B

INTRODUCTION

Before unpacking, Installing or attempting to
operate the air circuit breaker described herein,
these instructions should be thoroughly and care=

fully read.

RATINGS
Continuous
Breaker | Current |Interrupting| Voltage
Type Rating Rating
RMS !MS
| Amperes | Amperes AC DC
AK-1-15-3| 15 to 225 15,000 600 | 250
K-1-25-3] 35 to 600 25,000 600 | 250
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These circuit breakers are generally used for
protection and control of feeder and branch cir-
cuits, including equipment in buildings, industries,

ower stations and for marine applications within
he ratings designated,

The AK-1-15-3 and AK-1-25-3 breakers differ,
in that, the AK-1-25-3 has an extra contact per
pole with corresponding diiferences in the upper
stud and interrupter.

These instructions apply toboth the AK-1-15-3
and AK-1-25-3 manually operated breakers.

RECEIVING, HANDLING AND STORAGE

Immediately upon receipt of the circuit
breaker, an examination should be made for any
damage or loss sustained in transit. U injury or
rough handling is evident, a damage claim should
be filed at once with the transportation company
and the nearest General Electric Sales Olfice
should be promptly notified.

The circuit breaker should be unpacked as soon
as possible after being received. Care should be
used in unpacking to avold damaging any of the
breaker parts. Be sure that no loose parts are
missing or left in the packing material. Blow out

any dirt or particles of packing material that may
have accumulated on the breaker parts,

If the circuit breaker is not installed at once,
it should be stored in a clean dry place and pre-
ferably placed in a vertical position. It should be
supported to prevent bending of studs or damage
to the breaker parts. It is advisable not to cover
the breaker with any packing material that absorbs
moisture which may cause corrosion of breaker
parts. A covering of paper will prevent dust {rom
settling on the breaker parts.

INSTALLATION

LOCATION

The air circuit breaker should be installed
in a clean dry place where it is readily access-
ible for operation, inspection and proper mainte-
nance. Special enclosures are available for the
installation of circuit breakers which may be sub-
jected to dust and moisture or other unfavorable
locations,

MOUNTING
DEAD FRONT BREAKERS
Dead front circuit breakers are designed for

mounting in a switchboard or an enclosing case.
The mounting of dead front breakers consist in

placing the breakers within the enclosed structure

and connecting the power buses or cables and mak-

ing the necessary control connections. The stand-

ard mounting depth from the back surface of the

grga;(er base to the back side of the front panel is
- / ".

The front cover of dead front breakers con-
sists either of a hinged door with cut-out or a
plate bolted to the panel.

A terminal board on the right side of the
sbreaker is used for making various control con-
nections with breaker devices. An auxiliary switch
on the left side of the breaker is used for some
control connections and for connecting various
auxiliary accessories,

These instructions do mot purpor! to cover ol detods or voriotions in equipment nor to provide for every possible
contingency fo be met in connection with instollotion, operation or mointenonce. Should further information be desred
or thould particular problems orise which ore mot covered avfficiently for the zerchessr’s purposse, the motter shovld

be relerred to the General Bectric Compony.



Alr Circuit Breakers Type AK-1-15-3 and AK-1-25-3

The structural surface to which the breaker

is bolted must be flat through-out and the support-

ing structure must be of sufficient strength to hold .

the breaker ﬁrmlg in place. Minimum cut-out di-
mensions must be maintained in order to have
proper electrical clearance,

When disconnects, Fig. 18, are used& the
breaker is placed against the panel so tha the
disconnects fit over the stationary studs to which
the power circuits are connected. Four 1/2"
mounting bolts are then inserted into the holes for
bolting the breaker to the panel. When disconnects
are not used, the power circuits are bolted to the
breaker studs after bolting the breaker tothe panel
by using the four 1/2" mounting bolts. Breakers
mounted in drawouls or an enclosing case {see
below) are equipped with disconnects.

ENCLOSED BREAKER

The enclosed air circuit breaker is shipped
in an enclosing case. To install the enclosed
breaker, proceed as follows:

(a) General Purpose Indoor

1. Rempove cover {rom enclosure.
2. Remove two bolts holding breaker in
- place.

3. Remove breaker, :

4., Mount case and remove required
knockouts.

5. Make power, control and ground con-
nections.

6. Install breaker incase and replace two

mounting bolts and enclosure cover.
(b) Weather Resisting

Open enclosing case door.

Withdraw breaker (see 'Weather Re~
sisting Enclosing Case").

Mount case.

Make power, control and ground con-
nections.

Insert breaker (see “Weather Resist-
ing Enclosing Case"). »

CONNECTIONS

The connections to the circuit breaker studs
should be firmly clamped or bolted in place to
prevent excessive heating. The connecting cables
or bus bars should have a current-carrying capa-
city sufficient to limit their temperature rise to

.0' :hw [ SR

6.0perating Handle
7.Trip Button
8.Position Indicator
9.Front Escutcheon
10.Grounding Strep

1. Arc Quencher

2.Clasp

3.Main Sheft

4.Trip Paddle

§.Series Overcurrent Device

Fig. 1 Oblique Left Yiew of AK-1-25-3 Breaker

that specified for the breakers. If these connecting
cables or bus bars are not of sufficient size, heat
will be conducted from them to the breaker so that
the breaker cannot earry normal rated current
without exceeding the specified temperature rise,
Connecting cables or bus bars should be supported
so that the breaker studs will not be subjected to
unnecessary strains.

OPERATION

MANUAL

The circuit breaker is closed by means of an
operating handle (6) Fig. 1., To close the breaker
rotate the operating handle 90°in the clockwise
direction (looking from the front). The handle will
drop back automatically tothe *Down’ position after

4

it is released. The breaker may be trip{)ed manu-
ally by means of atrip button (7) Fig. 1, or auto-
matically by any of the trippin devices with which
the breaier is equipped. The breaker mechanism
will automatically reset when the breaker is tripped.
The breaker is "trip free" {from the closing mecha-
nism which assures that it cannot be closed as long
as any trip device is functioning.
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Pole Unit Base
Wuffler )
Inside Barrier
Outside Barrier
Front Cap

. Clemp
7.

Strep

10.
11.
12.
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. Operating

Mechani sa
Nounting Screw
& Nut

Front Escutcheon
Opersting Handle
Trip Shaft

Fig. 2

13.

14.
15.
16.
17.
18.

:Overcurrent Trip
Device

Lower Stud
Series Coil
Main Shaft

Csap .
Dpening Spring

Right Slde View of Breaker
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Insulating Link
Stationsry Contact
Upper Stud
Novable Contact
Fiber Strep

Resr Support

Steel Base
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Afr Circuit Breakers Type AK-1-15-3 and AK-1-25-3

BASIC BREAKER COMPONENTS

ARC QUENCHER

Each arc quencher (see Fig. 2) has several
compound inside barriers (3) containing a large
numger of perforations and two outside barriers
(4) without perforations, as well as a front caf (5)
and a rear support (24§ held in place by a fiber
strap (23). A clamp (6) is attached to the breaker
base by two bolts. Clamp (6) holds all the arc
quencher assemblies to their respective pole units.
A muffler (2) is located on top of the compound
barriers. The compound barriers and the muffler,
together with the slots between the barriers, serve
to extinguish the arc.

The arc quenchers should be inspected at the
regular inspection period and parts replaced, if
badly burned or corroded.

REPLACEMENT, FIG. 2

1. Remove clamp (6) by removing two bolts.

2. Unclasp fiber strap (23).

3. Remove front cap (5), muffler 82), outside
barriers (4), inside barriers (3) and rear
support (24).

4. Install new or disassembled parts in re-
verse order.

NOTE: Inre-assembling therear support (24)
to the breaker, be sure and push the rear support
toward the top of the pole unit sothat the clearance
in the rear support will accommodate the screw-
head of the back plate.

POLE UNIT ASSEMBLY

The contact assembly (see Fig. 3)of each pole
unit consists of a stationary and a movable contact
sub-assembly.

The stationary contact assembly consists of
paraliel contact fingers (3) with silver alloy tips,
the upper stud (20) and pins (4) with compression
springs (19) which provide continuous contact
pressure between the contact fingers and the upper
stud (20). A shunt (21) Is used to prevent pitting
at the pivot point of the stationary fingers when
carrying high momentary currents. The stationary
cont?sc)t fingers are held in place by the upper stud
cap (6).

The movable contact assembly consists of
parallel contact arm$ (5) with sllver alloy tips, a
contact carrier (18) with a spring (17) which pro=
vides continuous contact between the contact arms
and pin (15). A clamp (14) secures pin (15) to the

contact support (16). A flexible connection (12) is

" provided to prevent pitting at the pivot point of the

movable contact arms when carrying high mo-
mentary currents.

The movable contact assembly is connected to
the malin shaft (16), Fig. 2, Dy an insulating link (7)
for operating the contacts when the breaker closes.
A delinite amount of contact pressure (see Measur-

ing Contact Pressure") must be exerted by the
movable contacts against the stationary contacts,
A definite amount of contact wipe, or the distance
that the stationary contacts are pushed to the rear
by the movable contacts (see "Measuring Contact
Wipe"), must result during the closing operation,
Both contact pressure and contact wipe should be
checked at the regular inspection period.

MEASURING CONTACT PRESSURE

1. Remove arc quencher (see *Replacements”
under Arc Quencher).

2. Place a push-type scale against the upper
end of the stationary contact tip (3) with

 the breaker closed.

3. Exert pressure against the push-type scale
until the contacts just part. When the con-
tacts part the scale shouldregister between
4 and 11 pounds.

4. Re-assemble parts in reverse order.

MEASURING CONTACT WIPE

1. Remove arc quencher (see "Replacements"'
under Arc Quencher).

2. Measure the dimension between the inside
surface of the pole base and the top edge of
the stationary contact tip (3), (a) with the
breaker open, (b) with the breaker closed.

3. The difference between these two meas-
urements should be approximately 7/32".

4. Re-assemble parts in reverse order.

ADJUSTING CONTACT WIPE AND CONTACT
PRESSURE 4 :

1. Remove arc quenchers (see ‘Replacements"
under Arc Quencher).

2. Remove tru-arc retaining ring from main
shaft (16), Fig. 2, nearest the insulating
link and contact assembly to be adjusted.

3. Loosen clamp (9) which secures eccentric
bushing (8).

4. Turn the eccentric bushing in the insulating
link (7) thereby moving the insulating link
closer or farther away from the stationary
contacts, as required to obtain proper wipe.

5. Re-assemble parts in the reverse order
after making proper adjustments. '

NOTE: To adjust the insulating link in the
center pole unit, first, push the main shaft through
the right hand insulating link and into the center
link as described in items 2 and 3 above. Opening
gpring and cap will drop out. Adjust center in-
sulating link as described in item 4 above. Re-
agsemble parts in reverse order being careful
to replace opening spring and cap in their proper
poslition, -

If any of the contacts are badly corroded or
pitted, thereby making it impossible to adjust for
proper contact pressure or contact wipe, such
stationary contacts or movable contact assemblies
should be replaced. See *Replacements’ below.
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Pole Unit Base
Fiber Strap
Stationsry Contact
Contsct Pin
Movable Contact
A

i

Upper Stud Csp
Insulating Link
Eccentric Bushing
Clenw

10. Screw

11. Pin
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Fig. 3

Flexible Connection
& Terwminal

. Lower Stud

. Clamp
. Pin
. Contact Support

Pole Unit Asseambly

17. Spring
18. Contact Carrier
19. Spring
20. Upper Stud
21. Shunt
22. Steel Plate
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If the proper contact pressure does not exist
when the wipe is within its limits, the stationary
contact springs must be replaced.

REPLACEMENTS
Movable Contact Assembly, Fig. 3

1. Remove front escutcheon (see "Replace-
ments" under Operating Mechanism).

2. Disconnect external wiring to the terminal
board and auxillary switch.

3. Remove arc quenchers (see *Replacements"
under Arc Quenchers).

4. Remove tru-arc washer fromone endof the
main shaft and push main shaft through
insulating link.

5. Remove four mounting bolts (26), Fig. 5
and lift entire operating mechanism {from
breaker.

. Remove four screws which attach braid (12) *

]
to the movable contact arms,

7. Remove two screws and clamp (14).

8. Remove the movable contact assembly.

9. Remove the lnsulating link from the old
movable contact assembly and re-assemble
this same link to the new movable contact
assembly.

10. Remove braid (12) from new movable con-
tact assembly.

11. Install new movable contact assembly and
replace clamp (14).

12. Removescrew from left hand coil terminal.

13. Remove old braid.

14. Install new braid b{ re-assembling coil
terminal screw and Iour screws in the
movable contact assembly.

15. Replace parts in reverse order.

16. Adjust contact wipe and contact pressure

(see above).
Stationary Contact (3)
* 1. Remove arc quencher (see *Replacements"

wnder Arc Quencher).

2. Remove upper stud cap (6) by removing two
holding screws.

3. Pry the stationary contact (3) from upper
stud (20).

4. Replace the new stationary contact in re-
verse order. (it may be necessary to tap
the new stationary contact into place by
using a rawhide mallet).

. Adjust contact wipe and contact pressure
{(see above).

OPERATING MECHANISM

The breaker closing mechanism consists of a
front escutcheon and operatin handle assembly
and an operating mechanism. he combination of
these two assemblies serve to close the breaker
by means of an operating handle.

The frort escutcheon is mounted on front of

the operating mechanism frame by four screws 9)
Fig. 2. The front escutcheon and operating handle
assembly (see Fig. 4) consists of:

a. A pistol grip operating handle (8) attached

N
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1
0
9
SECTION "AcR”
1. Position Indicator 7. Nameplate
2. Retaining Ring 8. Operating Handle
3. Slot 9. Boller
4. Trip Button 10. Trip Paddle
S. Spring 11. Shaft
6. Trip Rod 12. Strep
Fig. ¥ Front Escutcheon and Opersting
Handle Assesbly
to one end of the shait (11) which extends
throu%h the front escutcheon. The other
end ol the shaft has a roller (9) attached
to it,
b. A trip rod (6) which extends throughthe

center of the shaft and which has atrip
button (4) screwed to it.

The breaker may be locked in the tripped po~
sition by pushing trip button (4) to the rear and
}nse;tllng a padiock through the slot (3) in the metal

errule,

. The operating mechanism (refer to Fig. 5) is
supported between two molded side frames in {ront
of the center pole unit. It consists of a toggle
linkage Sl'l), cam (11), crank (10), latch (13), trip
shaft (14), and roller (12).

The breaker is closed by rotating the oper-
ating handle 909 clockwise causing roller (5) to
er‘\&age cam (11), thereby straightening the toggle
linkage, which closes the breaker. The breaker is
held in the closed position by prop (18) resting
against pin (16) and by latch (13) against roller (12).
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1.Screw 7.Cemm Support 13. Trip Latch : 19.Prop
2.Cam Return Spring 8.Cem Support Pin 14.Trip Shaft 20.Csap
3.Haendle 9.Crank Pivot Pin 15. Tapered Insert 21.0pening Spring
4.Hold In Post 10.Crenk ) 16. Toggle Link Pin  22.Msin Shaft
§.Cam Roller 11.Ceam 17.Toggle Links 23.Mechanisn Frame
6.Adjusting Screw 12.Foller 18.5pring 24.Prop Pin

Fig. 5 Operating !iechanisa
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25.Prop Return Spring

26.Mounting Bolts

27.Buffer Paddle

28.Latch Adjusting Screw

29.Trip Shaft Retumn
Spring

'
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1. Nounting Bolt S. Bottom Cover

2. Tie Bolt 6. End Plate
3. Shaft 7. Top Cover

4, Screw 8. ‘s’ Contscts

STAGE OF SWITCH SHOWING
BREAKER IN OPEN POSITION

9. Contact Spring 13. *b* Contsacts
10. Rocker Am
11. Pin 18.
12. Can 16. Barrier

14. °b* Terminals
‘s’ Terminals

Fig. 7 Rotary Auxillary Swultch

4. Re-assemble operating handle to front
escutcheon and shaft (11)in reverse order.

NOTE: In replacing set screws in operating
handle, it is-important that the short set screw in
item (i) above is replaced after the long set screw
in item (2) has been replaced.

To provide for sufficient clearance between
the long set screw and trip rod (6), the long set
screw is advanced until it just binds the trip rod.
Then back off on set screw one turn. After locking
the long set screw with the short set screw, check
trip rod (6) to see that it moves freely.

AUXILI ARY SWITCH

The auxiliary switch is mounted on the left
side of the operating mechanism. The main shaft
(16), Fig. 2, of the breaker causes crank (4), Fig. 6,
to rotate s the breaker opens and closes. The
crank operates the auxiliary switch shaft (3),

* Fig. 1, which opens and closes the “3" and 'Y’ con=

tacts of the switch. (The "a" contacts are open
when the breaker is open; the 'V’ contacts are
closed when the breaker is open). The opening and

~ closing of the auxiliary switch contacts is de-

termined by the arrangement of cams (12), mounted
onthe auxiliary switchshaft (3). The top terminals
of the switch are 2" contacts, the bottom terminals

12

are 'd" contacts.
ADJUSTMENTS

The contacts of any stage may be changed from
na" o ' or vice versa. U changes are desired in
the operation of the contacts, an approved drawing
of the cam (12) arrangement should be obtained or
a careful sketch made. In order to change an “a"
contact to a 'Y” contact, it is necessary to remove
the four tie bolts ng) and change the position of the
particular cam 80° in relation to the shaft. Con-
tacts should be cleaned occasionally to insure
proper performance.

REPLACEMENTS, FIG. 7

1. Disconnect all leads tothe auxiliary switch,

2. Remove mounting bolt (1) and screw (4) to
. remove device from breaker.

3. Ko approved sketch of the cam arrange<
ment is available, remove the end plate )
from the device by removing the four tie
bolts (2) and draw a sketch of the position
of the particular cam in relation to the

shaft.

4. Before installing the new device, see that
the cams are in the same position as in the
device that is being replaced.

. Imstall the new device in reverse order.



The breaker mechanism is tripped by rotating
trip shait (14), and releasing trip latch 13) which
causes the toggle linkage to collapse, thereby al-
lowing the opening springs (21) to push the main
shaft and movable contacts forward tothe open po~
sition. Trip latch (13)is automaticallyreset during
the opening operation providing none of the trip
devices are actuated, Latch adjusting screw (28)
limits the rotation of the trip shaft (14) and thus
determines the amount of latch engagement,

ADJUSTMENTS, FIG. 5

There should be 5/64" engagement between
latch (13) and roiler (12). To obtain this adjustment
loosen the locknut on adjusting screw (28) and back
off several turns on this same adjusting screw.
Then close the breaker and place a §/64" gauge
between the end of the adjusting screw (28) and the
buffer paddle (27). Now advance the adjusting
screw until the breaker trips. Tighten locknut,

The clearance between the latch (13) and
roller (12) should be between 1/32" to 1/16" when
the breaker is open. This adjustment is obtained
by turning the adjusting screw (6). When the
clearance is within its limits the breaker mecha~
nism will reset automatically during the opening
operation and at the same time, provide the neces-
sary overtravel for prop (19) to move on toggle
}ink pin (16). If not enough clearance is provided
the breaker mechanism will not reset. If too much
cllga(rlass;ce is provided, prop (18) will not move on
P .

REPLACEMENTS
Operating Mechanism, Fig. 5

1. See 'Replacements" under Movable Contact
Assembly, items 1to 5.

2. Replace operating mechanism in reverse
order.

Two Opening Springs (21)

1. Remove arc quencher (see "Replacements”
under Arc Quencher).

2. Remove tru-arc washer from end of main
shaft (16), Fig. 2, nearest the spring to be
removed.

3. Push main shaft to opposite side of oper=
ating mechanism. (Cap (20) and spring (21)
w}i,llf back up into slot occupied by main
shaft,

4. Remove cap (20) and spring (21) from slot
by using small screwdriver,

5. Install new springs in reverse order aiter
assembling cap (50) to new spring and
pushing cap and spring in place.

Reset Spring (18)

1. Remove operating mechanism (see ‘Re~
placements"” under movable Contact As-~
sembly, items 1to 5). .

2. Remove paddles {rom the trip shait on the
right side of Lae breaker.

Alr Circuit Breakers Type AK-1-15-8 and AK-1-3%-
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2
1. Ststionary Indicator 3. Link
(Open) 4. Crank
2. Movable Indicator S. Nechsnisn
(Qlosed) . Frame

Fig. 6 Position Indicator With Auxillsry Swi tel

3. Rear?ove tru-arc from right side of tr
shaft,

4. Remove return spring (29).

5. Remove screw (1).

8. Remove nut from right end of hold-in pc

4).
7. Remove right hand mechanism frame.
8. Remove reset spring (18). Replace par
in reverse order.

NOTE: To replace torsion springs (2) a2
325) follow procedure for removing reset spri
18) as above and, in addition, remove the nece
sary tru-arc washers and pins,

Front Escutcheon Assembly

1. Remove four mounting screws (9), Fig. ¢
2. Now pull forward on the operating hanc
turning and tipping the front escutche
slightly until dislodged from the breaker

3. Toremount the front escutcheon assemb!
first, hold the trip shaft in a trip free p
sition. Then pull the cam support (7) Fi
5 slightly forward. .

4. Insert the shaft (11), Fig. 4 and roller (
Fig. 4 into the hole of the cam su port
that the roller drops behindcam (11), Fig.

5. Replace the four mounting screws to s
cure the front escutcheon assembly to t
mechanism {rame. :

REPLACING THE OPERATING HANDLE

1. Remove the short set screw from the ta
ped hole in the operating handle. ]
Section A-A, Fig. 4).

2. Back off a second longer set screw frc

" the same tapped hole until it is moved cle
of the shaft.

3. Pull forward on operating handle until t1
rod (6) is released fromthe {ront escutche
and shaft (11). Remove the trip rod 2
return spring (5)from the operating hanc
by pushing the trip rod forward throu
the operating handle.

e
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Air Circuit Breakers Type AK-1-15-3 and AK-1-25-3

1. Nounting Bolt S. Bottom Cover
2. Tie Bolt 6. End Plete
3. Shaft 7. Top Cover
4. Screw 8. ‘s’ Contacts

Fig. 7

4., Re-assemble operatlngz handle to front
escutcheon and shait (11) in reverse order.

NOTE: In replacing set screws In operating
handle, it is important that the short set screw in
ftem ({) above is replaced after the long set screw
in item (2) has been replaced.

To provide for sufficient clearance between
the long set screw and trip rod (6), the long set
screw 1s advanced until it just binds the trip rod.
Then back off on set screw one turn. After locking
the long set screw with the short set screw, check
trip rod (6) to see that it moves freely.

AUXIL!I ARY SWITCH

The auxillary switch is mounted on the left
side of the operating mechanism. The maln shaft
(16), Fig. 2, of the breaker causes crank (4), Fig. 6,
to rotate as the breaker opens and closes, The
crank operates the auxillary switch shaft (3),
" Fig. 1, which opens and closes the *a'" and 'b" con-
tacts of the switch. (The *a" contacts are open
when the breaker ts open; the 'Y’ contacts are
closed when the breaker is open). The opening and
closing of the auxiliary switch contacts is de-
termined by the arrangement of cams (12), mounted
onthe auxillary switchshaft (8). The top terminals
of the switch are "a" contacts, the bottom terminals

12

STAGE OF SWITCH SHOWING
BREAKER IN OPEN POSITION

9. Contact Spring 13. 'b* Contacts

10. Rocker Am 14. ‘b’ Terminals
11. Pin 1S. ‘s* Terwminals
12. Cem 16. Barrier

Rotary Auxiliary Switch

are 'Y’ contacts.
ADJUSTMENTS

The contacts of any stage may be changed from
"M to ‘b or vice versa. If changes are desired in
the operation of the contacts, an approved drawing
of the cam (12) arrangement should be obtained or
a careful sketch made. In order to change an“a"
contact to a 'Y contact, it is necessary to remove
the four tie bolts (2) and change the position of the
particular cam 80° in relation to the shait, Con-
tacts should be cleaned occasionally to insure
proper performance.

REPLACEMENTS, FIG. 7

1. Disconnect all leads tothe auxiliary gwitch,
2. Remove mounting bolt (1) and screw 4) to
, remove device from breaker.

. 3. Yo approved sketch of the cam arrange-
ment is available, remove the end plate (6)
from the device by removing the four tie
bolts (2) and draw a sketch of the position -
of the particular cam in relation to the
shaft.

4. Before installing the new device, see that
the cams are in the same position as in the
device that is being replaced.

6. Install the new device in reverse order.
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PROTECTIVE DEVICES

TIME DELAY UNDERVOLTAGE
TRIPPING DEVICE

This device is mounted to a bracket on the
right side of the operating mechanism {looking
from the front). The purpose of this device is to
trip the breaker for undervoltage. For rated vol-
tage, the armature (3) is attracted by magnet (14).
11 the voltage falls below a predetermined value
the magnet (14) releases the armature (3). Spring
(4) then pulls armature (3) upward against the re-
straining force of the oil in cylinder (10); this
action causes a time delay. When the spring over-
comes the restraining force of theoil the armature
engages screw (20) thus rotating the trip shaft and
opening the breaker. (For parts reference refer
to Fig. 8).

ADJUSTMENTS, FIG. 8

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

Adjusting screw (2} is used to adjust the arma-
ture so that it will pick-up at 80% of normal vol-
tage and drop out between 30% and 60% of normal
voltage.

Adjusting nut (8) on connecting rod (11) is in-

tended for a minimum amount of adjustment of the
time delay setting. From 1/4 to 3/8 inch of oil
should be maintained in the cylinder at all times.
In order to make an iInspection of the ofl, the
cylinder may be unscrewed {rom the cap. G.E.
sllicone oil 9981LT40NV or similar grade should
be used in the cylinder,

REPLACEMENTS, FIG. 8
Time Delay Undervoltage Device

1. Disconnect coll leads.

2. Remove two screws from bracket (1).
(Bracket 1s omitted when instantaneous
undervoltage device is used).

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

4. Install new device in reverse order.

Coll (15)

1. Disconnect leads to coll.

2. Remove two screws (16).

3. Remove magnet and coll assembly.

4. Straighten laminations around shading
ring (5).

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

6. Remove coll. Install new coil in reverse

order.
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oio TCIF ’ —%’_' {3 ¥ 1L ———20
020 3 —— : % 19
030 a : &\\ 18
0do ] 2\ g—fp—""17
5171 5 - o ):l
n20
030 7 q B -
——J2—}odof-272- 1) :
——j2—105°1- 43 ) ® Q 16
los 2 N T
B d
B5 B4 O 15
Laan =14
o
uv
1. Brscket §. Sheding Ring 10. Cylinder 14. Megnet 19. Locking Wire
2. Adjusting Screw 6. Pin 11. Connection 15. Coil 20. Adjusting Screvs
& Nut 7. Clevis Rod 16. Screws 21. Mounting Screws
3. Ammature 8. Adjusting Nut 12. Plunger 17. Pin 22. Trip Paddle
4. Spring 9. {Cap 13. Clemp 18. Adjusting Screw & Clemp
Fig. 8 Time Delay Godervoltage Tripping Device
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1.Series Coil
2.Nagnet
3.Psllet
4.Pinion
S.Escape Wheel

14

LTFY SIDE VIE® SHOWING
SHORT TIME DELAY MECHAN!SH

1

6.D
7.8
8.8
9.7
0.L

¢. O

riving Segment
T.D. Armature

FRONT YIES SHOWING
MOANTING BRACRET

RIGHT S10€ YIE®D SMOMING
LOMG TIME DELAT MECHANISH

Fig. o8

11.L.T.D. Cslibration Spring 16.Cylinder
12. Instentaneous Trip Spring 17.Calibration Plate

.T.D. Calibration Spring 13.Spring Holder

rip Amm
.T.D. Armsture

Fig. 9

14.Calibration Clemp Nut
15.Plunger

Series Overcurrent Tripping Device

18.Trip Peddle
19.Trip Paddle Adjusting Screw
20.Clanping Bracket

'y
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INSTANTANEOUS UNDERVOLTAGE
TRIPPING DEVICE

This undervoltage tripping device is con-
structed similarly to the time delay undervoltage
trH)plng device with the exception that the cylinder
(10), plun%er (12), connecting rod (11), clevis (7),
bracket (1), and adjusting nut (8), as shown in
Fig. 8 are omitted.

T he adjustments and replacements for this
device are also the same as those for the time
delay undervoltage tripping device.

SERIES OVERCURRENT
TRIPPING DEVICE

Each serles 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,

The device can be provided with the following
tripping combinations:

1. Long time delay, short time delay and
instantaneous tripping.

2. Long time and short time delay tripping
.only,

3. Long time delay and instantaneous trip-
ping.

4. Short time delay and instantaneous trip-
ping.

5. Short time delay tripping only.

6. Instantaneous tripping.

(2) Adjustable

(b) Nonadjustable

SHORT TIME DELAY TRIPPING, FIG. 9

The armature (7) i3 retained by calibrating
spring (8). After the magnetic force, produced by
an overcurrent condition, overcomes {his restrain-
ing force, the armature movement is further re-
tarded by an escapement mechanismwhich produces
an inverse time delay characteristic. The mecha-
nism is shown on Fig. 9A.

The pickup for this device can be field set
between limits having a ratio of 21/2 to 1 in the
range of 200 to 1000‘% of the coil rating.

LONG TIME DELAY TRIPPING, FIG. 9

The armature (10) is retained by the calibra-
tion spring (11). After the magnetic force, pro-
duced by an overcurrent condition, overcomes this
restraining force, the armature movement is fur-
ther retarded by the flow of silicone oll in a dash-
pot, which produces an inverse time delay charac-
teristic. The mechanism is shown on Fig. 9B.

INSTANTANEQUS TRIPPING, FIG. 9

(a) Adjustable instantaneous tripping takes

lace after the magnetic force produced

gy an overcurrent condition, overcomes

the restraining force of the calibration

spring which can be adjusted by the cali-
bration clamp nut (14).

Alr Circuit Breakers Type AK-1-15-3 and AK-1-25-3

(b) Nonadjustable instantaneous tripping takes

Elace after the magnetic force produced

y an overcurrent condition overcomes

the restralning force of a nonadjustable
spring. ; .

SELECTIVE TRIPPING

Selective overcurrent tripping is the appli-
cation of circuit breakers in series so thal only
the circuit breaker nearest the fault opens. Any
one or combination of two or more of the preced-
ing overcurrent devices may be used in a selective
system, The breaker having the shorter time set-
ting and lower pickup will trip before the breaker
having the longer setting and higher pickup, pro-
vided the fault is on the part of the line protected
by the breaker having the lower setting.

In order to reduce the possibility of damaging
the equipment and to provide maximum safety to
the operator, the overload caused by a fault is
removed in a minimum amount of time byselective
tripping. Overloads producing current in excess
of the short time delay pickup are removed in a
matter of a few seconds, while currents in excess
of this value are removed in a fraction of a second.

For the exact characteristics and setting of
each breaker in a selective system, reference
should be made to the coordination chart fureished
for the particular system.

ADJUSTMENTS, FIG. 9

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

To adjust for approximately 1/32" overtravel
of trip arm (9) after tripping:

1. Check trip latch engagement. See "Ad-
justments - Operating Mechanism",

2. Loosen the locknut and turn the adjusting
screw (19) on the trip arm (9). The screw
should not touch the trip paddle when the
breaker s 'open' and the latch is reset,
!l)u§3 2'.:'.hould have a clearance not exceeding

/ ll.

3. Tighten the adjusting screw locknut om the

trip arm,

Check Travs! Distance of Trip Ama on

Fig. 10
Series Overcur.3nt Tripping Device
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REPLACEMENT

1. Remove the bolts holding the coil to the
lower stud.

2. Remove bracket and mounting screws,

3. Before installlnf 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. 10). The trip arm should
move at least 5/32", If there appears to be
insufficient movement of the trip arm, or
if the armature appears to be binding, the
device should not be used.

4. Replace new device in reverse order.

5. Adjust device as described above.

NOTE: Nocomponent parts of the overcurrent
tripping devices are replaced. It will be necessary
to install a new device when parts are worn or
damaged.
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REVERSE CURRENT
TRIPPING DEVICE

The device is enclosed in a molded case and
is mounted on the right pole base similariy to the
serjes overcurrent tripping device.

The reverse current tripping device (see Fig.
12) consists of a series coil (1) with an iron core
mounted between two -pole pleces (7), also a po-
tential coil (4) connected across a constant source
of voltage and mounted around a rotary-type arma-
ture (6). Calibration spring (3) determines the
armature pick-upwhen a reversal of current occurs.

As long as the flow of current through the
breaker is in the normal direction, the magnetic
flux of the series coil and the magnetic flux of the
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TYPICAL CONNECTION DIAGRAM

1. Series Coil 4. Potential Coil 7. Pole Pieces 9. Stop Screw 12. Trip Crank
2. Trip Rod S. Calibration Nut 7A. Screws 10. Mounting Screw 13. Screw
3. Spring 6. Armature 8. Counterweight 11. Screw 14. Trip Paidle

Fig. 12 Reverse Current Tripping Device
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potential coll produce a torque which tends to ro-
tate the armature counter-clockwise. T he cali-
bration spring also tends to rotate the armature
in the same direction, This torque causes the
armature torest against the stop screw (9) attached
to a bearing plate on the right side of the device,

If the current through the series coil (1) 1s
reversed, the armature (6) tends to move in the
clockwise direction against the restraint of the
calibration Sprlng (3). When the current reversal
exceeds the calibration setting, the armature re=
volves clockwise causing the trip rod (2) to move
upward engaging the trip paddle (14)thereby
tripping the breaker.

ADJUSTMENTS

No adjustments should be made in the field
with the exception of checking for overtravel of
the trip rod. Proper overtravel of the trip rodls
provided, if the trip rod advances the trip paddle

between 1/32" to 3/64" beyond the point where the
breaker trips. To adjust for this amount of over-
travel, lift the trip rod as high as possible after
backing off the adjusting screw in the trip paddle
(14) so that it will not touch the trip rod (2). Ad-
vance adjusting screw in the trip paddie until you
can just trip the breaker by lifting the trip rod (2)
as far as it will go. Then advance this same ad-
justing screw an additional 1 - 1/2 turns, thereby
assuring positive tripping. Lock adjusting nut,
Be extremely cautious not tohave hands near mov=
ing parts of the breaker when making this adjust-
ment, :

REPLACEMENT

After removing the wiring for the potential
coil the reverse current device can be removed
and replaced by following the procedure outlined
for replacing the series overcurrent device. For
wiring, see Fig. 12.

MISCELLANEOUS

SHUNT TRIPPING DEVICE

The shunt tripping device (refer to Fig. 13)
is mounted on a bracket attached to the right side
of the operating mechanism (tooking fromthe front),

A remote switch or relay contacts are used
toclose the circuit of the device causing the arma=
ture (9) to engage the trip paddie (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 coll (1) is cut off
by contacts of the auxiliary switch which are open
when the breaker is open.

ADIUSTMENTS

From 1/32" to 1/16" overtravel of the arma=~
ture is required when the breaker is tripped. If
any adjustment i3 necessary toprovide this amount
of overtravel, the trip lever is bent in or out ac-
cordingly. :

REPLACEMENT
Coll (7)

1. Disconnect leads to coil.

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

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

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

B2
J cle R
}.é\r—M‘ 020 5 :
X can 28k
20 L 2 kW :
AUX. SW) clo /TR"’ ”“’1
— =up2o 13 N
[ T Lome—fozs} 126 5— E)L Do
° B c4o [ -
A o§o 5 7
M . 060 6 —
T )
1. Screws 3. Frame S. Screws 7. Coil 9. Armature 11. Trip Paddle
2. Spring 4. Pin 6. Magnet 8. Clasp 10. Armature Arm 12. Clemp
Fig. 13 Shunt Tripping Device
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BELL ALARM AND
LOCKOUT DEVICES

BELL ALARM DEVICE

A bell alarm device (see Fig. 14) is available
which operates when an overcurrent trigs the
breaker. It consists primarily of a lever {(10) and
hanger (14) riveted to auxiliary shaft (9), latch (15),
catch (19), switch (1), reset link (3), reset arm (6),
reset lever (4), and mounting bracket (7).

Lever. (10), suspended between trip arm fll;
and trip paddle (13), is actuated by trip arm (11
whenever the breaker istripped by an overcurrent,
This causes hanger (14), pivoted to pin (12) to re-
volve latch (15) counter-clockwise, thereby re-
leasing catch (19). As the breaker opens, main
shaft (17) moves link (20) forward, revolving catch
(19) counter-clookwise on pin (18). This permits
plunger (2) to drop and closes the lower contacts
of switch (1) thereby completing the alarm circuit,

Operation of the reset lever (4) actuates link
(3), which in turn revolves reset arm (6), thereby
returning catch (19) to its lower position. This
action moves plunger (2) upward, causing the lower
contacts of the switch (f) to open. At the same
time spring (8) returns latch (15) to its normal
position.

. Switch

. Plunger

. Reset Link

. Reset Lever
Pin

. Reset Arm

+ Mounting Bracket
Spring
Auxiliary Shaft
10. Lever

11. Trip Ara

12. Pin

13. Trip Paddle

14. Hanger

15. Latch

16. Trip Shaft

17. Main Shaft

18. Pin

19. Catch

20. Link

Fig. 1y

Alr Circuit Breakers Type AK-1-15-3 and AK-1-25-3

LOCKOUT DEVICE

The lockout device (see Fig. 14) consists aof
the same mechanism as the bell alarm device ex-
cept that a rivet (21) secures the hanger (14} to
latch (15). This causes these two parts to function
as a unit. Whenever the breaker is opened due to
an overcurrent the trip paddle (13) will be held ir
the tripped position by the latch (15), thereby lock-
ing the breaker in the open position until the lock-
out mechanism is reset by means of the reset
lever (4). '

GENERAL PURPOSE, INDOOR
ENCLOSING CASE AND
INTERLOCK DEVICE

The enclosing case (see Fig. 15) has a cover
with a cut-out, through which the front part of the
escutcheon (3) and operating handle (4) extend. The
cover is attached tothe enclosing case by four trenk
like latches (1).

The breaker rests on two supports which are
welded on opposite sides of the enclosing case.
Four other supports are used tosecure the breaker
by four mounting bolts after it has engaged the
disconnects. An additional bolt in each of the four
supports serves as a stop for mounting the breaker.

Three sub-bases (11) are bolted to the rear of

Bell Alarm and Lockout Device

/ h
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Air Circuit Breakers Type AK-1-15-3 and AK-1-25-3

plate (7), and a housing rack-out cam (5). One or
more stationary secondary disconnecting devices
(6) (depending on the number of circuits required) .
are mounted on either for both sides of the housing
when necessary.

DRAWOUT BREAKER, FIG. 17

The drawout type circuit breaker consists of
a circult breaker mounted in a drawout carriage,
This drawout carriage is equipped with the movable
portionof the primaryand secondary disconnecting
devices, rollers (5), position catch and rack-out
mechanism. The rack-out mechanism consists of
two slotted cam plates (2) bolted to the sides ol
the carriage, two handle sockets (7) to which are
welded the rack-out pins (4), and the rack-out
handle (8)used also as a guide for the breaker trip

cam (10).
Inserting Breaker

1. Latch 7. Hole for Ground Toinstall the drawout breaker in the enclosing

2. Circuit Bresker Terminal case, proceed as follows:

3. Front Escutcheon 8. Enclosing Case 1

. . Ralse the breaker so that the rear wheels
;. glt;ung Handle 9. Lower Connector rest on the supporting channel (4), Fig. 16.
+ Trip Rod 10. Upper Comnnector 2. Raise the rack-out handle and push the
6. Trip Paddle 11. Sub-base carriage back until the rack-out pins on the
. handle sockets rest against the back edge
Fig. 15 Breaker Mounted in General Purpose of the housing rack-out cams (5), Fig. 16.
indoor Enclosing Case 3. Push downward on the rack-out handle,

. thus forcing the rack-out pins upward in
the housing cam and the primary discon-

the enclosing case. The upper (10) and lower (9) necting devices into contact.
connectors are bolted to the sub-bases. These .
connectors include solderless connectors for se-
curing the cables of the power circuits. An inter-
lock device may be mounted on the right hand side
of the breaker 5ooklng from the front). The inter-
lock serves to trip the breaker when the enclosin
case cover is removed. It consistsof a trip rod (5%
with a spring mounted on a bracket on the side of
the breaker and a trip paddle (6) mounted on the
breaker trip shaft. When the cover is on the en-
closing case (8), the trip rod (5)is pushedbackward
causing a spring tobe compressed. When the cover
is removed, this spring causes the trip rod (5) to
move forward engaging trip paddle {6), thereby
tripping the breaker. The breaker remains trip-
free until the cover is replaced.

WEATHER RESISTANT
ENCLOSING CASE

The weather resisting enclosing case is de-
signed for outdoor use and consists of a steel en-
closing case, Fig. 16, and a drawout type circuit

breaker, Fig. 17. o,
ENCLOSING CASE, FIG. 16 © 1. Sub-base
- 2. Upper Stationsary Primary Disconnect
baseg‘};i)svt,eh?l hel;clos;ag‘lc%ts‘je ‘g(;r;::i‘;l:c;h;“eﬁ Buobn 3. Lower Stationary Primary Disconnect
¢ e : © 4, Csrriage Guide and Support Chamnel

each of these sub-bases there are mounted an
upper (2) and lower (3) stationary primary dis-
connecting device; these devices include a solder~
less connector for securing the cables of the power
circuits. On each side of the housing there is a
carriage g uide and support channel (4), a steel Fig. 16  Weather Resistant Enclosing Case

S. Housing Rack-out Cam
6. Stationery Secondary Disconnects
7. Steel Plste

20
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Fig. 18 (M-6496860)

X
3

Movable Secondary

1. 6. Locking Pin
Disconnects 7. Handle Socket
2. Carriage Cam 8. Rack-out Handle
3. Positive Interlock Lever 9. Key Lock Pin
4. Rack-out Pin 10. Breaker Trip Cem
S. Rol..l_ets 11. Carrisge Cam Slot
Fig. 17 AK-1-15-3 Drawout Breaker
4. Pull the rack-out handle downward so that
locking pin (6), Fig. 17, is in the vertical
slots in the carriage cams (2), Fig. 17.
The breaker trip cam, guided by the rack-
out handle, now permits the breaker to be
closed.
Withdrawal

To withdraw t he breaker from the enclosing
case, proceed as follows:

1. Trip the breaker by pushing the manual
trip button. If the breaker is not open the
positive interlock lever (3) will prevent
locking pin (6) from moving upward and
will thereby prevent withdrawal of the
breaker.

2. Lift the rack-out handle vertically. This
operation unlocks the breaker carriage and
raises the breaker trip cam preventing
closing of the breaker.

3. Pull the rack-out handle forward in a
circular motion until the primary dis=-
connecting devices are disengaged. The
breaker can now be removed from the en-
closing case by pulling forward on the
rack-out handie.

NOTE: To test and;inspect the drawout
breaker when it is not in the encloslnf case, it is
necessary that the locking pin (6), Fig. 17 be at
the bottom of the carriage cam slot (11), Fig: 117.

Alr Circult Breakers Type AK-1-15-3 and AK-1-25-3

DISCONNECTS

The disconnects (see Fig. 18) are attached
to the circuit breaker studs on the rear side ol
the breaker,

Each disconnect consists of four contact {in-
ers (3) secured to each breaker stud (1 ) by screw
%l) and retainers (6 and 8). A pair of springs (2}
exert pressure on the contact fingers when en-
gaging the stationary studs (4). Stop (5) and re-
tainers (6 and 8) serve to maintain the proper
a{igdgment of the fingers when engaging the breaker
studs.

NOTE: For instructions on mounting the
breaker by means of disconnects, see 'Dead Front
Breakers' under Installation.

ADJUSTMENTS

When the proper amount of contact pressure is
exerted against the stationary stud, the dimension
from the top side of the upper washer tothe bottom
side of the lower washer on screw (1) should be
approximately 3-1/32" using 5/8' springs, or
4-1/32" using 1-1/8" springs. (The corresponding
dimension on Type AK-1-25-3 breakers should be
approximately 3-29/32"). To adjust for proper
contact pressure, the adjusting nut of any parti-
cular contact finger should be backed off or ad-
vanced, as required.

The disconnects are checked for the proper
amount of spring pressure before leaving the
factory.
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1.Screw 4.Stationary 6.Retainer
2.Spring Stud 7.Breaker Stud
3.Contact Fingers S8.Stop 8.Retainer

Fig. 18 Primary Disconnect
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Ailr Circuit Breakers Type AK- 1-15-3 and AK-1-25-3

TYPES AK-1-15Y1-3 AND
AK-1-25Y1-3 BREAKERS

The type AK-1-15Y1-3 and AK-1-25Y1-3
breakers are intended for the protection of re-
sistance welding machines. They trip instan-
taneously at higher current settings than greakers
provided with the regular instantaneous adjustable
overcurrent tripping device. This type breaker
differs from the regular breaker only in the pro=
vision that higher current settings may be obtained.

Standard calibration ranges for type AK-
1-15Y1-3, Fig. 19,are as follows:

a. 300 to 800 amperes
b. 600 to 15000 amperes

Standard calibration ranges for type AK-

8000

1-25Y1-3, Fig. 19, are as follows:

a. 600 to 1500 amperes
b. 1400 to 4000 amperes
c. 2000 to 5000 amperes

Other ranges can be provided within reason-
able 1imits where the highest calibration settings
will not exceed approximately 2-1/2 times the low-
est calibration setting. .

These breakers are not given a continuous
current rating since the duty imposed is inter-
mittent and quite variable depending upon various
types of welding to be done, The breakers are
designed to safely carry "during-weld amperes"
or "during-weld KVA" at welding periods not ex-
ceeding the corresponding “duty cycle’! as tabulated
below. (Duty cycle" is the per cent of time that
current flows in any one minute,

3000
_0.00
""i\\ Euoo ™ 1.
\\\ A:f'*/.,” S"“ %‘m_’
::: PSS e P‘:(':x - §|288 \\“'L Y, s
- § ' 3 3% S
é a 00
£ N | ;- d
-~ ! ™~
300
\ '°°l 4 28109 20 30 0N
'3“ :.‘ DUTY CYCLE (m sEncentast)
ve 4 86 XX 20 0 0 N O
OUTY CYCLE (m PERCINTASE)
AK-1-15Y1-3 Breaker AK-1-25Y1-3 Breaker
Duty During=~ During-weld Kva Duty | During- During-weld Kva
Cgle weld 530 Volls | 440 volts | 550 Volts Cg}:le weld U Voits | 440 volts] 550 Volts
(%) Amp . %) Amp
Rms Rms

3 1530 331 674 841 3 4040 890 1780 2225
4 1325 292 584 729 4 3500 710 1540 1925
5 1185 261 522 652 ) 3130 689 1378 - 1722
6 1080 238 475 594 6 2860 629 1258 1574
1 1000 220 440 550 1 2740 580 1161 1453
8 936 2086 412 516 8 2640 544 1087 1360
9 884 194 388 488 9 2330 513 1025 1282
10 839 185 370 461 fo 2215 481 974 1219
20 594 131 262 321 20 1566 345 689 861
30 - 484 108 215 266 30 1278 281 N 562 703
40 419 92 184 231 40 1107 244 4817 609
50 315 -83 165 206 50 990 218 436 545
60 342 15, 150 .188 60 903 199 398 497

 Fig. 19 Current and Duty Cycle Limits of Types AK=1-15Y1-3 and AK-{-25Yi~3 Breakers
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GEH-1807 Air Circuit Breakers Type AK-1-16 and AK-1-25 ' . . % 0

PR I

R LTS

INSTALLATION - -Fi

Before being shipped, all breaker adjustments
and settings have been carefully made and checked
b{ experienced factory personnel. At the time
of installation, it should only be necessary to
observe the operation of the breaker to establish
that no unobservable damage has occurred during
shipment.

LOCATION

The air circuit breaker should be installed in
a clean dry place where it is readily accessible
for operation, inspection and proper maintenance.
Special enclosures are available for the installa-
tion of circuit breakers which may be subjected to
dust and moisture or other unfavorable locations.

MOUNTING
DEAD FRONT BREAKERS

Dead front circuit breakers are designed for
mounting in a switchboard or an enclosing case.
The mounting of dead front breakers consists in
placing the breakers within the enclosed structure
and connecting the power buses or cables and mak-
ing the necessary control connections. The standard
mounting depth from the back surface of the breaker
base to the back side of the front panel is 8-3/4".

The front cover of dead front breakers consists
either of a hinged door with cut-out or a plate
bolted to the panel.

A terminal board on the right side of the
breaker 1s used for making various control con-
nections with breaker devices. An auxiliary switch
on the left side of the breaker is used for some
control connections and for connecting various
auxiliary accessories.

The structural surface to which the breaker is
bolted must be flat through-out and the supporting
structure must be of sufficient strength to hold the
breaker firmly in place. Minimum cut-out dimen-
sions must be maintained in order to have proper
" electrical clearance. :

When disconnects, Fig. 26, are used, the break-
er 18 placed against the panel so that the disconnects
fit over the stationary studs to which the power
circuits are connected. Four 1/2" mounting bolts
are then inserted into the holes for bolting the
breaker to the panel. When disconnects are not
used, the power circuits are bolted to the breaker
studs after bolting the breaker to the panel by using
the four 1/2" mounting bolts. Breakers mounted in
drawouts or an enclosing case (see below) are
equipped with disconnects.

ENCLOSED BREAKER

'

The enclosed air circuit breaker is shipped in
an enclosini case. To install the enclosed breaker,
proceed as follows:

{a) General Purpose Indoor
1. Remove cover from enclosure.

4 »

2. Remove two bolts " holding breaker in
place, -

3. Remove breaker.

4, Mount case.

6. Make power, control and ground con-
nections.

8. Install breaker in case and replace two

mounting bolts and enclosure cover.

(b) Weather Resisting

1. Open enclosing case door.

2. Withdraw breaker (see "Weather Re-
sisting Enclosing Case").

3. Mount case.

4, Make power, control and ground con-
nections.

5. Insert breaker (see ''Weather Resist-
ing Enclosing Case").

CONNECTIONS

The connections to the circuit breaker studs
should be firmly clamped or bolted in place to
prevent excessive heating. The connecting cables
or bus bars should have a current-carrying capac-
ity sufficient to limit their temperature rise to
that specified for the breakers. K these connecting
cables or bus bars are not of sufficient size, heat
will be conducted from them to the breaker so that
the breaker cannot carry normal rated current
without exceeding the specified temperature rise.
Connecting cables or bus bars should be supported
8o that the breaker studs will not be subjected to
unnecessary strains, g

WIRING DIAGRAM

The wiring diagram, Fig. 1, shows a typical
elementary and typical connection diagram with the
breaker in the cpen position.

When normal voltage is supplied to the control
circuit, either by closing a remote switch or by
pressing the push button PB, the closing contactor
X coil will become energized through contacts
bb (1-2) and Y (4-3). The X contacts will close
sealing in the X coil through contact X (1-2) an
energizing the breaker closing coil through contacts
X (3-4), X (6-5), and X (7-8). The breaker will then
close, thereby opening the bb contact and closing
the aa contact of the prop switch. Prop switch bb
contact will open the circuit through the X contactor
coil, thus de-energizing the breaker closing coil
through contacts X (3-4), X (6-5), and X 7-8).
Prop switch aa contact will cause the permissive
relay Y coll to become energized providing contact-
is maintained on the closing switch. The Y relay
will also open the circuit of the X contactor coil,
thereby providing an anti-pump feature.

Operating the remote trip switch with the
breaker closing will cause the shunt trip coil be-
come energized and will trip the breaker. The trip
impulse is interrupted by an "a" contaci of the
auxiliary switch. T

»®






GEH-1807 Air Circuit Breakers Type AK-1-15 and AK-1-25

OPERATION

MANUAL

The breaker can be furnished with or without
a manual operating handle. Breakers which are
equipped with a pistol grip operating handle may be
closed by rotating the handle 90° in the clockwise
direction. Breakers which do not have a pistol
grip operating handle are closed by means of a
manual maintenance handle. The correct use of
the maintenance handle is shown in Fig. 2. Use of
the handle in an upside-down position can result in
damage to the breaker parts and should be avoided.

If the escutcheon (9) Fig. 3 has been removed
from the breaker, the maintenance handle can no
longer be used. l-iowever, the breaker still may be
closed manually by inserting a screw driver in the
position shown in Figs. 5 and 5A, and then rotating
its handle upwards and towards the rear of the
breaker.

The breaker may be tripped manually by means
of the trip button or automatically by any of the trip
devices with which it is equipped.

- ELECTRICAL

The breaker is closed electrically by means of
a push button, located on the front of the breaker,
or by a remote switch. When the closing contact is
made the x contactor becomes energized, thereby
closing the x contacts and energizing the breaker
closing solenoid, which causes the breaker to close.

When the breaker closes, the prop switch causesthe -

breaker closing solenoid to be de-energized.

The breaker may be tripped manually by pushi

the manual trip button, which is located on the frc

escutcheon or automatically by any of the tr
devices with which the breaker is equipped. T
breaker mechanism will automatically reset wh
the breaker is tripped. The breaker is "trip fre
from the closing mechanism, which assures that
cannot be closed as long as any trip device
functioning.

MAINTENANCE
CLOSING HANDLE

fig. 2 Closing Breaker With Manual
Maintenance Handle

MAINTENANCE

INSPECTION
BEFORE INSPECTION OR ANY MAINTE-

- NANCE WORK IS DONE, BE SURE THAT THE

BREAKER 1S IN THE OPEN POSITION. ALL
ELECTRICAL POWER, BOTH PRIMARY AND CON-
gg(c)l'i:E l)SOURCES, SHOULD ALSO BE DISCON-

Periodic inspection of the circuit breaker is
recommended at least once a year. More frequent
inspections are recommended, if severe load condi-
tions, dust, moisture, or other unfavorable condi-
tions exist.

If the breaker remains open or closed for a
long period of time, it is recommended that
arrangements be made to open and close it several
times in succession, preferably under load.

At all times it 18 important not to permit pencil
lines, paint, oil or other foreign materials to remain
on the insulating surfaces of the breaker as they
may cause low resistance between points of different
potential and result ineventual electrical breakdown.

Always inspect the breaker after a shortcirc
current has been interrupted.

At the time of periodic inspection, the follow
checks should be made after the breaker has be
de-energized. .

1. Manually operate the breaker several tim
check for obstructions or excessivefricti

2. Electrically operate the breaker seve
times to ascertain whether the electri
attachments are functioning properly.

3. Arc quencher (See Section on "}
Quencher").

4. Contact condition, wipe, and pressure (i
Section on "Pole Unit Assembly").

5. Latch engagement (See Adjustments un
"Operating Mechanism").

8. Overload device tripping (See Adjustme
under 'Series ercurrent Tripp
Device"). . .

2




Alr Circuit Breakers Type AK-1-15 and AK-1-25 GEH-1807

TOOLS

The tools listed below will adequately equip an
operator for any maintenance operation on all
types and ratings of the AK air circuit breaker.

#1 Phillips Screw Driver

#2 Phillips Screw Driver with 8" shaft

#3 Phillips Screw Driver

K101-1/2 Crescent }Short) Screw Driver
K505-1/2 Crescent (Long Thin) Screw Driver
K308 Crescent (Standard) Screw Driver

H-28 8" Gas Pliers

654 Pointed Nose Side Cutting 6" Pliers
#2 Waldes Truarc Pliers Straight

#2 Waldes Truarc Pliers 80° Angle

Ratchet Socket Wrench 1/2'" Drive
7/16" - 1/2" Drive Socket
9/16" - 1/2'" Drive Socket

5/8" - 1/2" Drive Socket

3/4" - 1/2" Drive Socket
13/16" - 1/2" Drive Socket
15/16" - 1/2" Driver Socket

10" Extension Bar 1/2" Drive

6" Extension Bar 1/2" Drive

8" Adjustable End Wrench

5/8" - 3/4" Open End Wrench }
3/8" - 7/16" Open End Wrench o
11/32" - 5/16" Open End Wrench ' BN

1/16" Allen Head Wrench for #6 Screw
5/64" Allen Head Wrench for #8 Screw
3/32" Allen Head Wrench for #10 Screw .
1/8"  Allen Head Wrench for 1/4" Screw ‘
5/16" Straight Shank Allen Head Wrench for 3/8"
i screw, with adapter for 1/2" driveratchet

Ball peen hammer . -

5/8" 6 point open box wrench e .
3 /8" .

8 oz.

Spintite
LUBRICATION

In general, the circuit breaker requires
moderate lubrication. Bearing points and latch
surfaces should be lubricated at the regular in-
spection periods with a thin film of extreme .
temgerature, high-pressure, light grease similar to .
G. E. Spec. No. Do50H15. 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 IN - *.

1/4" - 5/16" (Blue Point) Open End Wrench ORDER TO AVOID ANY ACCUMULATION OF DIRT
1/2" - 9/16" Open End Wrenc : OR DUST. . ;
TROUBLE SHOOTING
TROUBLE CAUSE REMEDY
Contacts not aligned. Adjust contacts.

Overheating

Contacts dirty, greasy or coated with dark film.
- Contacts badly burned or pitted.
Current carrying surfaces dirty.

Bolts and nuts at terminal connections not tight.

Current in excess of breaker rating.

Clean contacts.
Replace contacts.

Clean surfaces of current
carrying parts.

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

Decrease load, rearrange circuit
or install larger breaker. K

Excessive ambient temperature.

Provide adequate ventilation,

Fallure to Trip

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

Worn or damaged trip unit parts.
Binds in overload device.

Re-adjust or replace trip unit, -

Replace trip unit. S :
Replace overload device. ‘

False Tripping

Overload pick-up too low. .
Overload time-setting too short.

Bind in overload device.

Change adjustment or replace : .
with higher rated device. -

Change adjustment or replace -
with higher rated device. -

Replace device.

e

Failure to Close
and Latch

Binding in attachments preventing resetting

of latch. »
Chipped or worn latch.
Latch out of adjustment.

Re-align and adjust attachments.

Replace latch. ' = "7
Adjust latch. -

)0



GEH-1807 Air Circuit Breakers Type AK-1-15 and AK-1-25
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Alr Circuit Breakers Type AK-1-15 and AK-1-25 GEHfIBQ'l

TROUBLE SHOOTING

[

TROUBLE

CAUSE

REMEDY

Failure to Close
and Latch

Latch return spring too weak or broken.
Hardened or gummy lubrication on
bearing and latch surfaces.

Closing solenoid burned out. .
Solenoid control device not functioning

. Replace solenoid coll.

Replace spring.’ Lo
Clean bearing and latch
surfaces.

properly.

Re-adjust or replace device.

BASIC BREAKER .compouznrs;" .'

ARC .QUENCHER

Each arc quencher (see Fig. 3) has geveral
compound inside barriers (2) containing a large
number of perforations and two outside barriers 3)
without perforations, as well as a front cap (4) and
a rear support (24) held in place by a fiber strap
(23). A clamp (5) is attached to the breaker base
by two bolts. Clamp (5) holds all the arc quencher
assemblies to their respective pole units. A muf-
fler (1) is located on top of the compound barriers.
The compound barriers and the muifler, together
with the slots between the barriers, serve to ex-
‘tinguish the arc. '

The arc quenchers should be inspected at the
regular inspection period and parts replaced, if
badly burned or corroded.

REPLACEMENT, FIG. 3

1. Remove clamp (5) by removing two bolts.
2. Unclasp fiber strap (23).

. 3, Remove front cap (4), muffler (1), outside
barriers (3), inside barriers (2) and rear
support (24).

4. Install new
verse order.

NOTE: In re-assembling the rear support (24)
to the breaker, be sure and push the rear support
toward the top of the pole unit so that the clearance
in the rear support will accommodate the screw~-
head of the back plate.

POLE UNIT ASSEMBLY

The contact assembly of each pole unit con-

sists of a stationary and a movable contact sub-,

assembly. Refer to Fig. 6.

The stationary contact assembly consists of
parallel contact fingers (3) with silver alloy tips,
the upper stud (20) and pins (4) with compression
springs (19) which provide continuous contact pres-
sure between the contact fingers and the upper
stud (20). A shunt (21) is used to prevent pitting
at the pivot point of the stationary fingers when
carrying high momentary currents. The station-
ary contact fingers are held in place by the upper
stud cap (6). ‘

The movable contact assembly consists of
parallel contact arms (5) with silver alloy tips, a

or disassembled parts in re-

.

contact carrier (18) with a spring (17) which pro-
vides continuous contact between the contact arms
and pin (15). A clamp (14) secures pin (15) to the
contact support (16). A flexible connection (12) is
provided to prevent pitting ‘at the pivot point of the
movable contact arms when carrying high momen-
tary currents. C . :

The movable contact assembly is connected to
the main shaft (16), Fig. 3, by an insulating link (7)
for operating the contacts when the breaker closes.

uring Contact Pressure") must be exerted by the
movable contacts a ainst the stationar contacts.
A definite amount © contact wipe, or ine distance
that the stationary contacts are pushed to the rear
by the movable contacts (see wMeasuring Contact
Wipe"), must result during the closing operation.
Both contact pressure and contact wipe should be -
checked at the regular ingpection period. ce

MEASURING CONTACT PRESSURE, FIG. 6 - T

1. Remove arc quencher (see vReplacements"
under Arc Quencher).

9. Place a push-type scale against the upper .
end of the stationary contact Hp (3) with
the breaker closed. o

3. Exert pressure against the push-type scale -
until the contacts just part. When the con-
tacts part the scale should register between
4 and 6 pounds. - ' ’

4. Re-assemble parts in reverse order.

MEASURING CONTACT WIPE, FIG. 6

1. Remove arc quencher (see “Replacements"
. under Arc Quencher). - ’
2. Measure the dimension between the inside
., surface of the pole base and the top edge of
_ * the stationary contact tip (3), (a) with the
- preaker open, (b) with the breaker closed.

. . 3. The difference - between these two measure- °
- ‘ments should be within the limits of 3/32" -

-, If not within this range, the con- .
. tact wipe must be adjusted. N
4, With the breaker closed, the stationary con-

" tacts should have a minimum of 1/16"
overtravel, measured at the contact tips,
before reaching the 1imit of their movement
in the direction of closing. i

5. Replace arc quencher.

'



GEH-1807 Air Circuit Breakers Type AK-1-15 and AK-1-25

. ADJUSTING CONTACT WIPE AND CONTACT
PRESSURE, FIG. 6

1. Remove arc quenchers (see "Replacements"
under Arc Quencher).

2. Remove tru-arc retaining ring from main
shaft (16), Fig. 3, nearest the insulating
link and contact assembly to be adjusted.

3. Loosen clamp (9) which secures eccentric
bushing (8).

4. Turn the eccentric bushing in the insulating
link (7) threby moving the insulating link
closer or farther away from the stationary

contacts, as required to obtain proper wipe. .

5. Reassemble parts in the reverse order
after making adjustments.

NOTE: To adjust the insulating link in the
center pole unit, first, push the malin shaft through
the right hand insulating link and into the center
link as described in item 2 and 3 above. Opening
spring and cap will drop out. Adjust center in-
sulating link as described in item 4 above. Re-
assemble parts in reverse order being careful to
replace opening spring and cap in their proper
position.

If any of the contacts are badly corroded or
pitted, thereby making it impossible to adjust for
proper contact pressure or contact wipe, such
stationary contacts or movable contact assemblies
should be replaced. See "Replacements" below.

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

REPLACEMENTS
Movable Contact Assembly, Fig. 6

1. Remove arc quenchers (see "Replacement”
under "Arc Quencher").

2. Remove main shaft from breaker by re-
moving tru-arc retainer from one end and
pushing shaft through insulating links (7).
As shaft clears the mechanism side frames
the opening springs and caps, (17) and (185
Fig. 3, will probably drop out of their re-
cesses in the side frames. If breaker is of
the drawout type, handle socket, interlock
lever, bushing and nut must be removed on
side from which the main shaft is to be
removed. (See Figs. 4 and §.)

3. Remove upper mechanism mounting screws
(refer to Fig. 4).

4. Loosen lower mechanism mounting screws
by using screw driver in slot provided on
threaded end of screw which projects through
back frame of breaker. (See Fig. 7.)

5. Mechanism and attached components may
now be lifted clear of the breaker. I
breaker is of the drawout type, movement
of the mechanism will be somewhat re-
stricted by control wires. There will be
enough freedom, however, toallow the mech-
anism to be lifted to the top of the drawout
frame, where it can be secured by tying.
(See Fig. 8.)

10
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10.
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Remove insulating link (7) by removir
tru-arc and drifting out pin (11),

Remove clamps (14) by removing fastenir
hardware. :
Remove series coil terminal bolts. Movab:
contact unit is now free and may be remove:
Breaker may now be reassembled with ne
contact assembly by reversing the aboy
described procedure. In remounting mec!
anism, be sure that dowels ir mechanis:
side frames are well geated in dowel hol¢
in the pole unit base. (See Fig. 8.) It wi
also be necessary to compress the openir
spring and cap in the recess in the mecl
anism side frame in order to obtain clea:
ance for replacement of the main shaf
Check contact wipe and pressure and adju
if necessary.

MECHANISM
MOUNTING

SOCKET

Flg. % Arc Quenchers and Handle Socket
« Resoved from Drawout Breaker

[T, 1 SPSLA
rom kA

~~~~~~

Removal of Maln Shaft from ’
Drawout Breaker

Fig. 5

»®
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GEH-1807 Alr Circuit Breakers Type AK-1-15 and AK-1-25

Stationary Contact (3) Fig. 4

1. Remoye arc quenchef (see Replacements"
under Arc Quencher).

2. Remove upper stud gap (6) by removing two
holding screws. )

3. Pry the stationary contact (3) from upper
stud (20). On outside poles, the stationary
contacts are readily accessible. On the
center pole, it is recommended that the
mechanism be take& off the breaker to
facilitate removal of the
be done by following steps 1 to 5 of the
procedure for replacing movable contacts.

4. Replace the new stationary contact in re-
verse order. {It may be necessary to tap
the new stationary contact into place by using
a rawhide mallet).

5. Adjust contact wipe and contact pressure
(see above).

Fig. 7 Loosening Lower Mechenism Mounting Bolts

OPERATING MECHANISM

WITHOUT CLOSING HANDLE

The operating mechanism, see Fig. 10, is sup-
ported between two molded side frames in front of
the center pole unit. It consists of a toggle linkage
. (19), crank (52 latch (15), trip shaft (12), roller (6),
closing links {), and armature (14).

When the coil (8) i8 energized it pulls armature
(14) downward, which, through closing links (1),
causes the toggle linkage (19) to straighten. This
motion causes the main shaft (18) and movable
contacts to move to the closed position. As soon as
the toggle linkage is straightened the proper (23)
moves on top of prop pin (20) and roller (6% moves
on latch (15) thereby holding the mechanism in the
closed position. The motion of the prop (23) causes
Bwiilt(:h 25) to operate, thus de-energizing the closing
coil.

The breaker mechanm{n is tripped by rotating
the trip shaft (12), and releasing latch (15) which
- causes the toggle linkage to collapse, thereby
allowing the opening springs (17) to push the main
shaft and movable contacts forward to the open
position. Trip latch (15) '3 automatically reset
during the opening operatic providing none of the

12

contacts. Thismay .

Fig. 8 Removal of Stationary Contacts

trip devices are actuated. Latch adjusting scre
(9) limits the rotation of the trip shaft (12) and tht
determines the amount of latch engagement.

To operate the breaker manually see sectic
on "Operation".

ADJUSTMENTS, FIG. 10

Latch (15) 18 adjusted to provide approximate.
5/64" engagement between latch and roller (6). 1
adjust for proper latch engagement, follow the prc
cedure described below: - ' )

1. Loosen locknut on adjusting screw (9).

2. Hold breaker contacts in a position in whic
the movable contacts are just touching tl
stationary contacts. This may one t
any of the provided means of manual closin

3. Turn down adjusting screw (9) until breakt¢
trips open. Normally the force re uired
rotate the trip shaft is small enough so th
the spring on the buifer paddle (10) is n
noticeably deflected. I any deflection :
observed while turning down the screw, bac
off screw until sprinl% returns, then tw
down screw again. deflection persist
check trip shaft for binds.

4, Mark position of adjusting screw hea

5. Repeat steps 2 and 3 and check position
adjusting screw in relation to marked pos

on.,

-6, I adjusting screw is in the same position ¢
it was in the first tripping, back off tl
screw 3 full turns and tighten locknut. I
is not, repeat steps 2 and 3 until a consta

' tripping position is determined before bacl

. ing off the three turns and locking. Th
: check i8 necessary to avoid a false setth
due to accidental tripping.

1. Operate the breaker electrically sever
times to make sure that the mechanis
functions correctly. [

The stop nuts (13) should be adjusted so th
there is approximately 1/16" clearance betwet
the bottom of the magnet and the upper stop nu
This will restrict linkage movement in tripping b
allow enough movement for the mechanism to rese

»®
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REPLACEMENTS, FIG. 10 -
Mechanism

1. Remove arc quenchers (see "Replacement"'

under "Arc Quencher").

2. Remove escutcheon (4).

3. If breaker is supplied with a terminal block,
dismount block by removing two screws in
back which fasten it to the supporting bracket,

4., Remove shunt trip supporting bracket by
taking out the two screws which fasten it to
the mechanism side frame. The nuts for
these screws are loosely heldin the recesses
on the inner side of the frame. If breaker
is supplied with an undervoltage device,
this also will be dismounted since it is held
by the same supporting bracket,

5. H breaker is supplied with a closing switch,
dismount switch base by removing two
screws (10), Fig. 14.

8. Remove solenoid control device cover.

7. Remove X contactor and Y relay together,
first removing two screws securing Y relay

to arm which projects from magnet, then

loosening the three screws which fasten the
X contactor to the supporting arms. Both
devices can then be removed by lifting
slightly and moving towards front of breaker.

8. Remove stop nuts from armature plunger
(13), Fig. 10.

9. Remove lower section of magnet and closing
coil by taking out four screws (7).

10, Remove upper section of magnet by taking
out two screws which fasten it to mecha-
nism side frames. (See Fig. 9).

11. Remove auxiliary switch by taking out bolt
(1) and screw (4), Fig. 13.

12, Remove cutoff switch (25) by removing lock-
nuts (24).

13. Remove tru-arc and take out mainshaft(18)

being careful not to lose opening spring (175

and cap which may pop out when main shaft

is removed.

14, Take off mechanism by removing mounting
screws from mechanism frame.

15. Mechanism may now be replaced as a unit

A or disassembled and then reassembled with
new parts as needed.

16, Reassembly of the breaker is accomplished
by reversing the procedure described. In
replacing the mechanism, make sure thatthe
dowels on the mechanism side frames are
properly seated in the dowel holes in the
pole unit base; also that the opening springs
and caps are positioned properly when re-
placing the main shaft.

17. Adjust prop switch as described under "Ad-
justments" in "Solenoid Control System" and
check operation of breaker manually and
electrically.

NOTE: Y a reasonable amount of care is
exercised, wiring lead connectlons will not be
overstressed and need not be disconnected in the
course of the disassembly procedure. The electrical
accessories may be tied up out of the way of the
operator. I leads are disconnected, they sh: 1d be
marked to avoid incorrect reconnection. )

Opening Springs (17) Fig. 10 or (16) Fig. 11

- Opening springs may be replaced by following
the first two steps of the procedure for replacing
the movable coptact assembly. © - v

Fig. 8 Dismounting Upper séctlon of Magnet

WITH CLOSING HANDLE, FIG. 11

The electrically operated mechanism equipped
with a manual operating handle is shown in Fig. 11.
This mechanism is similar to the one furnished
without an operating handle with the following ex-
ceptions: : :

a. There is only one stop nut (11) on the lower
end of the rod extending from the armature
(12) since there is no need to provide for
operation by the maintenance handle. .

‘b, The mechanism which is furnished with an
operating handle contains a cam support (7) .
and cam (6), (see Fig. 11), whereas the
mechanism furnished without an operating
handle contains neither of these parts,

The sequence for electrical operation is the
same as given for the mechanism furnished without
an operating handle. (Refer to the second paragraph
under, "Operating Mechanism - Without Closing
Handle").

13
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Turning the operating handle (5) in the clock-
wise direction 900 causes a roller attached to the
operating shaft to engage cam (8) thereby moving
the cam support (7) toward link (4). See Fig. 11.
This motion straightens the operating linkage,
thereby moving the main shaft (17) and movable
contacts to the closed position. Prop (22) engaging

in (19) and latch (13) rsesting on roller (8) will
old the contacts in the closed position. Rotating
the tripshaft (14) in the counter-clockwise direction
will release the roller (8) which cauues the toggle
linkage to collapse thereby allowing the opening
springs (16) to push the main shaft and movable
contacts forward to the open position. Trip latch

(13) is automatically reset during the opening
devices are

_operation, providing none of the trip
actuated,

-

Adjustments

In addition to the adjustments shown for mecha-
nisms furnished without an operating handle, ad-
justment screw (26) must be set for proper opera-
tion. This adjustment is satisfactory the screw
ts set in such a position that the following twc
conditions are met: .

1. In closing, there must be enough overtrave!
of the mechanism to easily allow prop (22;
to move on pin (19). Fig. 11. -

2. When the breaker is open roller (8) musl!
clga.rly be free of contac{ with latch (13).

Closing Link

Cam Return Spring
Bold In Post
Escutcheon 1
Crank

Boller

. Screw

. 8. Opil
9. Trip Shaft
Adj. Screw

Buffer Paddle
11. Trip Shaft

i Ret. Sering
12. Trip Shaft

10.

4
[}

4 e

evomawmreemenod

. Pin

. Reset Spring
22. Prop Pin

23. Prop

. Locknuts
Swuitch .

Screw 1

13.
14.
18.
16.
17.
18,
1.

Stop Nut
Arwmature
Latch

Mech. Frame
Opening Spring
Main Shaft

Toggle Link . 26,

Fig. 10 Operating Mechanisa ¥. hout Operating Handle
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Rgplacements

The replacement of parts in the operating'

mechanism furnished with a manual handle are
similar to those for the mechanism furnished with-
out a handle, with the following additions:

Front Escutcheon Assembly

1.
2.

3.

4.

Remove four mounting screws (8), Fig. 3.
Now pull forward on the operating handle
turning and tipping the front escutcheon
slightly until dislodged from the breaker.
To remount the front escutcheon assembly,
first, hold the trip shaft in a trip free
position. Then pull the cam support, (7)
Fig. 11, slightly forward. .

Insert the operating shaft and roller into

the hole of the cam sug rt so that the
roller drops behind cam (8), Fig. 11.- ’
Replace the four mounting screws to secure
the front escutcheon assembly to the mech-
anism frame., .. . . . .-, Tt

Replacing the Operating Handle .

24

7
8
9
10
1. Closing Link - 7. Cam Support -
2. Cam Return 8. Roller
Spring 9. Bcrew
3. Bold In Post 10. Coil
4. Link 1 11. Stop Nut
S. Handle 12. Armature
6. Cam 13. Latch .
Fig. I

1.
2.

3.

4.

Remove the short set screw from the tap-
ped hole in the operating handle,

Back off a second longer set screw from
the same tapped hole until it is moved clear
of the shaft, '

Pull forward on operating handle until it
is released from the front escutcheon and
operating shaft.

Re-assemble operating handle to front es-
cuacheon and operating shaft in reverse
order.

3 2
=
pS— /20
) 19
i ‘\..; . 7
16

]
b e e e e
- ]
e cemcemn o ——

14.
15,
16.
17.
la.

.
m.

.1\

13

12

it

Trip Shaft 21. Prop Pin
Can Boller 22. Prop
Opening Spring 2. Locknuts
Main Shaft ‘.. 24, Switch
Toggle Link 28. Screw
Pin 26. Mjusting
Reset Spring Screw

Operating Mechanisa With Closing Huidle

15
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Addition of Closing Handle

If it is desired to add a manual closing handle
to a breaker which was not furnished with one
originally, the conversion may be made by following
the procedure below. Required parts catalog num-
bers may be obtained by reference to Renewal
Parts Bulletin GEF-3508.

1.
2.

16

Follow steps 1 to 14 of procedure for re-
placement of the mechanism.
After mechanism has been removed, remove
right mechanism side frame by removing
hardware at (3) and (26), Fig. 10, all trip
ghaft attachments to the right of the mech-
anism, and the trip shaft retaining ring.
The toggle linkage and armature, now free
of the mechanism side frames, may be
disassembled and reassembled Wldl the parts
required for manual operation, Return
spring, (2) Fig. 11, replaces (2) Fig. 10, and
cam support, (7) Fl}g. 11, is added to the
linkage assembly. ig. 11 shows how the
linkage should be reassembled.
Reassemble mechanism and breaker parts
with exception of escutcheon.
Mount new escutcheon assembly, which will
include a manual operating ham{le, accord-
ing to the directions in the section titled
"WITH CLOSING HANDLE" under "Replace~
ments’',
Adjust screw, (26) Fig. 11, as described in
;')Acguetments * under "WITH CLOSING HAN-
LE.'
Check manual and electrical operation of
breaker. ’

1. Mounting Bolt S. Bottoa Cover
2. Tie Bolt ! 6. Pnd Plate
3. Shaft 7. Top Cover
4. Screw 8. ‘a‘’ Coutects

1. Statiopary Indicator 3, Link -
(Open) 4. Crank

2. Movable Indicator S. Mechanism
(Closed) Frame

Fig. 12 Position Indicator

. STAGE OF SWITCH SHOWING
BREAKER IN OPEN POSITION -

9. Contect Spring
10. Rocker Arm

11. Pin

120 m

Fig. 13 Auxillary Switch

13.
14.
18.
16.

‘h* Cbatacts
*h* Terminals -
‘a’ Terminals -
Barrier S
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AUXILIARY SWITCH
FIGURE 13 '

The auxiliary switch is mounted on the left side
of the operating mechanism. The main shaft (17),
Fig. 11, of the breaker causes crank (4), Fig. 12; to

rotate as the breaker opens and closes. The crank .

operates the auxiliary switch shaft (3), Fig. 13 which
opens and closes the "a" and "b" contacts of the
switch. (The "a" contacts are openwhenthe breaker
is open; the "b" contactsare closed when the breaker
is open). The opening and closing of the auxiliary
switch contacts is determined by an arrangement of
cams (12)
(3). The iop terminals of the switch are "a'" con-
tacts, the bottom terminals are "b" contacts.

ADJUSTMENTS, FIG. 13

The contacts of any stage may be changed from
"a" to "b" or vice versa, If changes are desired in
the operation of the contacts, an approved drawing
of the cam (12) arrangement should be obtained or
a careful sketch made. In order to change an "a"
contact to a "b" contact, it is necessary to remove
the four tie boits (2) and change the position of the
particular cam 90 in relation to the shaft. Con-

. tacts should be cleaned occasionally to insure prop-

er performance. . .
REPLACEMENTS, FIG. 13
1. Disconnect all leads to the auxiliary switch.

2. Remove mounting bolt (1) and screw (4) to
remove device from breaker. '

3. If no approved sketch of the cam arrange- ’

ment 18 available, remove the end plate (8)
from the device by removing the four tie
bolts (2) and draw a sketch of the position
of the particular cam in relation tothe shaft.

4. Before installing the new device, see that
the cams are in the same position as in the
device that is being replaced.

5. Install the new device in reverse order.

_ELECTRICAL CLOSING DEVICES

AND CONTROLS

The electrical closing devices and controls
consist of the following:

a. Closing Switch
b. Solenoid Control System
¢. Closing Solenoid

CLOSING SWITCH, FIG. 14

The closing switch is located in the lower right
hand corner of the front escutcheon (1).

A push button extends through thefront escutch-
eon and is supported by bracket (3). Spring (6) re-
turns the push button to a neutral position after the

- movable contact (8) has momentarily engaged the

stauonar_y contacts (12). Two retainers (2) and
spacer (7) are used to hold the movable contact in
place. .

mounted on the auxlllar{ switch shaft -

The stationary contacts (12) and insulation
strip (132 are attached to the closing solenoid by
bracket (8) and screws (10). - A remote closing
switch may be used to close the circuit of the
solenoid control system, thereby energizing the
closing solenoid. - L

Adjustments - ) ' o o

The closing switch requires no attention, other
than cleaning of contact occasionally. . )

SOLENOID CONTROL SYSTEM

This system consists of an X contactor and
Y relay (see Fig. 15) which are located on the left
side of the operating mechanism. It also contains
a prop switch (25), Fig. 10, which is located in the
top front of the operating mechanism (looking from
the front). The sequence of operation is as follows:

a. When the closing switch is closed, the coil

¢ of the X contactor becomes energized.

b. The contacts of the X contactor make,
sealing its coil in and also energizing the
breaker closing coil. .

c. The breaker then closes and latches causing
the bb contact of the prop switch (25),
Fig. 10, to open thereby de-energizing the
X 1i:ontactor coil and the breaker closing
COll. : : -t .

NOTE: I the closing switch is closed while
the breaker is in the closed position, or i it re-

-

_mains closed after the breaker closes. the coil of

12

Ve

i

L D

-

1. Froant Rscutcheon 8. Movshle Contect

2. Retainers . 9. Bracket

3. Bracket * 10, Screvw )

4, Rivets " 11, Closing Solemsid
S, Push Button 12, Stationary - .
6. Spring " Contect o B
7. Spacer

13. Insulstion Strip
Fig i% Closing Switch
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the Y relay will become energized through the aa
contact of the prop switch (25), Fig. 10. This will
open the circuit to the X con ctor coll, thereby
reventing the X contactor from operating. This
eature makes it impossible to operate the closing
solenold when the breaker 1is already closed. It
also provides for cut-off of the closing solenoid and
anti-pump operation.

Adjustments

The only adjustment required for this systemis
on the prop switch (25), Fig. 10. To make this
adjustment proceed as (oliows:

1. Press the trip button in the front of the
breaker.

2. Maintain pressure on the trip button and at
the same time close the breaker with the
maintenance operating handle, see Fig. 2.

3. The proi) switch (25), Fig. 10, should operate
just before the armature (14), Fig. 10,
reaches the end of its stroke. To obtain
this adjustment move the prop switchtoward
or away from the prop (238, Fig. 10. Moving
the switch too close to the prop canresult in
damage to the switch if its operating button
is forced to travel beyond the limit of its
movement. It 18 also possible, in this case,
for the switch not to toggle when the breaker
closes. (When the breaker closes, the prop
moves away from the switch and the button
is extended). This would leave the bbcontacts
closed with the breaker closed, and burn out
the contactor and closing solenoid coils. K,
on the other hand, the switch is too far away
from the prop, it is possible for the bb con-
tacts to remain open when the breaker is
open. This would make it impossible to close
the breaker electrically. This condition could
also result in false tripping even though the
switch may operate, since the thrust of the
switch button 1s depended upon to move the
prop into position and hold it in place on
breaker closing operations.

Replacements
X Contactor and Y Relay, Fig. 15

1. Remove cover,

2. Disconnect wiring.

3. Remove two screws which fasten Y relay to
upper extension of magnet frame.

4. Loosen three screws which fasten X con-
tactor to magnet frame extensions.

5. Replace new device in reverse order.

Prop Switch (25), Fig. 10
1. Remove wiring.
2. Remove locknuts (24) from switch.
3. Replace switch in reverse order.
CLOSING SOLENOID, FIG. 10
The closing solenoid 1s located directly below

the operating mechanism, It consists of a coll is ,
a magnet, anarmature (14), and four closing links (1).

18

3. X Contactor
4, Y Relay

1. Mtg. Screws, Y Relay
2. Mtg. Screws, X Contactor

Fig. 16 X Contactor and Y Relay

The closing solenoid is connected in seri
with the main contacts on the X contactor and
energized or de-energized when these contacts a
closed or opened, respectively. When the closi
golenoid is energized, its armature (14) is dra’
downward into the coil (8) pulling the four clos!
links (1) 1in the same direction. This acti
straightens the toggle linkage (18), of the operati
mechanism, thereby closing the breaker. t
operating mechanism moves into the closed pos
tion, the prop switch (25) operates, causing the
contactor coil and breaker closing coil (8) to
de~energized. :

Adjustment

The stop nut (13) Fig. 10, should be get so t!
there 1s approximately 1/16" clearance between t
nut and the magnet when the breaker 18 in the of
position. This adjustment is required in order
allow the mechanism linkage to reset.

Replacements, Fig. 10
Closing Solenoid
1. Remove the X contactor and Y relay (e
“Replacements” under Solenoid Cont:

System).
2. Remove stop nut (13).
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3. Remove four screws (7) which attach lower
part of magnet to upper part of magnet.

4, Remove two screws which attach upper
part of magnet to the two side frames of
the operating mechanism. :

5. Install new closing solenoid in reverse
order,

v ey

Cotil (8), Fig. 10
1. Remove lower member of magnet, (see

"Closing Solenoid" under "Replacements",

ftems 1 to 3). '

Remove wiring to coil (8) and remove coil.

. Remove brass coil guides. - .

Install new colil in reverse order.

PROTECTIVE DEVICES

TIME DELAY UNDERVOLTAGE
"TRIPPING DEVICE

This device is mounted to a bracket on the
right side of the operating mechanism (looking
from the front). The purpose of this device is to
trip the breaker for undervoltage. For rated voltage
the armature (3) is attracted by magnet (14). i
the voltage falls below a predetermined value the
magnet (14) releases the armature (3). Spring (4)
then pulls armature (3) upward against therestrain-
ing force of the oil in cylinder (10); this action
causes a minimum time delay of 3 seconds. When
the spring overcomes the restraining force of the

_ ofl the armature engages screw (20) thus rotating

the trip shaft and opening the breaker. (For parts
reference refer to Fig. 16.)

~

ADJUSTMENTS, FIG. 16

An adjusting screw (20) in the trip lever is
used to allow from 1/32 to 1/16 inch overtravel
after tripping the breaker, ‘

Adjusting screw (2) is used to adjust the arma-
ture so that it will pick-up at 80% of normal voltage
and drop out between 30% and 60% ‘of normal
voltage. :

Adjusting nut (8) on connecting rod (11) is in-
tended for a minimum amount of adjustment of the
time delay setting. From 1/4 to 3/8 inch of oil
should be maintained in the cylinder at all times.
In order to make an inspectionof the ofl, the cylinder
may be unscrewed from the cap. G. E. silicone oil
9981LT40NV or similar grade should be used in the
cylinder. - , .

- 3 )
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1. Bracket S. Shading Ring  10. Cylinder 14. Magnet - ' 19. Locking Wre * .
2. Adjusting Screw 6. Pin 11. Connection 1S. Ooil 20. Adjusting Screws
& Nut 7. Clevise Rod 16. Screws 21. Mounting Screws = |
3. Armature 8. Adjusting Nut 12. Plunger 17. Pin 22. Trip Paddie & Clewp
4. Spring 9. Cop 13. Clesp 18. Adjusting Screw  23. Supporting Brgckjt -
Fig. 16 Time Delay Undervoltage Tripping Device T
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REPLACEMENTS, FIG. 16
Coil

The only part of the undervoltage device that is
likely to require replacement during the life of the
?reaker is the coil (15). The replacement procedure

ollows:

1. Disconnect coil leads.

2. Remove two screws (16), freeing magnet
(14) and coil (15) from device. (It may be
more convenient to remove the entiredevice
from its supporting bracket (23) before
removing the magnet and coil. I the device
is of the time-delay type, bracket (1) will
also have to be removed from bracket (23).)
Straighten laminations which were bent to
hold shading ring (5) in place.

Remove shading ring (5{3

Straighten end of coil clamp (13).

Remove coll, install new coil, and re-
assemble device by reversing disassembly
procedure. (Note:- It is advisable to re-
place the magnet and coil assembly as
nearly as possible in its exact original
position in relation to the device - frame.
Before removing the magnet, note or mark
its position relative to the frame. Doing
this will result in having the same open

w
b

[« X3, 1 N
D)

air gap between armature and magnet and

will insure the device's picking up at the
same voltage value).

Device

If the entire device is replaced, simply remove
the hardware fastening the frame of the device to
supporting bracket (23). 1f a time-delay device,
bracket (1) must also be removed from (23{

ADJUSTMENTS

When the armature (3) is open, (coil deener-
gized) it must push the trip paddle (22) at least
1/32" of an inch beyond the point at which the
breaker trips. This may be checked by placing a
1/32" feeler gauge between the armature and the
head of screw (2) with the breaker in the closed
position and the armature held closed against the
magnet. When the armature is released, it should
move under the action of spring (4) just far enough
to trip the breaker. This will ensure positive
tripping of the breaker by the device. Adjustment
s obtained by means of screw (20) which may be
advanced towards the armature or retarded,

The armature pickup point is a function of the
open air gap of the armature. The air gap is set by
means of adjusting screw (2). This gap should be
set so that the armature will "pick up" at 80% of
rated voltage. In order to check this adjustment, a
variable voltage source is necessary. The gap
should be increased if "pick up" occurs at less
than 80% of voltage or decreased if it occurs at
more than 80%.

20

"Drop out"' and subsequent tripping of the
breaker is a function of the tension of spring (4)
This is a factory adjustment. It should not bt
?ecgssary to ever reset this adjustment in the
ield.

INSTANTANEOUS UNDERVOLTAGE
TRIPPING DEVICE

This undervoltage tripping device is constructe«
similarly to the time delay undervoltage trippin;
device with the exception that the cylinder 10)

lunger (12), connecting rod (11), clevis (7), bracke
1), and adjusting nut (8}, as shown in Fig. 10 ar:
omitted.

The adjustments and replacements for thi:
device are also the same as those for the tim:
delay undervoltage tripping device.

SERIES OVERCURRENT
TRIPPING DEVICE

There are two types of overcurrent trip device:
with which the breaker may be equipped. Thes
are the EC-1 and the EC-2 devices. The principa
difference between these two is that the former ma
have time delay characteristics which include :
short time delay. The Iatter is used only for lon
time delay and instantaneous characteristics, o
combinations of these two, For a description of th
operation and adjustments of the EC-2 device, refe.
to Instruction Book GEI-50216.

Each series overcurrent tripping device 1
enclosed in a molded case and mounted by thre
screws and a bracket to the lower part of the pol
unit base.

The EC-1 device can be provided with th
following tripping combinations:

1. Long time delay, short time delay an
instantaneous tripping.
L:l)lng time and short time delay trippin
o y.
Long time delay and instantaneous tripping
Short time delay and instantaneous tripping
Short time delay tripping only.
Instantaneous tripping.

23} Adjustable

b) Nonadjustable

SHORT TIME DELAY TRIPPING, FIG. 17

The armature (7) #s retained by calibratin;
spring (8). After the magnetic force, produced b;
an overcurrent condition, overcomes this restrain.
ing force, the aramature movement is further re:
tarded by an escapement mechanism which produce:
an inverse time delay characteristic. The mecha-
nism is shown in the left side view of Fig.17.

[ 3]
.

SOV

The pickup for this device can be field se
between limits having a ratio of 2-1/2 to 1 in the
range of 200 to 1000% of the coil rating.
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LONG TIME DELAY TRIPPING, FIG. 17

The armature (10) is retained by the calibra-.
tion spring (11). After the magnetic force, produced
by an overcurrent condition, overcomes this re-
straining force, the armature movement is further
retarded by the flow of silicone oil in a dashpot,
which produces an inverse time delay characteristic.
gle i:g’echanism is shown in the right side view of

g' L]

INSTANTANEOUS TRIPPING, FIG. 17

(a) Adjustable instantaneous trippingtakes place
after the magnetic force produced by an
overcurrent condition, overcomes the re-
straining force of the calibration spring
which can be adjusted by the calibration
clamp nut (14).

(b) Nonadjustable instantaneous tripping takes
place after the magnetic force produced by
an overcurrent condition overcomes the
restraining force of a nonadjustable spring.
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1. Series (nil 6. Driving Segment

2. Magnet 7. S.I.D. mature

3. Pallet 8. S.T.D. libretion Spring
4. Pinjon 9, Trip Paddle Adjusting Screw

S. Escape Wheel 10. L.I.D. Armature

Fig. 17
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SELECTIVE TRIPPING

Selective overcurrent tripping is the applica-
tion of circuit breakers in series so that only the
circuit breaker nearest the fault opens. Any one o:
combination of two or more of the preceding over-
current devices may be used in a selective system
The breaker having the shorter time setting anc
lower pickup will trip before the breaker havin;
the longer setting and higher pickup, provided the
fault is on the part of the line protected by the
breaker having the lower setting. :

In order to reduce the possibility of damagin;
the equipment and to provide maximum safety to the
operator, the overload caused by a fault i3 remove:
in a minimum amount of time by selective tripping
Overloads producing current which is less than ths
short time delay pickup are removed in a matte:
of a few seconds, while currents in excess of thi
value are removed in a fraction of a second

For the exact characteristics and setting o
each breaker in a selective system, reference
should be made to the coordination chart furnishes
for the particular system. :

Men 310 vite JONE
(" 2§ T X -l J

ﬁ |

"ee pone

16.
17.
18.
19.
m’

Cylinder
Calibration Plate
Trip Paddle

Trip Ars
Clamping Brecket

11. L.T.D. Calibration Spring
12. Instantaneous Trip Spring
13. Spring Holder

14. Calibration Clamp Nut

1S. Plunger

Type EC-1 Series Overcurrent Tripping Pevice
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ADJUSTMENTS, FIG. 17

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

In order to insure positive tripping by the over-
current trip device, the trip arm, §19) Fig. 117

must have a minimum of 1Y32" overtravel beyom‘i
the point at which the breaker trips. In order to
check this overtravel, a probe may be usedas illus-
trated in Fig. 18, the overtravel distance being
considered at the point of contact between the tri

arm and the adjusting screw of the trip paddle, (183
Fig. 17. Adjustment of overtravel is made by
means of the adjusting screw in the trip paddle on
the trip shaft. The screw in the trip arm is not
intended for adjustment purposes.

Fig. 18 Checking Travel Distance of Trip Arm
on Series Qvercurrent Tripping Device

' REPLACEMENT

1. Follow steps 2 to 11 inclusive of procedure
for replacing breaker mechanism.

2. Remove the bolts holding the coil to the
Jower stud.

3. Remove bracket and mounting screws.

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. 18). The trip arm should
move at least 5/32". I there appears to be
insufficient movement of the trip arm, or
if the armature appears to be binding, the
device should not be used.

5. Mount new trip devicelon pole unit. Be sure
that allen head bolts which fasten series
coil (1) are not cross-threaded and are
firmly tightened down. If there is not good
contact pressure against the stud, overheat-
ing and burning may result,

22

6. Check overtravel of trip arm (18). I ad
justment is necessary, it whould be done now
when the adjustment screws are accessible
rather than after the breaker is completel
reassembled. .

7. Complete the reassembly of the breaker

NOTE: No component parts of the overcurren
tripping devices are replaced. It will be necessar
to install a new device when parts are worno
damaged.
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Fig. 19 Typical Time-Current Characteristic
of EC-I ngrload Device

REVERSE CURRENT TRIPPING
DEVICE
The device is enclesed in a molded case a

{s mounted on the right pole base similarly to t
series overcurrent tripping device.

The reverse curreat tripping device (see Fi
20) consists of a series coil (1) with an iron co
mounted between two pole pieces (7), also a pote.
tial coil (4) connected across a constant source
voltage and mounted around a rotary-type arm
ture (6). Calibration spring (3) determines t
armature pick-up when a reversal of currentoccur
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As long as the flow of current through the
breaker i8 in the normal direction, the magnetic
flux of the series coil and the magnetic flux of the
potential coil produce a torque which tends to rotate
the armature counter-clockwise. The calibration
spring also tends to rotate the armature in the
same direction. This torque causes the armature
to rest against the stop screw (8) attached toa
bearing plate on the right  side of the device.

If the current through the series coil (1) is
reversed, the armature (6) tends to move in the
clockwise direction against the restraint of the
calibration spring (3). When the current reversal
exceeds the calibration setting, the armature re-
volves clockwise causing the trip rod (2) to move
upward engaging the trip paddle (14) thereby tripping
the breaker.

ADJUSTMENTS

No adjustments should be made in the field
with the exception of checking for overtravel of the

. trip rod. Proper overtravel of the trip rodis

provided, if the trip rod advances the trip paddle
between 1/32" to 3})64" beyond the point where the
breaker trips.” To adjust for this amount of over-
travel, lift the trip rod as high as possible after
backing off the adjusting screw in the tri ddle
(14) so that it will not touch the trip rod 2). Ad-
vance adjusting screw in the trip paddle until you
can just trip the breaker by lifting the trip rod (2)
ag far as it will go. - Then advance this same
adjusting screw an additional 1-1/2 turns, thereby
assuring positive tripping. Locking adjusting nut,
Be extremely cautious not to have hands near moving
parts of the breaker when making this adjustment.

REPLACEMENT

After removing the wiring for the potential
coil the reverse current device can be removed
and replaced by following the procedure outlines
for replacing the series overcurrent device. For
wiring, see Fig. 20.
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9. Stop Screw . 12. Trip Crenk

1. Series (oil 4. Potential (oil 7. Pole Pieces
2. Trip Rod S. Catibretion Nut 7A. Screws 10. Mounting Screw 13. Screw
3. Spring 6. Amature ’ 8. Obunterweight 11. Screw 14. Trip Peddle

Fig. 20

Reverse Current Tripping Device
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MISCELLANEOUS

SHUNT TRIPPING DEVICE

The shunt tripping device (refer to Fig. 21) is
mounted on a bracket attached to the right side of
the operating mechanism (looking from the front).

A remote switch or relay contacts are used to
close the circuit of the device causing the armature
(9) to engage the trip paddle (11) thereby tripping
the breaker. The spring (2) 18 used to return the
:talftmature to the neutral position after the breaker

ps.

To prevent overheating, the coil (7) is cut off
by contacts of the auxiliary switch which are open
when the breaker is open.

ADJUSTMENTS

From 1/32" to 1/16" overtravel of the arma-
ture is required when the breaker is tripped. H
any adjustment is necessary to provide this amount
of overtravel, the trip paddle is bent in or out
accordingly.

REPLACEMENT
Coil .
As with the undervoltage device, the only part

that ever normally needs replacement is the coil of
the device. The replacement procedure is as

follows:-
1. Disconnect leads of coil (7).
2. Remove screws (5) which fasten magnet and
coll to the frame of the device.
3. Remove magnet (6) and coil (7).
4. Straighten lower end of clamp (8) and remove
coil from magnet.
5. Install new coll, reassemble and reconnect
leads.
82 A
ofo
1 f—Ml‘ 020
Z Z 030
L bl
(AUX. SW) oto /TR'P
bt Lo p1Ho20pf2 2
| | L—m2—10301- 43
o 2 odo
E/\/J o050
6
) i
B
1
1. Screws 3. Frame 5. Screws 7. Coil
2. Spring 4. Pin 6. Magnet 8. Clemp
Fig. 21
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I, for some reason, the entire device istotl
replaced, this is accomplished by removing t
fasteners between the shunt trip device frame (

and supporting bracket (13).

After replacing either the coil or the enti
shunt trip device, the overtravel adjustment shou
be checked, -

BELL ALARM AND LOCKOUT
DEV]CES

BELL ALARM DEVICE

A bell alarm device (see Fig. 22) is availab

which operates when an overcurrent trips tt

- breaker. It consists primarily of a lever (7) a1

hanger (11) riveted to auxiliary shaft (6), latch (13

catch (16), switch (1), reset lever (3), and mountir
bracket (4).

When the breaker is tripped by an overloa
the overload device trip arm (8) causes lever (i
hanger (11), and latch (12) to rotate countercloc]
wise as a single member about pin (9). Th
disengages the latch from the catch 16). When t!
breaker opens, link (17) also releases the catc
allowing its spring to rotate it counterclockwis
about pin (15). This in turn permits plunger
switch (1) to move downward, closing the low:
contact of the switch and thereby completing t!
alarm circuit,

If the breaker is opened by means other th:
the overload device, the latch (12) remains :
position and does not allow the catch to rotate eve
though it is released by link (17).

Operéﬁon of the reset lever (3) returns ti
catch and switch contacts to their original positio
At the same time, spring (5) resets latch (12

13

12
"

0

11. Trip Paddle
12. Clamp

13. Supportir
_Budu

9. Armature
10. Armeture Arn

Shunt Tripping Device
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LOCKOUT DEVICE

The lockout device (see Fig. 22) consists of the
same mechanism as the bell alarm device except
that a screw (18) secures the hanger (11) to latch
(12). This causes these two parts to function as a
unit. Whenever the breaker is opened due to an
overcurrent, the trip paddle (10) will be held in
the tripped position by the lever (7), thereby lock-
ing the breaker in the open position until the lock-
out mechanism is reset by means of the reset
lever (3).

ADJUSTMENTS

In order for the bell alarm and lockout device
to,dftmctlon properly the following conditions must
exist: .

1. The auxiliary trip shaft (6) must swing
freely from 1its points of suspension and
hang perfectly level with respect to the
breaker parts.

The auxlllar{ shaft must be positioned so
that each of its clearance cut-outs has such
a position relative to its respective over-

. load trip arm that the trip arm can operate

without encountering interference from the
shaft and contacts the shaft only at lever (7).

3. When the breaker is closed&gever (7) must

hang in a position such t it touches
neither the trip arm (8) or the adjusting
screw in the trip paddle (10). The optimum
condition is an equidistant position, -

The latch (12) and the catch (16) must be so
positioned relative to one another than when

- the breaker is closed and reset, the latch

. will clear the catch when the latch is rotated

counterclockwise. The catch is mounted on
the same supporting bracket as switch (1).

‘This bracket may be shifted vertically by

dismounting the switch and loosening the
hardware which fastens the bracket to the
mechanism side frame. . - R

2 |
N P
IIX(i'h 344
- p - TYPICAL CONNECTION
| WA, 17 DIAGRAM
P 16 |
3 g = Ve 15
e \EP O)—yq
4 : : 13
\T‘ N ::é\f 7 . - :'2
il Ay SR 10
. (O - Mg
W SPACER (18) 8 SCREW ADDED
OTHE RWISE SAME AS FlG.ZSA
56 78 | |
j "LOCKOUT DEVICE
NOTE-BELL ALARM OR LOCKOUT DEVICE
OPERATES ONLY WHEN BREAKER TRIPS
ON OVERGCURRENT. MANUAL RESET.
1. Switch " 7. Lever 13 Trip Shaft -
2. Plunger " 8. Teip Arm 14. Main Shaft
3. Reset Lever } 9. Pin 18. Pin
4. Mounting Bracket " 10. Trip Paddle 16. Catch
S. Spring 11. Hanger 17. Link
6. Auxiliary Shaft - 12. Latch 18. Spacer

Fig. 22 Bei

Alarm and Lockout Device
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GENERAL PURPOSE INDOOR
ENCLOSING CASE

This enclosing case (see Fig. 23) has a cover
through which the front part of the escutcheon (2)
extends. (See cover illustration). The cover is
attached to the enclosing case by four mounting
screws which screw into the internally threaded
braces (1) in each corner of the enclosing case.

On the lower end of each side of the back plate
of the breaker is fastened a supporting bracket (4).
When the breaker is installed in the enclosing case,
the lower projections of this support are inserted
into slots in the inner ends of the angles (3) which
are welded to the sides of the case. The breaker
is then rocked backwards until the movable primary
disconnects (see Fig. 26) engage the stationary stud
(4) Fig. 26. Installation of the breaker is then
completed by bolting the upper part of the breaker
backplate to the upper supporting brackets (5) on
the sides of the case. Thus, installing the breaker
z‘g)qulres only the fastening of two mounting boilts

A removable steel plate in the top and bottom
of the case provides means of makingany convenient
arrangement desired for the entrance and exit of
line and load cables.

1. Sub-base

2. Upper Stationary Primary Disconnect
3. Lower Stationary Primery Disconnect
4. Carriesge Guide and Support Channel
S. Housing Rack-out Cah

6. Stationary Secondary Disconnects
7. Steel Plate

Fig. 24 Weather Resisting Enclosing Case

26

Three sub-bases are bolted to the rear of th
enclosing case. The upper and lower connector:
are bolted to the sub-bases. These connector:
include solderless connectors for securing th
cables of the power circuits. .

Threaded Brsces
Escutcheon

Mounting Angle

Lower Supporting Bracket
Upper Supporting Bracket
Mounting Bolts

Ll ol ol oA

Fig. 23 General Purpose Enclosing Case

WEATHER RESISTING
ENCLOSING CASE

The weather resisting enclosing case is de
signed for outdoor use and consists of a steel er.
closing case, Fig. 24, amd a drawout type circu
breaker, Fig. 25.

ENCLOSING CASE, FIG. 24

. The steel enclosing case contains three sut
bases (1) which are attacked to the back of it. C
each of these sub-bases there are mounted an uppe¢
(2) and lower (3) stationary primary disconnectir
device; these devices include a solderless connectc
for securing the cables of the power circuits, C
each side of the housing there is a carriage guic
and support channel (4% a steel plate (7), and
housing rack-out cam (53. One or more stationar
se .ondary disconnecting devices (6) (depending o
th. number of circuits required) are mounted c
either / or both sides of the housing when necessar!
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DRAWOUT BREAKER

The drawout type circuit breaker (see Fig. 25)
consists of a circuit breaker mounted in a drawout
carriage. The drawout carriage is equipped with
guides, a racking handle and mechanism, and an
interlock arrangement which prevents the insertion
or withdrawal of the breaker while in the closed
position. Also included are the primary and second-
ary disconnect devices. This type of breaker is
used with weatherproof enclosures and switchgear
equipments such as load center sub-stations. Their
use in the latter case is covered more completely in
Switchgear Instruction GEH-1830.

Inserting Breaker

To install the drawout breaker in the enclosing
case, proceed as follows: .

1. Raise the breaker so that the guides (5) rest
in the supporting channel (4), Fig. 24.

2. Raise the rack-out handle and push the
carriage back until the rack-out pins on the
handle sockets rest against the back edge
of the housing rack-out cams (5), Fig. 24.

3. Push downward on the rack-out-handle, thus
forcing the rack-out pins upward in the
housing cam and the primary disconnecting
devices into contact.

4. Pull the rack-out handle downward so that
locking pin (4), Fig. 25, 18 in the vertical
section of the cam slot (8), Fig. 25. The
breaker trip cam, guided by the rack-out
handle, now permits the breaker to be
closed. -

Withdrawal

To withdraw the breaker from the enclosing
case, proceed as follows:

1. Trip the breaker by pushing the manual
trip button. If the breaker is not open the
positive interlock lever (2) will prevent
locking pin (4) from moving upward and
will thereby prevent withdrawal of the
breaker.

-2, Lift the rack-out handle vertically. This

operation unlocks the breaker carriage and

- raises the breaker trip cam, preventing
closing of the breaker.

3. Pull the rack-out handle forward in a cir-
cular motion until the primary disconnecting
devices are disengaged. The breaker can
now be removed from the enclosing case by
pulling foward on the rack-out handle.

NOTE: To test and inspect the drawout breaker
when it is not in the enclosing case, it i8 necessary
that the locking pin (4), Fig. 25 be at the bottom of
the cam slot (8), Fig. 25,

DISCONNECTS
PRIMARY DISCONNECTS
The primary disconnects (see Fig. 27) are

attached to the circuit breaker studs on the rear
side of the breaker.

6. Handle Socket

1. Secondary Disconnect 3
2. Lever Interlock 7. Rack-Out Handle
3. Rack-Out Pim 8. Can Slot
4. Locking Pin 9. Trip Can
S. Guide

Fig. 25 AK-}-25 Drawout Breaker

Each disconnect consists of four contactfingers
(3) secured to each breaker stud (7) by screw (1)
and retainers (6 and 8). A pair of springs (2) exert
pressure on the contact fingers when enga g the
stationary studs (4). Stop (55 and retainers (6 and 8) |
serve to maintain the proper alignment of the
fingers when engaging the breaker studs. :

Fig. 27 {llustrates the construction of the
primary disconnect for the AK-1-25 breaker. Note
that the eccentric bushing in the center of the
assembly is positioned so that its thinnest wall
gection 18 away from the breaker and toward the
stationary stud. The assembly of the disconnect
for the AK-1-15 is the same except the central
bushing s not eccentric and retainer (8) is ofa
different design. :

NOTE: For ¢{ itructions on mounting the
breaker by means o: disconnects, see "Dead Front
Breakers"” under Installation. S

a1
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ADJUSTMENTS

When the proper amount of contact pressure is
exerted against the stationary stud, the dimension
from the top side of the upper washer to the bottom
side of the lower washer on screw (1) should be
approximately 3-31/32" for AK-1-15 breakers and
3-29/32" for AK-1-25 breakers. To adjust for
proper contact pressure, the nuts on the bottom of
screw (1) should be backed off or advanced, as
required. This adjustment should only be made on
replacement disconnects, not on those which are
factory assembled. When set at the factory, an
accurate pressure gage is used, and resetting to the
dimensions given will make the adjustment less
accurate in this instance.

SECONDARY DISCONNECTS, FIG. 26

The secondary disconnects (see Fig. 26 and (1)
Fig. 25) serve as connections between breaker
control circuit elements and external control cir-
cuits, They are used onlf ondrawout type breakers.
A conventional terminal board serves the same
purpose on stationary mounted and general purpose
enclosure mounted breakers. The gecondary dis-
connects allow removal of the breaker without the
necessity of having to detach external connections.

The movable part of the secondary disconnect
consists of an insulating body which holds a con-

. «

' FIBER i

SPACER e
¢

Fig. 26

28

ducting,

moves

spring loaded plunger. As the breaker
into its enclosure the plunger is cammed

inward by the stationary part of the disconnect.

Replacement of Movable Secondary Disconnects

1.

10.

11.

Unfasten disconnect body from drawout
carriage. .
Open tabs which hold wires on inner side.
Pull contact tip loose from hollow tube.
{){emove contact tip by cutting wire at its
ase,
Push wire through hollow tube of new dis-
connect assembly. '
Strip insulation off end of wire to about 1/4
of an inch from end.
Place new contact
crimp.
Pull wire through hollow tube until contact
tip fits snugly against end of hollow tube.
Crimp tab on other side of assembly to
hold wire in place,
Any hollow tubes which are not used should
be pushed into the disconnect body and held
in that position by placing fibre spacers
over inner ends of the tubes and spreading
tabs. (See Fig. 26).
When all wires have been connected, re-
fasten the body of the assembly to the breaker
drawout carriage.

tip on end of wire and

_GCONTAGT

...,/”’/’1WP, N

Assesbly of Movable Portion of Secondary Disconnecte
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TYPES AK-15Y1 AND
AK-1-25Y1 BREAKERS

(REFER TO FIG. 28)

The Tyse AK-1-15Y1 and AK-1-25Y1 breakers
are intended for the protection of resistance weld-
ing machines.
current settings than breakers provided with the
regular instantaneous adjustable overcurrent trip-
ping device. This type breaker differs from the
regular breaker only in the provision that higher
current settings may be obtained.

Standard calibration ranges for Type AK-1-
15Y1, Fig. 28, are as follows:

a. 300 to 800 amperes
b. 600 to 1500 amperes

Standard callbration ranges for Type AK-1-
25Y1, Fig. 28, are as follows:

a. 600 to 1500 amperes
b. 1400 to 4000 amperes
c. 2000 to 5000 amperes

. Other ranges can be provided within reasonable

limits where the highest calibration settings will
not exceed approximately 2-1/2 times the lowest
calibration setting.

These breakers are not given a continuous cur-
rent rating since the duty imposed is intermittent
and quite variable depending upon various types of
welding to be done. The breakers are designed to
. safely carry "during-weld amperes" or "during-
weld KVA" at welding periods not exceeding the
corresponding "duty cycle" as tabulated below.
("Duty cycle' is the per cent of time that current
flows in any one minute.)

They trip instantaneously at higher

4. Stationary = 6. Reteiper

1. Screw
2. Spring Stud 7. Bresker Stud
S. Stop

3. Contact Fingers 8. Retainer

| Fig. 27 Prisary Disconnects

RENEWAL PARTS |

‘ When ordering renewal parts, address the
nearest Sales Office of the General Electric Company,
specifying the quantity required and describing the
parts by catalogue numbers as shown in Renewal
Parts Bulletin, GEF-3508.

In the absence of a Renewal Parts Bulletin,

' the described parts should be identified by giving

the complete nameplate data of-the circuit breaker
or accessory. R

Renewal parts which are furnished may not
be identical with the original parts, since im-
provements are made from time to time. Parts
which are furnished will be interchangeable. -

- 29
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DUTY CYCLE (IN PERCENTAGE)
AK-1-15Y1 Breaker AK-1-25Y1 Breaker
Duty | During- During-weld Kva Dut During- During-weld Kva
Cycle weld 350 Volis 440 Volts [550 Volts |Cycle | weld 320 Volls IEU Volts |550 Volt:
%) Amp &,) Amp
Rms Rms
3 1530 331 674 841 3 4040 890 1780 2225
4 1325 292 584 729 4 3500 770 1540 1925
5 1185 261 522 652 5 3130 689 1378 1722
6 1080 238 475 594 ] 2860 629 1258 1574
7 1000 220 440 550 17 2740 580 1161 - 1453
8 936 206 412 516 8 2640 544 1087 1360
9 884 194 388 486 .9 2330 513 1025 1282
10 839 185 370 461 10 2215 4817 974 1219
. 20 594 131 262 3217 20 1566 345 689 861
30 484 108 215 266 30 1278 281 562 © 708"
40 419 92 184 231 40 1107 244 487 609
50 315 83 , 165 2086 50 990 218 436 545
60 342 15 150 188 60 903 199 398 497

Fig. 28 Current and Duty Cycle Limits of Types AK-1-15Y1 and AK-1-25Y1 Breskers
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RENEWAL PARTS Soperondes O 3000

TYPES AK-1-15 AND AK-1-25
POWER CIRCUIT BREAKERS AND
TYPE AKF-1B FIELD BREAKERS

Fig. 1. Type AK-1-25-8 air circuit
brecker, manually operated

NOTE: Al reference to "right" and “left”" designate thelocation of the part when facing the operating
' mechanism end of thebreaker.

. A ORDERING INSTRUCTIONS
C

1. Always specify the complete nameplate data of the breaker,

2. Specify the quantity, catalog number (if listed), reference number (if listed), description, and this
bulletin number,

8. CAUTION: When local facilities for breaker recalibration are not available, the breaker should be

forwarded to the nearest G-E Service Shop, or to the General Electric Company, 6901 Elmwood Ave.,
Philadelphia 42, Pa.

Standard hardware, such as screws, bolts, nuts, washers, etc., is not listed in this bulletin, Such.
items should be purchased locally.

S. For prices, refer to the nearest office of the General Electric Company.

4.

\ When erdering renewel paris, give quentity, cotaleog number, description: of sach item required, ond complete asmeplo:

GENERAL @B ELECTRIC

eoding.

e acdhiamt e rhanne withaut antice
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GEF .3506F TYPES AK-1-15 AND AK-1.25 POWER CIRCUIT BREAKERS

/

Jﬂg. 2. Type AK-1.15 air circuit brecker, electrically : Fig. 3. Manual operating handie -
operated. (shunt trip device, terminal board, and right and escutcheon (ref. 53) N
pole overcurrent trip device and arc quencher removed)

“
(i3

Fig. 4. Solenoid operating mechanism with obsolete Fig. 5. Solencid operating mechanism with modern
control device (ref. 70) X-Y relay control unit
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. TYPES AK-1-153 AND AK-1-25 POWIER CIRCUIT BREAKERS GEF-3508F

Number Required for $-pole Breaker
Fig) Ret. For Typc AK-1-15 For Type AK-1-25 Catalor Description
$Ap1}2|-8)-4}-5[-6]|-7{-8]-9]|-10| $|A|-1|-2]-8{-4{-5]-6]|-7(-8|-9}-10
1 4 13(313|313|3 (3 3([8|3}3)3 [-|-|-F-]-1-1-f-1-]-1-]~- | 6414042G3 | Arc quencher assembly
1 4 -{-d-d=t={-1=t=1-1-1-1-198/3/3;3]9318;3{3!3]8{3]|3 6414042G4 | Arc quencher assembly
1 IR RN R A PR I R AR RN R IP IR IR IR IR IR IR AR YR ER N B! 6403366 Return spring
1 12 (9333|333 (33|~~~ [3}3|3]8|38;3{3!3|3]-1-!- S$86A100G1 | Trip paddie for EC-1 trip
device
1 120 <]ttt f=t={3|3]8-}-]]~f-]-]-]-]-1813]|3 433A272G1 | Trip paddle for EC-2 trip
device
1 13 | 33[(3 3313333 ]3!3|3|3i3/3/8]3|3[3/3|3]|8]3}3 Overcurrent trip device
1 14 | 813333131333 |-(-|-18/3/8}38/8}3[3/3/3[8{3!}3 6555445P1 | Clamp for EC-1 trip device
1 14 -j-t-1-{-fj=1={=1-1318]|8{3l-j=)~fl|-]-1-19]3}]8 386A163P1 | Clamp for EC-2 trip device
17/ 9|8|0|0(0iB(0|8|0|8 8|0 H2p2i2[12112[1212p2 121202 12 8372917 Stationary contact spring
*+18(0)919 (019181688 |9|9|0 |~|-|l-]t-l-t-]-]-]-1|- 6248887P1 | Stationary contact pin
18 | -f-f=f=-1=f=t-1-1=|-1-1- R2p2f120121201212p2h212p2 12 6248887P2 | Stationary contact pin
2 | %22 | 3(3}18|331313}3{3{313|3}-1-|~|-]~-%-1-1-1-]-1- 6317995G1 | Moving contact
2 | %22 ) -t d-0=1-7-]-1~-13)3/3]83]3!3/3[3|3]3]/3|3 | 6317995G2 | Moving contact
2 23 | 8313 1313|33[3{3[3i3]3(~|-|~|-]=}-ty~t-f-I-1- 6317551P4 | Insulating link
2 23 |\ <l-l-1-f-1-0=V=1-]-1-|-122/2]2]2|2]12|2{2{2]2]|2 6317719P4 | Insulating link, outside poles
2 23 ] 1=ttt ={=1=1-t-=0-V=Yqjapyp a1}l afaj1tajifaj1 6317611P4 | Insulating link, center pole
2 27| 3[313|3[313|33}3|3}318|-l-|-t-t)=]-}-1"-]-!-]- 6372794G1 | Flexible connection
2 27 ¢ -4 -t-{-1-d-l=-1-1-4-}-13,3/8]8/313;3j3[3]3l3]|3 £372784G2 | Flexible connection
5 X E P PO R P PR A AR BB ISIN I INIBIDIR IR IR DR 259C601G-1| Front escutcheon assembly
with handle and closing
switch
3 XIS PR A R R PR A D ERU BB I IRIDIBIRIBIDIRIB IR R R! 259C601G-5| Front escutcheon assembly
with handie
3 69 { <[-|-1-[-1-{-J-13{3¥3¢d (-|-t-{-t=}-]-}-12}1f1]1 276B181P1 | Handle
4,57 *B2 PR PR RN R P AR IR E DB IR ID IR IDIDIBEBIRIREBRD! (See page 5)| Closing solenoid coil
5 85| -1y~ 1 | |-~} -f--4-t2t-]3}2f-]-f-1-1-1-1-1- (See page 5)| "Y' relay complete
5 BS | =Q-|-4-1-{111{2) 2322 |Q |-]-t-1-t-]0]2}2j2 22| 1 | (Seepage5)|'Y" relay complete
5 | *86 | -1~ i-f-d-f-t=-f-]-|-|Y-132}-|-]~1-)-]~]~ | (Seepage5) Coil
5 | *86 | -f-i-{-1-11j i3y |-f-f-}-|-]2}2]2}2}2[21]1 | (See page5) Coil
5 871 -11|-13 211134313114 i) -1 312} 3]1{1]11[1;1]1 | (Seepage 5)| "X relay complete
5 | %88 -|1(-f1|1 1242|2212} {12} ~]2) 23] 1} 2]3f2f2] 1 | (Seepage5) Coil

* Recommended for stock for normal maintenance.
+ Not shown

1 Original breaker had no suffix letter or numeral.

$ When ordering specify complete nameplate data of device being replaced. The only part furnished for the EC-2 device
is the case (Cat. No. 242C645P1).
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TYPES AK-1-15 AND AK-1.25 POWER CIRCUIT BREAKERS

GEF-3508F
Rating Catalog Number
Cloging Solenoid Coil (Ref. 82)
FIELD BREAKERS
Volts Cycles # Control Device Coil 3-Pole Breakers and 4-Pole
(Ref. T1)
48 6275081 G38 627501?7032 6275014 G23
125 D-C G36 . ) G24
250 G317 G10~ G15
115 G4l e | ------
208 G48 G299 |} - -----
230 25 G48 Gé6 | e~ ---
460 G41 G1 L
575 G43 G31 6275014 G31
115 G44 G2y | - -----
208 G39 G0 | e e ----
230 T G39 G9 | e ----
380 Gi4 G2 | - -----
460 G40 G2s | - ---
575 G42 Gl1s |} - -----
115 G32 G13 6275014 G217
208 G33 G19 G28
230 60 G33 G3 G8
460 G34 G2s | - ----
575 G35 Gé6 | ------
# Not shown.
Rating Catalog Number
"X" Relay for: § "Y" Relay for: YY" Relay
AK-1-15, A-2to -10 AK-1-15, -4 to -9 for
Volts Cycles AK01-25, A-2to0 -10 AK-1-25, -4 to -8 AK-1-15-10
AK-1-25-10
Relay Relay
Relay Complete Cotl only Complete Coil only Complete
(Ref. 87) (Ref. 88) {Ref. 85) (Ref. 86) {Ref. 85)
125 D-C CR-2810-A14AC2 22D135G2 1841.379G4 366A716G4 205B444P3
250 CR-2810-A14AC3 22D135G3 1841379G5 ./ 366A716G5 7 295B444P4
115 CR-2810-A14AC17 22D135G17 1841L.379G8 366A716G2 295B444P7
208 25 CR-2810-A14AC18 22D135G18 1841L379G11 366A716G6 295B444P10
230 CR-2810-A14AC18 22D135G18 1841L379G14 366A716G3 295B444P13
115 CR-2810-A14AC7 22D135G7? 184L379G7 366A716G1 295B444P5
208 50 CR-2810-A14AC8 22D135G8 1841.379G10 366A716G2 295B444P8
230 CR-2810-A14AC8 22D135G8 1841.379G13 366A716G2 295B444P11
460 CR-2810-A14AC9 22D135G9 184L379G17 366AT16G3 205B444P14
115 CR-2810-A14AC2 22D135G2 184L378G6 366A716G1 205B444P5
208 60 CR-2810-A14AC3 22D135G3 184L379G9 366A716G2 295B444P8
230 CR-2810-A14AC3 22D135G3 1841L379G12 366A716G2 295B444P11
460 CR-2810-A14AC4 22D135G4 184L379G16 366AT16G3 295B444P14

¢ Coils for "Y" relays on AK-1-15-2, -3 and AK-1-25-2, -3 are no longer available.

If necessary to replace this coil the



TYPES AK-1-15 AND AK-1.25 POWER CIRCUIT BREAKERS GEF-3508F

96
- (PHOTO 8016284)
Fig. 6. Primary disconnect Fig. 7. Secondary disconnect. Stationory, left;
moving, right (ref. 97, 98)
A »}5
Ref. Catalog
No. Number 4 Description
96 §453A100P2 Contact

97 A6523600G2 Secondary disconnect, stationary, for drawout breaker
88 A386A110G2 Secondary disconnect, movable, for drawout breaker e
99 (See page 6) Shunt trip device

*100 (See page 6) Coil
101 | 365A325 Spring
102 (See page 6) Undervoltage device
: *103 (See page 6) Coil
104 6172594 Spring
* Recommended for stock for normal maintenance.
O § Eight required per pole.

ABreaker may have up to four.



GEF -3508F

101

100

(ART PBA -35039)

Fig. 8. Shunt trip device
(ref. 99)

TYPES AK-1-15 AND AK-1-25 POWER CIRCUIT BREAKERS

104

—103

(PHOTO 9008923

Fig. 9. Time delay under-
voltage device (ref. 102)

Rating Catalog Number
Shunt Trip Device Undervoltage Device

Volts Cycles Device less Coil Coil Only Device less Coil Coil Only

(Ref. 99) (Ref. 100) (Ref. 102) (Ref. 103)

12 6275081625 . 00 4l eee---
24 6275081G55 6275081G15

48 b.C _6275081G28 269C262G5 (inst.) 6275081G9
125 275081629 (time) 6275081G18
155 - '7' g N For replacement of 627508105;

250 6275081G30 existing device only 6275081G1
115 6275081G26 6275081G12
208 . 6275081G29 6275081G10
230 25 6275081G29 6275081G10
460 6275081G7 6275081G17
575 - 6275081G5 6275081G21
622C502G1 E————

115 6275081G24 6275081G4
208 For replacement 6275081G26 269C282G2 (inst.) 6275081G12
230 50 6275081G26 6275081G12

460 of existing 6275081G4 - 0or - 6275081G3
575 6275081G29 6275081G8

device only A(time)

115 6275081G25 6275081G26
208 6275081G26 For replacement 6275081G27

230 60 6275081G28 of existing 6275081G7
460 6275081G27 device only 6275081G31
575 6275081G7 6275081G20

A When ordering time delay undervoltage devices the following information must be included:

(1) Complete nameplate reading of breaker involved.

(2) Desired voltage rating of device, whether a-c or d-c and if a-¢ the frequency.
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Fig. 10. Field discharge (middle) pole
of type AKF-1B field breaker
C ‘
TYPES AKF-1B TO AKF-1B-5 TYPES AKF-1B-6 TO AKF-1B-10
Ref. Center Pole Each Outside Pole Center Pole Each Outside Pole Description
No. Catalog No. Catalog No. Catalog No. Catalog No.
Number Req. Number Reg. Number Req. Number Reg.
111 | e3n277762 | 2 | 63217162 | 4 g%ggggg% 1 372A363G2 | 4 Stationary contact
112 6317995G3 1 6317995G2 1 6317995G5 1 6317995G6 1 Moving contact assembly
t113 | - - -« - - - 6317719P4 1 R A - 6317719P4 2 Insulating link
P 116 6403324 2 6372917 4 365A349 2 365A315 4 Stationary contact spring
- 117 6248887P2 2 6248887P2 4 372A367P2 2 372A367P2 4 Spring pin
1 Not shown
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2-71 (500)

TYPES AK-1-15 AND AK-1-25 POWER CIRCUIT BREAKERS
\

The following tools are recommended for proper maintenance of the AX-1-15 and
AK -1-25 Air Circult Breakers. NOTE: Obtain from local hardware firm; do not

order on General Electric Co.
S8CREW DRIVERS

Short heavy, slotted screw
8tandard, slotted screw
Long thin, slotted screw
Phillips, No. 1

Phillips, No. 2 (8 in. ehaft)
Phillips, No. 3

PLIERS

Gas, 8 in.

Pointed nose, side cutting, 6 in.
Waldes Truarc, No. 2, straight
Waldes Truarc, No. 2, 90 degree

END WRENCHES

Adjustable, 8 in.

1/4 in. - 5/16 in., open ends
5/16 in. - 11/32 in., open ends
3/8 in. - 7/16 in., open ends
1/2 in. - 9/16 in., open ends
5/8 in. - 3/4 in., open ends

SOCKET WRENCHES (1/2 IN. DRIVE)

Ratchet handle

10 in. extension bar
6 in. extension bar
7/16 in. socket
9/16 in. socket

5/8 in. socket

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

ALLEN HEAD 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

MISCELLANEOUS
Ball peen hammer, 8 ounce

“‘Spintite’’ wrench, 3/8 in.
Open box wrench, 6 point, 5/8 in.

GENERAL ELECTRIC COMPANY
LOW VOLTAGE SWITCHGEAR DEPARTMENT
PHILADELPHIA, PA. 19142

GENERAL @D ELECTRIC



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

