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AIR CIRCUIT BREAKERS
TYPE AK-1-50-1, AND AK-1-50-2
ELECTRICALLY OPERATED

INTRODUCTION

Before unpacking, installing, or attempting to
operate the Type AK-1-50 Air Circuit Breaker
described herein, these instructions should be
thoroughly and carefully read.

The ratings for the AK-1-50 is as follows:

Cg::’t;r;gﬁrs Interrupting Voltage
Rating Rating A.C. D.C.
S Amperes| RMS Amperes _}
S Te00 | 50.000 - ] 600 | 250
#The Interrupting rating 1s limited on the lower

rated colls.

These circult breakers are generally used
for protection and control of feeder and branch
circuits, includlni equipment in buildings, in-
dustries, power stations and for marine applica-
tions within the ratings designated.

The AK-1-50 breaker for D.C. application
differs from the breaker used for A.C. applicars
tions. The difference in the D.C, breaker is an
extra arcing contact per pole with corresponding
difference in the upper stud and interrupter.

These instructions apply to breakers used for
both D.C. and A.C, applications.

RECEIVING, HANDLING AND STORAGE

Immediately upon receipt of the circuit breaker,
an examination should be made for any damage or
loss sustained in transit. If injury or rough han-
dling is evident, a damage claim should be filed at
once with the transportation company and the near-
est General Electric Sales Office should be prompt-
1y notified.

The circuit breaker should be unpacked as
soon as possible after beimeceived as difficulty
may be experienced in m g claim for damage,
not evident upon rece?t. Care should be used
in unpacking toavold 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 aclean dry place and prefer-
ably 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 or other material that
absorbs moisture which may cause corrosion of
breaker parts. A covering of paper will prevent
dust from settling on the breaker parts.

INSTALLATION

LOCATION

The Air Circuit Breaker should be installed
in a clean dry place where it is readily accessible
for operation, inspection and proper maintenance.
S?ecial enclosures are available for the installation
of circuit breakers which may be subjected to dust
and molsture or other unfavorable locations,

MOUNTING

Dead front circuit breakers are designed for
mounting in a switchboard or an enclosing case,
The mounting of dead front breakers consists of
placing the breakers within the enclosed structure
and connecting the power busesor cables and mak-~
ing the necessary control connections. The stand-
ard mounting depth from the back surface of the
breaker base to the back side of the front panel
is 16'. The front cover of dead front breakers
consists either of a hinged door with cut-out or

a plate bolted to the panel.

The structural surface to which the breakeris
bolted must be flat throughout and the supporting
structure must be of sufficient strength to hold the
breaker firmly in place, Minimum cutout di-
mensions must be maintained in order to have
proper electrical clearance. '

CONNECTIONS

*The connections to the circuit bréaker studs
should be firmly clamped or bolted in ﬂl,ace to pre-
vent excessive heating, The connecting cables or
bus bars should have a current-carrying capacity
specified to limit their temperature rise to 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 carry normal current without

be referred to the General Electric Compony.

These instructions do not purport 1o cover all details or variations in equipment nor to provide for every possible
contingency fo be met in connection with installation, operction or mointenance. Should further information be desired
or shovld particulor problems arise which ore not covered sufficiently for the purchaser’s purposes, the matter should | 3




Alr Circuit Breaker Type AK-1-50
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exceeding the specified temperature rise. Con-
necting cables or bus bars should be supported so

that the breaker studs will not be subjected to un-

necessary strains.
WIRING DIAGRAM

Fig. 1 shows the typical elementary and con-
nection diagrams for the control system of elec~
trically operated breakers. It shows the control
circuit when the closing springs are discharged
and the breaker is open. When rated voltage is
applied to the contrel circuit, the motor will be
energizedthrough contacts K (8-4), G (1-2)
G (3-4), K (3-7) to motor 52. The motor will

charge the closing springs until the motor circuit
is opened by cut-off switch contacts G {(1-2) and
G (3-4). When the G cut-off switches open the F
cut-off switches close, Operation of the breaker

Alr Circuit Breaker Type AK-1-50

closing switch will energize the relay .con 52,

x
which in turn opens contacts K (8-4) and K (3-7)
and closes contacts K (8-2) and K (1-7). The cir-
cuit thru contacts K (8-2) and F (4-3) seals In the
coil 52. The motor circuit is now energized

x

through contacts K (8-2), F (1-2),and K (1-7). The
motor will then cause the charging crank (10) Fig. 7
to travel beyond the position of right angles to the
paddie (11) Fig. 7. Beyond this pos tion the springs
will discharge independently of the charging motor
and the breaker will close. When the breaker closes
the control circuit reverts to its original position
and the above cycle can be repeated.

Operating the breaker control switch to the
trip position will cause the shunt tripping device
to open thebreaker. Anauxiliary switch *a" contact
will interrupt the flow of current through the shunt
trip coll,

OPERATION

MANUAL MAINTENANCE
CLOSING

To observe the operation of the breaker with-
out power, withbreaker open and springs dis-
charged, proceed as follows:

1. Charge the closing spring with the mainte-
nance handle (1), Fig. 3, until the indicator
reads “'charged’.

2. Continue tooperate the maintenance handle
unti} the breaker closes.

3. Open the breaker by pushing the trip button -

(5), Fig. 2.
ELECTRICAL

With the breaker in the open position and the
closing Sfrlngs discharged, as shown by their re-
spective indicators, {3) and (8) Fig. 2, the cycle
of operation is as follows:

1. The motor mechanism charges the closing

springs, in the front frame, through a link-
age. This pre-charging operation occurs
automatically if the control circuit is en-
ergized.

2. Whenthe closing circult is energized,
either thru a closing switch on the breaker
or a remote switch, the motor mechanism
drives the spring charging lever over
center. This discharges the closing springs
and closes the breaker. After the breaker
closes, the springs will automatically be
pre-charged provided the control circuit
has not been opened. :

NOTE: The operating mechanism may reset
when the closing springs are in the pre-charged
position or during the over-running section of the
closing operation. .
3, After the breaker is tripped, the above

cycle can be repeated. R -~

-

MAINTENANCE

BE FORE INSPECTION OR ANY MAINTE-
NANCE WORK 18 DONE, BE SURE THAT THE
BREAKER 1S IN THE OPEN POSITION. ALL
ELECTRICAL POWER, BOTH PRIMARY AND

CONTROL SOURCES, SHOULD ALSO BE DISCON-
NECTED.

- CAUTION: Care must be taken when the circuit
breaker is being installed and when any lnsRection

or maintenance work i8 being done so that the

breaker 18 in the open position and the closing

springs are being restrained by the safety tpin.

"l)'hle procedure for inserting the safety pin is given
elow.

The closing spring should be charged with the

maintenance handle (1), so that the safety pin 3)
can be placed in the lower hold of the push rod 2),
refer to Fig. 3. (The upper hole is used in the
initial assembly of the springs). Continueto operate
he maintenance handle, closing the breaker, This
is done 8o that the safety pin takes thespring force,

Following the inspection period, the closing
springs must be recharged, the gafety pin removed
from the push rod and the pin placed in the re-
taining spring clip adjacent to the push rod., - .

INSPECTION o
Periodic inspection of the circuit breaker



. 6.Closing Button

Air Circuit Breaker Type AK-1-50

1. Auxiliary Switch
2.Channel Shaped

7.Shaft For Menual
Naintenance Closing Hendle

Bar 8.Spring Charged-Discharged
3.Position Indicstor Indicator
4.Reley 9.Motor Cut-Off
S Manual Trip Button Switches

10.Arc Quencher
Fig. 2 Front View Of Breaker

is recommended at least once a year, More {re-
quent inspections are recommended, if severe load
conditions, dust, moisture or other unfavorable
conditions exist. A complete fnspection of the
breaker, including contacts and arc quenchers,
should aiways be made after the breaker has inter-
rupted a short circuit current,

After the breaker has been installed, as well
as at the regular inspection periods, slowly oger-
ate it manually several times as described above
and observe whether the contacts line up properly
and make sure that all parts move freely without
binding or excessive friction.

If the breaker remains open or closed for a
{)erlod of six months or more it is recommended
hat arrangements be made to open and close it
several times in succession, preferably under load.

If overheating, not caused by overcurrent, is
observed, a complete inspection of the breaker
should be made including connections, contacts and

flexible connectors.

cal breakdown.
The breaker should be operated several times

at rated voltage to ascertain whether the control
circults are properly connected and that all elec~
trical attachments are functioning properly.. . -

The contacts should be inspected at the regu-
lar inspection periods and always after a knowa
short circuit current has been interrupted, to as-
certain whether the contacts are worn or pitted,
in which case they should be dressed or replaced.
B 18 necessary to remove the arc quenchers ia
order to properly inspect the contacts.

LUBRICATION

In general, the circuit breaker requires moder-
ste lubrication, Bearing points and sliding surfaces
should be lubricated at ther egular Inspection
periods with a thin film of G.E. Lubricant D50H15.
RHardened 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 ORDER TO AVOID ANY
QCCUMULATION OF DIRT OR DUST.

The use of cotton waste to wipe bearing sur-
faces should be avoided, as the cotton ravelings
might become entan led under the bearing surfaces
and destroy the surface of the bearing.

REPAIR AND REPLACEMENT

In order to repair or replace contacts, oper=
ating mechanism or the overcurrent devices, the

1. Manual 2. Push 3. Sefety
Maintensnce Handle Rod Pin

Fig. 3 View Showing Operation Of Breaker With
Manual Maintenance Handle And Installation Of
Safety Pin :

3
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front frame must beseparated fromthe back frame,

AR

To separate the two frames proceed as follows:

1. The breaker contacts must be open with .
the safetypin inplace. (See "Maintenance').

5.

2. Remove the two opening springs (on lower

part of breaker) from the out-side pole

units.

Alr Circuit Breaker. Type AK-1-50

Remove the six nuts from the back frame
using a socket wrench with an extension.
'xl‘hese include the two nuts at the top of the
rame, S '

Remove the operatlnE rod (5) Fig. 10, The
two frames can now be separated. -:*

NOTE: It 18 recommended that the breaker
be fastened to a suitable mounting base and a sling

3. Remove the clevis pin (14) Fig. 5 {from the or hook hold the front frame as the bolts are being
center pole unit, removed, - - o SR
TROUBLE 8HOOTING
TROUBLE CAUSE REMEDY
Overheating Contacts not aligned. Adjust contacts,

Contacts dirty, greasy or coated
with dark {ilm, o

Contacts badly burned or pitted.

Current carrying surfaces dirty.

Bolts and nuts at terminal
connections not tight.

Current in excess of breaker
rating.

Excessive ambient temperature.

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.

Provide adequate ventilation.

Fallure to Trip

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

Worn or damaged trip unit parts.

Re-adjust or replace
tripping device.

Replace trip unit.

False Tripping

Binds in overload device,

Replace overload device,

Fallure to Close
and Latch

Binding in attachments preventing
resetting of latch.

Chipped or worna latch.
Latch out of adjustment.

Latch return spring too weak
or broken. .

-

Hardened or gummy lubricant.

Safety pin left in push rod.
Motor burned out.

Control devices burned out.

Re-align and adjust
attachments.

Replace latch.
Adjust latch.
Replace spring.
Clean bearing and
latch surfaces.
Remove salety pin,
Replace motor.

Replace device.




Ailr Circuit Breaker Type AK-1-50

BASIC BREAKER COMPONENTS

ARC QUENCHER

The arc quenchers should be msgected at the
regular inspection period and if the arriers are
cracked or eroded, they should be replaced.

REPLACEMENT

1. Remove the channel shaped retaining bar
by removing two screws.

2. Lift the quencher clear of the movable
arcing contacts.

3. Duringreplacement be careful not to over~
tiphten the screws which secure the channel
shaped retaining bar. Overtightening the
screws willbow thebar and leave the cente
arc quencher loose.

e e . i B

INSPECTING INNER, SLIDE, AND POCKET BAR"
RIERS, FIG. 4 -

1. Remove arc quenchers (see above).

2. Remove screws holding spacer block (9).

" Remove spacer block, steel backplate (8)
and compound support ).
. Slide muifler (8) from slot and remove.
The inner barrlers (5) can now be removed
for inspection.
5. Remove nut and withdraw stud (1) from
cap (2). .

6. Remove cap (2). The side (3) and pocket
(4) barriers can now be removed.

7. Re-assembleand replace thearc ?uenchers
in the reverse order, Tighten all fastenings
after replacement,

3
4

1. Stud 4. Pocket Barrier 7. Cowmpound Support
2. Cwp S. Inner Barrier 8. Steel Back Plate
3. Side Barrler 6. Muffler 9. Spscer Block

Fig. &

POLE UNIT ASSEMBLY

Each pole unit assembly consists of a set of
arcing contacts, a set of main contacts, the oper=
ating linkage and the mounting base. See Fig. 5.

The stationary arcing contact consists of a set
of parallel contact fingers (2), pin (3), and com”
pression springs (22), which provide continrous
contact pressure for the full travel of the conta 8.

Dis-Asseably Of Arc Quenchers To {nspect inner, Side, And Pocket Barriers

Flexible braid leads shunt the pivot pinto prevent
ossible pitting at the pivot point when interrupting
gh currents.

The movable arcing contact assembly consists
of parallel contact arms {4) carried on two mov~
able pivot pins (8) and (19). The arcing contacts
{nterieaf the main contacts and pivot with them
about pin (19). This relative motion is obtained by
linkages from the upper pin (1) to the breaker
mechanism.
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2. Sta. Arcing Contact 11. Pin (Side Link) , 20. Side Link !
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Air Circuit Breaker Type AK-1-50

The stationary main contact assembly includes
main contacts and intermediate contacts. The
intermediate contact surface extends beyond the
main contacts and will, therefore, make before the
main contacts and break after the main contacts.
%hglnulmber of contacts for each rating is given in

able 1. .

The movable main contacts pivot around a sta-
tionary pin (18), which holds them to the lower
block, motion i8 obtained from a second pin (7),

mechanism. Steel springs (17) force the contacts
against the pin to prevent flttlng at the pivot point.
The movable main contact assembly also contains
main and intermediate contacts.

In order to function SrOperIy, a definite amount
of contact pressure and contact wipe must exist
betw een the movable and stationary contacts,
Table I gives the figures for contact wipe and com-
tact gressnre. Both wipe and pressure should be

connected by an insulated link (12) to the breaker checked during the regular inspection period.
TABLE 1
Main Contacts Intermediate Contacts Arcing Contacts
Breaker No.of Pres- Wipe No.of Pres- Wipe No. of Pres- Wipe
fr e Con- sure in | Con-  sBure n Con- sure- in
P tacts lbs. Inches tacts 1bs. Inches tacts lbs. Inches
AK-1-50-1 3 55-65 1/16-3/32 55-65  * 3 25-35 5M16°1/18
AK-150-1 3 55-65 1/16-3/32 55-65 . 2 25-35 5/16-7/18

* The Intermediate contact wipe should be at least 1/16" more than the main contact wipe,

MEASURING CONTACT PRESSURE, FIG. §

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

2. With the breaker open, measure the "B"
dimension of the stationary arcing contact
with the spring (22) full compressed.

3. Place a push-type scale against the sta-
tionary arcing contact and push the contact
backward until the "B" dimension is 1/16"
more than the measurement taken in item
2. The scale should then be read.

MEASURING CONTACT WIPE, FIG. §

1. Remove the arc quencher.

2. With the breaker open, measure the hori-
zontal distance from the edge of the contact
to the surface behind it. ('B" and "C" di-
mensions).

3. Close the breaker and repeat item 2. The
difference between the readings in item
"2 and 3" determines the wipe of the con-
tacts. For safety reasons be extremely
careful not to trip the breaker.

%?IUSTING CONTACT WIPE AND PRESSURE,
G.5

1. }Nlth the breaker open, measure dimension
'A".

2. Remove the clevis pin (14) and increase
dimension"A" to increase the wipe, and de-
crease dimension "A" to decrease the wipe
by turning the clevis (13).

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

10

REPLACEMENTS, FIG. 5
Stationary Arcing Contacts (2)

1. Remove the upper plate by removing two
screws (1).

2. Remove screw from braid (5).

3. Removepin (3) allowing the stationary con~
tacts and springs (22) to fall free.

4. Install new springs and stationary arcing
contacts in reverse order,

5. Adjust contact wipe and pressure (see “Ad-
justing Contact Wipe and Pressure').

Movable Arcing Contacts (4)

T he movable arcing contacts should be xe-
placed when the stationary arcing contacts are re~
placed.

1. Separate the front frame {rom the polewnit
frame (see *Repair and Replacement").

2. Remove pins (8) and (18) and withdraw the
contacts,

3. Re-assemble parts in the reverse order,

Stationary Intermediate Contacts (9); Fig. ¢

-
L]

Remove screws (27) and remove bracket
which holds pin (24) in place. See Fig. S.
Remove clamp which holds lower part of
stationary contact.

. Remove pin (24) and screws (26).

Lift out the intermediate contacts.

. Replace the contacts remembering to maich
the intermediate contacts on each pole.

. Re-assemble in the reverse order,

[ Ul:b@
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Movable Intermediate Contacts (8), Fig. 6

1. Remove the movable arcing contacts as
described above.

2. Loosen spring (17). See Fig. 5.

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

4, Slidepins (18) and (7) far enough to tge side
to allow the movable intermediate contact
to be replaced.

5. Re-assemble parts in reverse order,

Always check the contact wipe and pressure
following contact replacement.

OPERATING MECHANISM -

The electrically operated mechanism includes
a motor and a gear reduction unit, which charges
the closing springs (16) Fig. 7, through a crank
ghaft (14) Fig. 7. The crank shaft has an arm with
a roller (12) Fig. 7, which rides on the closing
cam (2) Fig. 8. The position of this closing cam
roller is shown in Figs. 8A, 8B, and 8C. The clos-
ing cam is connected to the center pole unit thrua
clevis, and through a cross bar controls the open-
ing and closing ol the contacts on all pole units.

With the breaker open and the closing springs
discharged, the sequence of operation is as follows:

CHARGING THE CLOSING SPRINGS, FIG. 7

1, g‘he mechanism in position shown in Fig.
A,

2. The motor turns the crank (10) Fig. T,
which is mounted on the output shait of the
gear reduction unit. The charging roller,
which is on the face of the crank, has paddle
arm (11) bearing on it

3. As the crank turns, the roller pushes the
paddie arm upward, thereby charging the
closlniz springs through the spring charging
arm (15) of the crank shait,

4. As the charging roller approaches dead
center a cut-off switch opens, de-energlzing
the motor circuit,

5. The breaker is now ready to close.

CLOSING THE BREAKER .

1, Mechanism in reset position, closing
springs charged,

2. When the closing circuit is energized, the
motor rotates causing crank (10) and roller
(7) to move past dead center.

3. The crank (10) is free to rotate counter-
clockwise, This permits release of the
f{\:)rging springs, rotating the crank shaft

4, Referring to Fig. 8B and Fig. 8C, rotation
of the crank shaft causes the closing
roller (15) to push the closing cam (2) into
the position shown in Fig. 8C,

5. With the closing cam in this position, the
breaker contacts are closed through a
clevis and linkage.

Alr Circuit Breaker Type AK-1-50
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1. Stetionary Arcing S. Movable Main Contact
6

Contact . Cross Ber .
2. Movsble Arcing 7. Series Overcurrent Device
Contact 8. Wovable Intermsediate
3. Ststionary Main Contact
Contact 9. Stationary Intermedi
4. Clemp Contect :
Fig. 6 Front View Of Back Frame Assembly

v

6. The pro &6) engages the closing cam @),
locking it in this position until the breaker
is opened.

7. The motor will continue to operate until it
has recharged the closing springs (16)
Fig. 7, in preparation for the next opening
and closing operation,

OPENING THE BREAKER, FIG. 8

1. The rotation of the trip shaft (111) by of
the trip devices allows trip latch (ngo
release the prop (5) and the forces from
the contact and opening springs reposition
the linkage of the operating mechanism to
position shown in Fig. 8A.

3. The operating cycle can now be repeated.

ADJUSTMENTS

. All adjustments should be made with the oper-
ating mechanism in the reset position as showa in
Fig. 8B, (The mechanism should be reset by
manual operation).

1. The gap between the trip latch (10} and the
roller of the reset latch (9) should be be-
tween 1/64 to 1/32 Inches. This adjustmest
can be obtained by turning screw (6).

2. Thecenter line of the trip latch (10) showld
g_ass through the center of the roller ")
orm the stop (14)to m:"e this adjustmess,

1n
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1. Pin 10, Crank

2. Bushing 11. Peddle

3. Bracket 12. Closing Cam Roller
- 4. Indicator 13, Closing Cen Ars

S. Bracket 14, Crenk Shaft

6. Frame 1S. Spring Charging Ars
7. Crank Roller 16. Closing Spring

8. Gear Reduction Unit 17. Push Rod

9. Motor 18. Clip

Fig. 7 Closing Spring And Charging Mechanisa

12

3. The distance between the roller on link (3)
and prop (5) should be 1/84 to 1/32 of an
inch. To obtain this gap advance or retard
the nuts on the bottom of the rod thru reset
spring (4). .

REPLACEMENT

1. Remove the front frame (see "Repair and
Replacement” under *Maintenance’),

2. Remove pins holding spring charging arms
(15) Fig. 7 to closing springs.

3. Remove two bolts underneath frame and
two bolts from the front of the frame,

4., Remove any wiring-which 18 attached to
the mechanism {frame,

5. Note the position of the trip paddles on the
trip shaft. Remove the two cotter pins
which hold the sections of the trifu shaft
together, The mechanism is now iree to
be removed.

~ 8. Re-assemble parts in reverse order. Be
sure to replace the trip shaft with the trip
paddles in the right position,

MOTOR AND GEAR REDUCTION UNIT

The motor is mounted on the side of the gear
reduction unit and througha worm gear and a plane-
tary gear train drives the crank (10) Fig. 7 with a
reduction of 1000:1,

REPLACEMENT, FIG. 7

1. Remove front frame (see "Repair and Re~
placement" under "Maintenance").

2. Remove pins from closing spring charging
arm (15).

3. Remove the plate from right end of crank
shaft (14).

4. Slide crank shaft to right until left end of
shaft clears gear unit housing.

5. Remove the buffer stop which is mounted

to the side of the frame and directly over

the motor.

Open wire connections on motor, and re-

move wires attached to gear unit ‘\ouslng.

7. Remove four boits on bottomof front frame
and the bolt at the top of the gear reduction
unit. The motor and gear reduction wmit
can now be removed.

e

The gear reduction unit contains 4 to 6 ounces
of oil similar to Atlantic Refining Company's Grade
HFS#3. It should nat be necessary toaddor change
oil except when the gear reduction unit and motor
are dis-assembled.

: AUXILIARY SWITCH

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

The auxiliary switch, refer to Fig. 10, is
mounted on the left side of the front frame. As the
cross bar (4) moves, with the contacts, to the open
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FIG-8A FIG-8B

MECHANISM N MOTION BEFORE . MECHANSM N RESET POSITKON
RESETTING AS SHOWN IN FIG-8B - (CLOSING SPRING CHARGED)

T- T .
- /\\\ O m.

@

2 | 0
g l .....
w 3 9
3 o
© 7
S 6
('S
4 5
FIG-8C :
~ MECHANSM N CLOSED POSITION
N I | (CLOSING SPRING DISCHARGED)
1. Spring 9. Roller
2. Cem ° 10. Latch
3. Link - 11. Trip Shaft
4. Reset Spring 12. Clevis Pin
S. Prop 13. Clevis
6. Adj. Screw ’ 14. Latch Stop
7. Adj. Screw Stop Pin 15. Roller
8. Prop Return Spring 16. Prop

Fig. 8 Qperating Mechanim
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1. Freme S. Operating Rod
2. Open & Closed 6. Trisngular Link
Indicator 7. Link
3. Front Escutcheon 8. Operating Shaft
4. Cross Bar 9. Auxilisry Shaft .
Fig. 9 Back View Of Front Frame Assembly Fig. 10 Open And Closed {ndicator Linkage

3
4a—k
5 STAGE OF SWITCH SHOWING
+ . BREAKER IN OPEN POSITION
1. Mounting Bolt S. Bottos Cover 9. Oontsct Spring 13. ‘b’ Oontacts
2. Tie Bolt 6. End Plate 10. Focker Am 14. °b* Terminals
3. Shaft 7. Top Cover 11. Pin 15. *a’ Terminals
4. Screw 8. ‘s’ Contacts 12. Ce 16. Barrier
Fig. 11 Rotary Auxiliary Switch
14
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or closed position it operates a triangular link (6)
through an operating rod (5). The triangular link
rotates the operating shaft (8) of the auxiliar
switch, which, through cams located on this shaﬂ
opens and closes the auxiliary switch contacts.
The top terminals of the switch are 'a" contacts
(open when the breaker is open) and the bottom
terminals are '"b" contacts (closed when the breaker
is open).

REPLACEMENT, FIG. 10

1. Disconnect all leads to auxiliary switch.

Remove two mounting bolts.

Disengage auxiliary switch shaft (8) from

the triangular link {6).

Set arrow on new auxiliary switch shait as

shown in Fig. 10,

. Push auxiliary switch shaft (8) into square
hole in link (breaker t()gfn).

6. Replace mounting hardware and wiring.

ELECTRICAL CLOSING
DEVICES AND CONTROLS

A closing switch and motor mechanism are
provided for closing the breaker electrically.

CLOSING SWITCH

s @

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

To replace the closing switch, disconnect the
wiring and remove the nuts which hold the switch
to its mounting bracket.

CUT-OFF SWITCHES

The motor cut-off switches are mountedon the
side of the front frame as shown in Fig. 12. At the
end of the charging stroke, the cut-off switch (1)
opens de-energizing the motor circuit. The cut-
off switch (3) closes. When the closing control
circuit is energized, the motor operates to dis-
charge the closing springs and close the breaker,
After this is completed, the cut-off switch (3)
opens, de-energizing the motor circuit. The cut-
off switch (1) closes, and the above cycle can be
repeated.

REPLACEMENT
If the switches do not function properly, they

Air Circuit Breaker Type AK-1-50
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1. "8" Switch 5. Retaining Ring

2. Insylation 6. Lever Bracket
3. "F" Switch 7. Mtg. Bracket
¥, Rod 8. Cover

Fig. 12 Motor Cut-0ff Switch

should be replaced by disconnecting the wiring ad
removing them from their mounting bracket.

CONTROL RELAY

The control relay is mounted on the left side
of the front frame. It is used to open and close the
motor circuit. To replace remove wiring aad
holding screws,

PROTECTIVE' DEVICES

TIME DELAY UNDERVOLTAGE
TRIPPING DEVICE

This device is mounted to a bracket on the
left side of the operating mechanism (looking from
the front). The purpose of this device is to trip
the breaker for undervolt-ge. For rated voltage,

the armature (3) is attracted by the magnet (14).
I the voltage falls below the predetermined value
the magnet (14) releases the armature (3). Sprixg
(4) then pulls armature (3) upyard against the re-
straining force of the oil in" cylinder (10); this
action caused a time delay. When the spring over-
comes the restraining force of the oil, the arma-

) 1
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ture engages screvw {20) thus rotating the trip ghaft
and opening the breaker, (For parts reference
refer to Fig. 13).

ADJUSTMENTS, FIG. 13

An adjusting screw (20) in the trip lever is
used to allow from 1/33 to 1/18 inch overtravel
after tripping the breaker.

.

Adjusting screw (2) 1s used to adjust thearma°
ture sothat it will pick up at 80% of normal voltage
and drop out between 30&; and 60% of normal vol-

tage.

Ad}usung 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 main-
tained in the cylinder at all times. In order to
make an inspection of the oil, the ¢ linder may
be unscrewed from the cap. G.E. 8 licone oll
9981 LT40NV or gimilar grade should be used in
the cylinder.

REPLACEMENTS
Time Delay Undervoltage Device, Fig. 13

1. Disconnect coil leads.

2. Remove two screws from bracket (1).
(Bracket i8 omitted when instantaneous
undervoltage device is used). <.

8. Remove four mounting screws (21) and re-
move device.

4. Install new device in reverse order,

Coll 15

1. Disconnect leads to coll.

2. Remove two screws (16).

3. Remove magnet and coil assembly.

4, Straighten laminations around shading
ring (5). ,

5. Remove shading ring and straighten lower
end of coll clamp (1 ).

6. Remove coil. tall new coll in reverse

order.

INSTANTANEOUS UNDER-
VOLTAGE TRIPPING DEVICE

‘The undervoltage tripping device is construct-
edsimilarly to the time delay undervoltage tripping
device with the exception that the cylinder &0),
plunger (12), connecting rod (11), clevis (7), brack-
et (1), and adjusting nut (8), as shown in Fig. 13,
are omitted.

The adjustments and replacements for this
device are also the same as those for the time de-
lay undervoltage tripping device.

22
1 —_ = \
e N\EE o
3____—\———23 ] 19
: 18
2 17
5 oo >
i.1 J1Q
7 Sl e
;@ 16
" : ﬂ
\:1 35 s
1%/ a
J
(52 UN)
1. Bracket 8. Mjusting Nut 16. Screws

2. Adjusting Screv 9. Cep

17. Pin

& Nut 10. Cylinder 18. Adjusting Screw
3. Armature . 11. Connection Rod 19. Locking Wire
4, Spring . 12. Plunger . 20. Mjusting Screws
§. Sheding Ring 13. Clerp 21. Wounting Screws .
6. Pin - 14. Magnet 22, Trip Paddle
7. Clevis 15. il & Cemp

Fig. 13 Tise Del ay Undervol tage Tripping Device
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SERIES OVERCURRENT
TRIPPING DEVICE

E ach series overcurrent tripping device is
enclosed in a molded case and mounted by three
screws and a bracket to the lower part of tge pole
unit base. . _

The device can be provided with the following
tripping combinations:

1. Long time delay, short time delay and

instantaneous tripping.
2. Lolng time and short time delay tripping

only.
3. Long timedelayand instantaneous tripping.
4. Short time delay and instantaneous tripping.
6. Short time delay tripping only.
8. Instantaneous tripping.

}3 Adjustable
Non-adjustable

SHORT TIME DELAY TRIPPING, FIG. 14

The armature (7) 18 retained by calibrating
spring (8). After the magnetic force, produced by
an overcurrent condition, overcommes this re-
straining force, the armature movement 18 further
retarded by an escapement mechanism which
produces an inverse time delay characteristic. The
mechanism is shown on Fig. 14a.

LONG TIME DELAY TRIPPING, FIG. 14

The armature (10) is retained by the cali-
bration spring (11). After the magnetic force,
produced by an overcurrent condition, overcomes
this restraining force, the armature movement is
_ further retarded by the flow of silicone oll ina
dashpot, which produces an inverse time delay
gl;gracteristic. The mechanism is shown on Fig.

INSTANTANEOUS TRIPPING, FIG. 14

(a) Adjustable instantaneous tripping takes

glace after the magnetic force produced

an overcurrent condition, overcomes

the restraining force of the calibration

spring which can be adjusted by the cal-
ibration clamp nut (14).

(b) Non-adjustable instantaneous tripping
takes place after the magnetic force pro-
duced by an overcurrent condition over=
comes the restraining force of a non-
adjustable spring.

Selectivetripping 1s obtained whenthe breakers
in the electrical distribution system are arranged
on the basis of a progressive series of time and

current plckur. This will allow the breaker having
the shorter tim

e setting and the lower pickup to -~ N

In order to reduce the possibility of damagisg -
the equipment and to provide maximum safety to
the operator, the overload caused bg a fault §s :
removed in a minimum amount of time by selective
tripping. Overloads producing current up toSor
10 times the breaker rating are removedina 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 s {stem, reference

ghould be made to the coordination chart furnished
for the particular system. : . = -

ADJUSTMENTS, FIG. 14 . = ' ¥

-~

. .

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

To adjust for approximately 133" overtravel
of trip arm (9) after tripping:

1. Check trip latch engagement. See “Adjust-
ments - Operating Mechanism".

2. Loosen the locknut and turn the adjusting
screw (19) on the trip arm (8). The screw
should not touch the trip paddle when the
breaker is ‘open” and the latch is reset,
tln;t3 ;pould have a clearance not exceeding

3. Tighten the adjusting screw locknut on the
trip arm,

REPLACEMENT

1. Remove front frame (See "Repair and Re"
placement").

2. Remove the bolts holding the coll to the
lower stud.

3. Remove bracket and mounting screws.

trip before the breaker having the longer time .

setting and the higher current pickup, provided the
fault is on the part of the line protected by the
breaker having the lower semn%. Hence, if a fault
occurs in any part of the elec ri

the breaker nearest the fault wiil trip.

18

cal system, only

Fig. 15 Checking Travel Distance of Series

gvercurrent Tripping Device
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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, 15). The trip arm should
move at least 5/32", If there appears to be
insufficient movement of the trip arm, or

if the armature a%pears to be binding, the
device should not be used.

5. Replace new device in reverse order.
6. Adjust device as described above.

NOTE: No component parts of the overcurrent
tripping devices are replaced. It will be
necessary to install anew device when
parts are worn or damaged.

REVERSE CURRENT
TRIPPING DEVICE

The device is enclosed in a molded case and
s mounted on the right pole base similarly to the
series overcurrent tripping device.
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The reverse current trllp ing device (see Fig.
17) consists of a series col fz) with an irom core
mounted between two pole pieces (8), also & po-
tential coll (7) connected across a constant source
of voltage and mounted around a rotary-type srma-
ture (10). Calibration spring (6) determines the

armature pick-up when 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

otential coll produce a torque which tends torolatc
he armature counter-clockwise. The calibratior
spring also tends to rotate the armature ia the
same direction. This torque causes the armatur«
to rest against the stop screw (12) attached o
bearing plate on the right side of the device.

If the current through the series coll (3) i
reversed, the armature (10) tends to move Is the
clockwise direction against the restraint efth¢
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Trip Peddle
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Trip Rod
Trip Crank
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Amrmature
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11. Counter Weight

12. Stop Screw

13. Mounting
Screw

14, Screw

Fig. 17 Reverse Current Tripping Device
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calibration spring (6). When the current reversal
exceeds the calibration setting, the armature re-
volves clockwise causing the trip rod (3) to move

upward engaging the trip paddle (1), thereby trip-
pfng the breaker, P ! I

ADJUSTMENTS, FIG. 17

No adjustments should be made in the field
with the exception of checking for overtravel of the
trip rod. Proper overtravel of the trir rod is pro-
vided, if the trip rod advances the trip paddle be-
tween 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 nut on the trip rod (3) so
that it will not touch the trip paddle (1). Advance

Alr Circuit Breaker ' Type AK-1-%

adjusting nut on the trip rod until you can just tri
the breaker by lifting the trip rod (3) as far as -
will go. Then advance this same adjusting nul s
additional 1-1/2 turns, thereby assuring positiv
tripping. Lock adjusting nut,

Be extremely cautious not to have hands nez

moving parts of the breaker when making this ac
Justment,

REPLACEMENT

After removing the wiring for the potemtl:
coil the reverse current device can be remove
and replaced by following the procedure outline
for replacing the series overcurrent device., Fc
wiring, see Fig. 17,

MISCELLANEOUS

SHUNT TRIPPING DEVICE

The shunt tripping device (refer to Fif’ 18)
is mounted on a bracket attached to the left side of
the operating mechanism (looking from the front).

A remote switch or relay contacts are used to
close the circuit of the device causing the arma-
ture (9) to engage the trip paddie (%1), 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 (7) is cut off
by contacts of the auxiliary switch which are open
when the breaker is open,

. ADJUSTMENTS

From1/32" to 1/16"overtravel of the armatur
is required when the breaker is tripped. If an
adjustment is necessary to provide t amount ¢

overtravel, the trip lever is bent in or out ac
cordingly, .

REPLACEMENT - COIL (7), FIG. 18

1. Disconnect leads to coll.

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

8. Bend lower end of clamp (8) straight an
remove,

4. Remove coll and install new coll in re
verse order,

i 12
' ;2 e "
2 L- - =,
olo A
Ml 3 ~.
Fing o2 — 0
R odo (+ s REAC 8
(AUX. SW) clo| ARIP !y .
u—ozoc/s:.:-(ﬂ ios
[ 1 Lme—o3ol €22 5 P
) pY] cdo IR
:Ll'/\f, o5c N~—7
) 060 6
521G B .
1. Screws 4. Pin 7. Coil 10. Armeature Ars
2. Spring S. Screws 8. Clemp 11. Trip Peddle
3. Frene 6. Megnet 9. Armsture 12. Clamp
Fig. 18 Shunt Tripping Device
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BELL ALARM AND
LOCKOUT DEVICE

Refer tn Fig. 19, When the breaker Is tripped
by an overload device, auxiliary shalt 9) rotates
counter clockwise causing latch (8) to move off of
latch arm (5). The breaker opens causing prop (3)
to rotate clockwise allowing switch 2) go close.

_ The switch then rotates latch arm (5), which, in
turn allows catch {11) to move downward thereby
locking latch arm {5) in the rotated position. When
in the rotated position the latch arm keeps the trip
shafit and prop (3} in the trip-free position, thus
keeping the breaker from being closed untfl the
lockout mechanism 18 reset by means of reset
button (1). When the gwitch is closed it sounds an
alarm. I the breakeris tripped by any device other
than an overload device, latch (8) keeps latch arm 5)

i e——

4

from rotating and therefore stops the bell alarm
and lockout device mechanism from operating.

ADITSTMENTS
1. With the breaker mechanism and lockok

mechanism in the reset position adjusting
screw (13) should be set so that auxiliary
ghaft (9) clears the overload paddles o=
the trip shaft by 1/32"to 3 N2

With the front frame assembled tothe back
frame the adjusting S8Crews in the series
overcurrent tripping devices should be ad-
justed so that there is approximately 13
overtravel after the overload device trips

~

the breaker. See item 4 under ‘Series
Overcurrent Device,”" *Replacements.”

-

DEVICE OPERATES ONLY

WHEN BREAKER IS

TRIPPED ON OVERCURRENT,
MANUAL RESET °0" &°b°
CONTACTS

.2 5
1. Reset Button 4, Paddle 7. Pin 10. Clep 13. AMdjusting
2. Switch S. Latch Amm 8. Latch 11. Catch Screw
3. Prop 6. Pin 9. Asxiliary Shaft 12. Reset Bod 14. Bracket
Fig. 19 Bell Alarm And Lockout Device
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DISCONNECTS

The disconnects are attached to the circuit
breaker studs at the rear of the breaker,

Each disconnect consists of eight contact
fingers (5), four retainers (7), two spacers (4),
twoscrews (1), one retaining ring (6), four
washers (2) and four springs (3). The parts are
assembled as shown in Fig. 20,

ADJUSTMENTS, FIG. 20

Fig. 20 (257!‘

Tighten the nuts on screw (1) compressing
springs (3) so that the spring length from retainer
to washer does not exceed 1-1/32 inches,

LUBRICATION -

Grease contact fingers (5) with General Electric
Company grease gpecification D50H28.

Alr Circuilt Breaker Type AK-1-50

2
3
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1.Screw 3.Spring $.Contect 6.Retaining Ring
2.%asher 4.8pacer Finger 7. Retainer

Fig. 20 Secondary Disconnect

RENEWAL PARTS

When ordering renewal parts, address the
nearest Sales Office of the General Electric Com-
pany, specifying the quantity required. The parts
should be described and the complete nameplate
data of the breaker should be given,

« - e i e A i S S S

——— et n e -

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,



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

