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MAGNE-BLAST CIRCUIT BREAKER
TYPES AM 4.16-75-1 AND AM 4.16-75A-1
WITH MS-9 MECHANISM

The Magne-blast Circuit Breaker is
the removable interrupting element for use
in vertical-lift metal-clad switchgear, to
provide reliable control and protection of
power systems.

The Magne-blast Circuit Breaker oper-
ates on the principle that an arc can be
interrupted in air by sufficiently elongating
and cooling it. This is accomplished by
means of a strong magnetic field that

RECEIVING, HANDLING AND

RECEIVING AND HANDLING

Each breaker is carefully inspected
and packed by workmen experienced in the
proper handling and packing of electrical
equipment. Iminediately upon receipt of
the circuit breaker, an examination should
be made for any damage sustained in tran-
sit. If injury or rough handling is evident,
a damage claim should be filed immediately
with the transportation company and the
nearest General Electric Sales Office should
be notified.

It is expected that due care will be ex-
ercised duringtheunpackingand installation
of the breaker so that no damage will occur
from careless or rough handling, or from
exposure to moisture or dirt. A nailpuller
should be used to open the crates, and care
should be exercised to prevent tools from
striking either the crate or any part of the

L 4

Remove box barrier and make a v
inspection to ascertain that the br
in satisfactory condition. Checkal
surfaces of the mechanism for lub
Refer to the section on LU

(page 11).

maintenance _closir
the breaker. Durj
check to insure

the closed position, and t.
when the manual trip plunger is operated.
The_breaker should _‘ng_t._bg__operated elec-

INTRODUCTION

lengthens the arc and forces it into intimate
contact with cool dielectric material.

Refer to the breaker nameplate for the
complete rating information of any parti-
cular breaker. The shortcircuitconditions
10 De imposea on ihe preaker must not ex-
ceed its rating, nor should it be called upon
to operate at voltages or currents greater
than those given on the nameplate. Since
this book is written to cover several ratings
of breakers that are of the same general

breaker. Loose parts associated
breaker are always included i
crate. Check all parts agai
list to be sure that no
overlooked.

STORAG

hat@he breaker be
in its per-

ot possible,

It is recommende
put into service i
manenf® location.
the following pmee

hould be carefully pro-
condensation, preferably
warm dry room, since

n parts. Circuitbreakers
{ metal-clad switchgear

stored in the equipment only
is available and the heaters

INSTALLATION

cally until it has been operated manually
insure this freedom of action.

The following adjustments should be
checked at this point.

a. Primary contact wipe (page 5).

b. Primary contact gap (page 5).
c. Prop clearance (page 5).

Attach test coupler to circuit breaker
and operafeé elecirically several times.
The control voltage should be checked at
the breaker as indicated under CONTROL

POWER CHECK (page 10).

design, all dnst
character
cal, unless ot

NECESSARY TO INSURE
ISFACTORY OPERATION

ovide information for placing
last breaker in service and for

are in operationtopreventcondensation.

2. The breaker should be stored in a clean
location, free from corrosive gases or
fumes; particular care should be taken
to protect the equipment from moisture
and cement dust, as this combination
has a very corrosive effect on many
parts.

3. Machined parts of the operating mecha-
nism, etc., should be coated witha heavy
oil or grease to prevent rusting.

If the breaker is stored for any length
of time, it should be inspected periodically
to see that rusting has not started and to
insure good mechanical condition. Should
the breaker be stored under unfavorable
atmospheric conditions, steps should be
taken to dry out the breaker before it is
placed in service.

Remove test coupler and replace box
barrier.

If breaker has been stored for a long
period of time, it is recommended that the
insulation be checked with the standard
60 cycle high potential test --- see INSULA-
TION TEST (page 11).

Lubricate the silver portion of the
primary disconnect studs by rubbing a
small amount of contactlubricant D50H47 to
form a thin coating on the ball contact.

Refer to instruction book GEH-1802
for final instructions before inserting the
breaker into the metal-clad unit.

These instructions do not purport to cover all details or variations in equipment nor to provide for every possible
contingency to be met in connection with installation, operation or maintenance. Should further information be desired
or should particular problems arise which are not covered sufficiently for the purchaser’s purposes, the matter should

be referred to the General Electric Company.







GEI-77070 Magne-blast Circuit Breaker Type AM 4.16-75

DESCRIPTION OF OPERATION

The magne-blast breaker is composed
of two major parts, the breaker element
Fig. 9 and the operating mechanism Figs. 7
and 8. The breaker element comprises three
similar pole units, each pole unit consisting
of main and arcing contacts, aninterrupter,
and an enclosing box barrier that segregates
the interrupting units from each other to
provide insulation between phases as well
as from each phase to ground. Theprimary
connections to the associated metal-clad
equipment are made through the primary
disconnect studs. .

The MS-9 operating mechanism shown
in Fig. 7 is of the solenoid type designed
to give high speed closing and opening.
The closing operation is controlled by
the control relay. Thecontrolrelay scheme
permits trip-free operation (tripping the
breaker at any time during the closing
operation), and prevents solenoid pumping
(reclosings after a trip-free operation. For
a-c closing operation, rectifiers mounted
elsewhere in the metal-clad unit are used
to supply the direct current on which the
closing coil operates. The breaker can be
opened electrically, by remote control, or
manually, by means of the manual trip
device. All secondary connections from
the breaker to the metal-clad unit are
made through the coupler.

A positive interlock and interlock switch
is provided between the breaker and metal-
clad unit to prevent the raising or lowering
of the breaker in the unit whileinthe closed
position and to prevent a closing operation
when the breaker is not in either the fully
raised or lowered position. A plunger type
interlock can also be provided.

OPENING OPERATION
REFER TO FIGS. 8 & 9
An electrical opening operation is @a-

itiated by energizing the trip coil.

unit or by a combination of rel
current devices used to detect a f
the load side of the breaker.

Thi
is accomplished either by actuating \
opening control switch on the metal-
n

a
O
ni

IN THE CLOSEDZPO

DO NOT WOR @R THE
BREAKER OR T M WHILE
SITIO

AVE BEEN

A maintenance op€rating handle is
provided for operation of the breaker dur-
ing these adjustment checks. Electrical
operation must nd@be attempted until the
s_been operated manually through
stroke several times and final
been completed.

at have become worn or defective
service.

gizing the trip coil, the trip plungerrotates
the trip latch, causing the operating mecha-
nism linkage to collapse. The energy stored
in the opening springis thus released, open-
ing the breaker. During this operation, the
trip coil circuit is de-energized, and upon
completion of the opening operation, the
operating mechanism is returned to its
normal position, ready for closing.

As the breaker opens, the main con-
tacts part first, shunting the current
through the arcing contacts. Anarc forms
as the arcing contacts part. Asthe movable
arcing contact is withdrawn through the
slot in the arc runner, the upper end of the
arc is transferred to the upper arc runner.
To assist the interruption at this point,
stream of air is emitted from the booste

coil into the circuit, introducin

device, Figs. 5 and 6 mounted on the
breaker frame. The closing sequence
is initiated from a contro*switch mounted
on the door of the metal®clad unit or at
a remote op ing station. Operation
of the closin switch energizes the

pick-up ils eJeontrol relay. As the

control re clo seal-in contacts shunt

the closing c ol switch toallow the open-
0S

ing of control switch contacts

withouffaf: the overall closing opera-

tion. pe of arrangement assures

co te ing of the breaker with only

mom y contact of the closing control
itch.

Operation of the control relay ener-
the breaker closing coil by closing

giz
Once

e main control relay contacts.
control relay contacts are picked up,

tion is completed. Energizing the breaker
closing coil raises the armature which

tube and forces the arc onto the lower,
runner. Establishment of the arc t h s

; : hey are electrically held in the closed
runners automatically inserts 1A position until the breaker closing opera-

draw the arc away fromthearcing @gn
At the sametime, thearci
the arc chute which is
series of gradually int
fins. These fins, whi
nately from the two opp
of the chute, elongate
ually deepening ser

electrical resista

arc is rapidly incifea
the arc is
sistance

th, so that the
path of the

the heat from
e increased re-
a8 b e magnitude and
efof the current, and at an
ero the arc path is so long
produced by the arc so
arc cannot re-establish

a ipping follows the same pro-

cedu®Pe pt that instead of energizing

ri] cuit, the manual trip button is
sed.

CLOSING OPERATION
REFER TO FIGS. 8 & 9

The closing operation of the breaker
is primarily controlled by the control

ADJUSTMENTS

PRIMARY CONTACTS
REFER TO FIGS. 1 AND 9

The primary contacts, Fig. 1, can be
adjusted by means of the operating rod
adjusting screw. To adjust, remove the
pin fastening the adjusting screw to the
mechanism crank and push the contact
blade far enough closed so the adjusting
screw can be turned. To increase the
primary contact travel, turn the adjusting
screw in the direction to lengthen the rod,
and to decrease the primary contact travel,
turn the screw to shorten the rod (1/2 turn
gives approximately 1/32" change in con-
tact travel). Reconnect the operating rod
to the crank, and close thebreaker manually
to check the adjustment.

in turn lifts the closing roller by action
of the solenoid plunger rod. This motion
is transmitted through the mechanism link-
age and rotates the main crank closing the
breaker contacts. As thearmaturereaches
the end of its travel, the proprotates beneath
the pin latching the breaker in the closed
position. During the closing operation, the
opening spring is compressed in readiness
for an opening operation. Airtrapped above
the armature acts as a dash pot to absorb
the energy of the mechanism as it
approaches the end of its stroke.

TRIP FREE OPERATION
REFER TO FIG. 8

If the trip coil circuit is energized
while the breaker is closing, the trip
plunger will force the trip latch away
from the trip roller causing the mech-
anism linkage to trip free and the breaker
to re-open. The closing armature com-
pletes its closing stroke, but the closing
coil is de-energized at the end of the
stroke, and the armature is returned to
its original position by gravity.

After the above adjustment has been
made, the travel of the contact surface of
the primary contact should be measured
on a manual closing operation. The prim-
ary contact wipe should be 1/8" + 1/16" -0.

ARCING CONTACT WIPE

Refer to Fig. 1. Close the breaker
until the arcing contacts just touch. This
can be determined with the use of a circuit
continuity tester such as a light indication
or bell set. Inthisposition,thegap between
the stationary primary contacts and the
movable primary contact should be 7/32"
to 9/32". To adjust, the following pro-
cedure should be followed:

(a) Loosen the lock nut on the arcing
contact stop bolt.






| (b) With Allen wrench, turn the stop

) bolt until the arcing contacts just
touch when the gap at the primary
contact is 7/32" to 9/32".

CAP SCI
ALLEN WRENCH

(c) Lock the stop bolt in position with
the locknut, and close the breaker

~ manually to check the adjustment. ARC'S'"fRIC:G";m‘-’T

@

4 ARCINGCONTACT CLEARANCE PIVOT SPRING

e LOCK NUT:
REFER TO FIG. 1

- STOP BOLT:

o The movable arcing contact should be SPRING CUP

iz centered between the arcing plates located

on the arc runner. This is accomplished
by moving the arc chute sideways to the
correct position. The mounting support
has an oversize hole to permit adjustment.

ARCING FINGER
PIVOT

CONTACT GAP
REFER TO FIG. 6

With the breaker tripped from the
closed position, the minimum distance from
the primary contact fingers to the surface
of the primary contact on the movable con-
tact blade should be 4-1/16" to 4-1/4".
To adjust for these conditions, turn the
stop nut (21), Fig. 8, to increase or de-
crease the contact gap. After making the
adjustment, close and trip the breaker
manually and measure the gap once more.

NOTE: A change in this adjustment
may require a change in the adjustment
of the plunger rod (17), Fig. 8, in the
mechanism as described later.

LATCH WIPE

ance of

REFE F
-
With T
possible mal

Magne-blast Circuit Breaker Type AM 4.16-75

REW

losed as far as
handle, the clear-

L 4

COTTER PIN

PRIMARY CONTACT
FINGER

MOVABLE ARCING
CONTACT

ARCING PLATES

ARC RUNNER

NOTE: Two set screws are used to
lock the plunger rod in position in the
armature. If the rod adjustment is changed
the rod must be spotted in the correct
position and the set screws replaced.

LATCH CLEARANCE

hrough the closing roller
should be 1/32" to 3/32"

REFER TO FIG. 2 REFER TO FIG. 3

with m variance of 1/32" between
The wipe of the latch on the trip roller sides be adjusted by dropping The clearance between the trip latch
should be from 1/8" to 1/4". This canbe the c rmature (18), Fig. 8, and and roller with the breaker open should
determined easily byputtinga film of grease closi rod (17), Fig. 8, andscrew- be approximately 1/32" to 1/16". This
on the latch, closing the breaker part way, ing f#th into or out of the armature. can be adjusted by means of the stop bolt
and tripping. To adjust, add or remove To turn the breaker on its back as  (12), Fig. 7, in the front of the mechanism
—~ washers under the head of the stop bolt n g. 15 and disassemble the wheel frame near the bottom. The lock nutshould
2 located near the top of the latch on the trip se 4hd solenoid pot assembly as described be fastened securely if any adjustment has
3 coil frame. ) replacement of a closing coil on page15. been made.
(=3
3 \
i
x
o~ &
o
w CLOSING ROLLER OPENING SPRING
——TRIP LATCH TRIP LATCH
=
~ )
§ TRIP ROLLER TRIP ROLLER
% PROP
& PROP
® PLUNGER
o | CLOSING ROLLER
w 8 MIN PLUNGER

Fig. 3 Mechanism Linkage Open Position

SS Fig, 2 Mechanism Linkage Closed Position
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PLUNGER CLEARANCE
REFER TO FIGS. 3 AND 8

With the breaker in the open position
there should be at least 1/8" clearance
between the plunger and closing roller.
To increase this clearance, the brackets
(22), Fig. 8 should be lowered by placing
a shim between the bracket and the bottom
plate of the solenoid housing.

INTERLOCK SWITCH WIPE
REFER TO FIG. 4

Rotate the interlock shaft manually
counter clockwise. The point at which
the contacts break can be determined with
a circuit continuity tester such as a light
indicator or bell set. To adjust interlock
switch (1), Fig. 4 move switch bracket (6).
The roller and crank on the interlock switch
should have 1/32" to 1/16" overtravel after
final adjustment.

CUT-OFF SWITCH ADJUSTMENT
REFER TO FIGS. 5 AND 5A

Using a manual closing handle, close
the breaker as far as possible. (So that
the prop pin is over theprop and not resting
on the prop). At this point the "S" shaped
striker rod should be resting against the
striker rod guide bracket (3), Fig. 5 as
shown in Fig. 5A.

Adjust cut-off switch striker rod (2),
Fig. 5 so that it is against the switch roller
(7), Fig. 5 and so that the switch roller has
an additional overtravel of 1/32", -

CONTROL RELAY ADJUSTMENT

REFER TO FIGS. 5 AND 6
TYPE HJA RELAY ‘
The relays have been adjusted at the

factory to pick up at 61 per cent of ratin
for d-c relays and 80 per cent fog a-c

relays. The settings of the various co! t
gaps and wipes should not be distu

If it is necessary to readjus re
the following points should be ve
The wipe of the main contact u

o}
1/8" measured at the top edg€ of pole
piece while that of the auxili shollld be
1/8" when measured at the f the
armature stops.

If the setting of
be changed for

C ring must

, care must be
just tosee thatthe
eakened to the point
of wipe to exist
uxiliary interlock

of permitting
at the normally
contacts.

The relay contains a permanent mag-
net which has nygnbers stamped on one end

only. 'he magnet is oriented properly in
the reldy when it is positioned so that the
nu e located on the left hand side.
(Fac Y.

On d-c operated relays, a visible check

d be made to see that the arc being

1 upted by the relay is directed through
e arc chute and not back over the relay

. Positive Interlock Switch

Fig. 5

Interlock Arm

Switch Roller

Switch Actuator Cam
Interlock Shaft

. Switch Mounting Bracket

. Interlock Indexing Roller

NOUnNE WO~

Fig. 4 Positive Interlock Switch

. Cut-off Switch

. Cut-of f Switch Striker Rod

. Striker Rod Guide Bracket

. Striker Rod Adjustment Nut

. Control Relay (HJA Relay)

. Control Relay Mounting Plate

AU B W -

Side View of Control Relay and Cut-off Switch Assembly

Fig. 4 (8028976)

Fig. 5 (8028974)






Fig. 5A (688C503)

Fig. 6 (8028975)

MIN. OVEE TRAVEL
OF SWITEM

LoLLLm
joambe - STE Wxe 23D s
~a r = N 225y PosiToN
. >
£
1]
i_L__._x
E
-
SECTON B-8
STe<ER ZoD RESTS
HGAINST DRmCCET
AFTER (045" WL
Fig. 5A

coil. If the arc is not being directed
through the arc chute the following checks
should be made:

1. Check the polarity of the control
power,

2. Check the control device to see if

Magne-blast Circuit Breaker Type AM 4.16-75 GEI-77

(6496372)

Fig. 6 "AA"

the n?a'gnet iS. assembled properly. (As Jusifing 11. Front Vertical Barrier
described previously.) ing 12. Breaker Handle
: . tal Barriers 13. Secondary Couplers
3. Check to see that the closing coil ute Support Bolt 14, Manual Trip Button
leads have.beenassembledproperly. Refer onary Arcing Contact 15. Connecting Rod
:::cl)otshli Si%tilf;n on repair and replacement of tationary Primary Contact 16. Control Device (HMA Relay)
g * ‘ ovable Primary Contact 17. Removable Manual Operating Handle
Movable Arcing Contact 18. Operating Mechanism
TYPE .HMA RELAY . Arc Chute Support Bracket 19. Insulating 3ase
10. Booster Cylinder 20. Arc Chute Assembly

Fig. 5 Partial Side Yiew of Breaker

The relays are properly adjust

the factory for operation when mount:

a vertical surface. Relays for d-c ser
of

are adjusted to pick up at 60 per
their rating when cold and 80 per cefit whe
hot. Relays for a-c service are a@juste

. s -
to pick up to 80 per cent of tl | —
Normally it should got ceSkary 2 2
to make any further chal ad-
justments. If, howev the pickup T3 NN
is not realized, adj be made 3 “ N\ N
by changing the f the armature ; ;ront Bushing | NN
restraining spring. omplished . Washer 4 \ \ N = 4
by bendingg the prgoje g holder on 3. Contact Arm QE ,,§’|’5,,’,,l”” 5 !
the armature stop. ring tension 4. Bearing | YoTava 1/ avaTa i
should not be so low thatthe back wipe is 5. Support Asm. ! . , , , ' ’ v
sacrificed. 6. Screw . - oo N N -QJ“ 7
7. Cotter Pin | 2R ettty o
AUXILIARY SWITCH 4 8. Nut 2 “§|&\\\\\|§i ]
9. Spring 3 — A N % < 8
iary switch (7) is mounted on N N
the righ the operating mechanism ~ “
Fig. ft of the position indicator 9
oper, auxiliary switch shaft which 5

ses the "a" and "b" contacts.
contacts are openwhen the breaker
d the '"b'"" contacts are open when
eaKer is closed.)

CONTACT 3LACE HINGE

Fig, 6 3ec. "AA"
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1. Main Operating Shaft 12. Opening Spring
2. Main Crank 13. Impact Shim
3. Trip Latch Shaft 14. Closing Roller
4. Trip Latch 15. Prop
1. Secondary Coupler S. Trip Roller 16. Closing Coil
2. Position Indicator 6. Operations Counter 17. Closing Plunger Rod
3. Operation Counter 7. Position Indicator 18. Closing Ammature
4. Manual Trip 8. Upper Spring Support 19. Trip Coil
5. Opening Spring Unit 9. Adjustable Spring Stud 20. Manual Trip Button
6. Breaker Handle 10. Prop Rest Pin 21. Mechanism Stop Nut
7. Auxiliary Switc 11. Lower Spring Support 22. Bracket
Fig. erating Mechanism Fig. 8 Type MS-9 Solenoid Operating Mechanism
IMPACT CURRENT TRIP, CAPACITOR
AUXIL EVICES end of the reset stroke of the trippinglatch. TRIP AND UNDERVOLTAGE TRIP

LATCH CHECKING SWITCH WIPE
REFER TO FIG. 11

atch checking switch is used to
the mechanism latch has been
tripping operation. The latch
switching contacts are connected
ontrol circuits in the metal-clad
to prevent the closing coil from being
ized until the latch is reset. The
ontacts in the switch should "make’ at the

The point at which the switch contacts
"make" may be adjusted by adding or re-
moving shims.

PLUNGER INTERLOCK

Refer to Fig. 9. With the breaker in
the closed position, the vertical distance
from the top of the interlock bolt to the top
of the breaker frame should be 5-5/8" +
1/16" -0. To change this adjustment add
or remove washers.

DEVICES
REFER TO FIG. 12

When these devices are furnished with
the breaker, the wipe of the impact current
trip latch should be 1/32" to 1/16". This
can be adjusted by the use of the small
adjusting screw located behind and near
the right end of the current trip mountin
bracket. Also, the adjusting screw (14
should be set 1/16" below the pin (12).
This is to prevent the cam latch (3) from
going over center.

Fig. 7 (8028977)

Fig. 8 (688C503)






Fig. 9 (962C735)

For ease in reviewing the adjustments
the following are recapitulated:

a. Primary contact wipe:
1/8" +1/16" - 0,

b. Arcing contactwipe: 7/32" t09/32".

c. Primary contact gap:
4-1/6" to 4-1/4".

1/8" to 1/4".

e. Prop clearance: 1,32" to 3,32"
with a maximum variance of 1,/32".

Trip latch wipe:

f. Trip latch clearance:
1/32" to 1/16"

g. Solenoid plunger clearance:
1/8" or greater.

Impact trip wipe: 1/32" to 1/16".

j. Impactcam latch clearance: 1/16".

k. Interlock switch: 1/32" to 1/16"
overtravel.

1. Cut-off switch overtravel:

1/32" to 1/16".

Plunger interlock:
5-1/8" + 1/16" - 0.

Check all nuts, bolts, screws, and
cotter pins to make certain that they are
properly tightened.

Inspect all wiring. Checkall terminals,
screws, and connections and test the cir-
cuits for possible short circuits or grounds.

See that all bearing surfaces of the
mechanism have been lubricated. Refer to
the section on LUBRICATION.

there is no excessive binding or friction
and that the breaker can be moved to,the
fully opened and fully closed positi

0 N !
Operate the breaker slowly with the L 2 7. A N AR
maintenance closing handle and note that \ Z T

See that any place where the su.
of the paint has been damaged is repdinted
immediately.

Check the operating voltag
the closing coil and trip cpil td
if, with line drop, it is i
specified on the name]
of a rectifier opera
d-c voltage across
full closing coil cu
105-110 volts. (For a]
tive operations, the d-c across the
closing coil should not excéed 110 volts.)
Refer to section on CONTROL POWER
CHECK.

L 4

AUXILIARY QEVICES

of repeti-

On that are equipped with
auxiliary such as current trip,
under rip or capacitor trip, the
devic e checked for proper elec-
tri ration. The current trip device

the breaker at 3 amperes.
oltage device should trip the

<

Magne-blast Circuit Breaker Type AM 4.16-75 GEI-770

INSPECTION AND TEST

breaker when the control voltage drops
below 40 to 60% of rated voltage, and
it should pick-up at 80% of the control
voltage or less. An adjustment plate is
provided on the front of the undervoltage
trip device as an aid in obtaining the
desired setting.

NOTE: When checking the pick-up value
of the undervoltage device, apply a voltage
equal to 80% of normal control voltage to
the undervoltage device coil. The device
should pick up at this value. Do not in-
crease tne voltage graeually on this coil
as it will overheat the coil, producing a

false reading, and may dama

oil
if excessive overheating occurs. :

OPENING AND CLOSING SPEED

of the arcing con-

The closing sp,
eet per second
voltage at the

tact should be 12fto
These speeds

with rated c d cui

closing coil t ina

represent the speed of the movable
arcing contg D point 1'" before the

er,
b lower surface of the
transfer lugs to the

7 e — /
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. Front Bushing

. Horizontal Barrier
Trip Coil

Operating Mechanism

. Front Vertical Barrier
. Arc Chute Assembly

. Rear Bushing

\IOQUI.&(A)NK

Fig. 9 Side View AM-4.16-75-|

8. Box Barrier

9. Breaker Frame

. Box Barrier Locking Plate
. Plunger Interlock

. Secondary Coupler

. Manual Trip Button

. Closing Coil

. Arc Chute Mounting Support

Breaker with MS-9 Mechanism
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The opening speed of the arcing con-
tact should be 12 to 16 feet per second at
rated control voltage. This speed repre-
sents the average speed over 3" from the
point when the tip on the movable arcing
contact is tangent to the lower surface
of the upper runner transfer lug.

CONTROL POWER CHECK

After the breaker has heen_ closed
and opened slowly several times with the
maintenance operating handle and fhe méch-
anism_adjusfments chiecked as”descrived
above, ~ the operating voltages should be
checked at the closing coil and trip coil
terminals. For electrical operation of
the breaker, the control power may be
either an alternating or direct current
source. The operating ranges for the
closing and tripping voltages are given
on the breaker nameplate. Ordinarily,
standard ranges apply which are asfollows:

NOMINAL CLOSING TRIPPING
VOLTAGE RANGE RANGE
125v d-c 90-130v d-c 70-140v d-c
250v d-c | 180-260v d-c 140-280v d-c
230v a-c 190-250v a-c 190-250v a-c

NOTE: Where repetitive operation is re-
quired from a direct current source, the
closed circuit voltage at the closing coil
should not exceed 115v d-c and 230v d-c

Dependable service and safer power
equipment are contingent upon the unfailing
performance of the power circuit breaker.
To maintain such service, it is recom-
mended that a definite inspection and main-
tenance schedule be set up and followed, as
serious shutdowns can often be avoided by
locating potential sources of trouble in
early stage. A periodic lubricationofpa

subject to wear is also vitally i rtal
for the successful operation of the br
BEFORE ANY MAINTENANC OR

IS PERFORMED, MAKE CE T
ALL CONTROL CIRCUITS ARE
GIZED AND THAT THE 2 IS

REMOVED FROM THE AD

UNIT. DO NOT WORK ON E BREAKER
OR MECHANISM WHILE OSED
POSITION UNLESS TH D TRIP
LATCH HAVE BEEN LY WIRED

* OR BLOCKED TO®RE CIDENTAL
- TRIPPING.
PERJODICHINSPBE TION

a dhorough inspection
should be made arts of the breaker

and mechanism.
BREAKER CONTACTS3
REF%R TO FIG. 6

removing box barrier, the con-

ta e two outside phases can readily
1Ngpected. The contacts on the center
an be seen with the aid of a mirror

d flashlight. 1f the contacts are in good
dition, there is no need of removing
arc chute. If, however, the surface of

he contacts needs smoothing up with a

10

at the nominal voltages of 125v d-c and
250v d-c respectively.

To check the d-c voltage at the closing
coil terminals, proceed as follows:

Close the breaker by manually oper-
ating fhe control relay, Fig. 5and 6. Hold
the contacts in the closed position and read
the d-c voltage at the closing coil ter-
minals. To de-energize the circuitrelease
the control device.

If the closed circuit voltage at the
terminals of the closing coil does not fall
within the specified range on d-c operated
breakers, check the voltage at the source
of power and the line drop between the
power source and the breaker.

For a-c operation a germanium (co,
black, flanged base) or a silicon (
blue, hex base) rectifier bridge ass
mounted elsewhere in the metal-

They have been tested and
been set to 2 ohms at the

is dffected
changes
ry to disturb

the germanium or si
very little by ambient
and it should not

the factory setting.

TAL OLTAGE ON
NY LONGER THAN

DO NOT M
THE CLOSING CO

NANCE

fine sandpaper, the arc chutes can
b m as described under REPLACE-
M (0] RTS.

ARC CHUTE

@ REFER TO FIG. 14
If the arc chutes are removed for
tact maintenance, and are for any reason
disassembled for inspection, the following
points should be noted:

i 1. Scale formed over the surface of

the chute must not be removed
but loose particles collected in the
muffler should be blown out.

2. Cracks which have formed in the
fins of the arc chute are to be
expected in ceramic materials of
this type when subjected to the
severe heat of an arc. These
cracks do not interfere with the
operation of the device in any way
and should be disregarded. If the
chute has had any mechanical in-
jury due to dropping or accidental
striking which has resulted inactual
breaking off of fins, replacement
of the arc chute is necessary.

INSULATION PARTS

The insulation parts on the breaker
should be kept clean and dry. Smoke or
dust collected between inspection periods
should be wiped off, and if dampness is
apparent, heaters should be installed to
insure dryness.

THE TIME REQUIREL
BREAKER.
inal voltage). Both th@lcoils
are designed for inter en
will be damaged by prolo

peration and
current flow.

When two or more breakers, operating
from the same contrgl power source, are
required to close simultaneously, the closed
circuit vo e at the closing coil of each
breaker fnu 11 within the specified

closing or opening is ac-
merely energizing the clos-
coil circuit. Control switches
ed for this purpose on the metal-

It is also possible to trip the
b er manually by pressing the manual
tripjtton (Fig. 9).

When all the foregoing inspection de-
ils have been checked, the breaker may
e placed in service. Before the breaker
is finally raised into position in the metal-
clad unit, rub a small amount of G-E con-
tact lubricant D50H47 on the silvered por-
tion of the breaker studs to form a thin

- coating for contact purposes.

NOTE: This breaker mechanism com-
bination is designed only for electrical
closing when in use. NEVER ATTEMPT
MANUAL CLOSING WITH THE BREAKER
IN SERVICE, for under such conditions,
sufficient closing force and speed cannot
be applied.

BUSHINGS
REFER TO FIG. 6

The surface of the bushings should be
smooth and unscratched. If the insulation
surface should become damaged, it should
be well cleaned, and then refinished.

MECHANISM
REFER TO FIGS. 7T AND 8

Careful inspection should be made to
check for loose nuts or bolts and broken
cotter pins. The latch surface should
be inspected for wear and the surface of
the rollers should be inspected for chipping
or other evidences of damage. Lubrication
should be done in accordance with the
instructions under LUBRICATION.

INSULATION TEST

When insulation has been repaired or
replaced or when the breaker has been
stored under adverse conditions, it is
recommended that the insulationbe checked
before the breaker is placed in service.
A standard 60 cycle high potential test
at 14,000 volts RMS will normally indicate
whether the breaker is satisfactory for
service. With the breaker contacts in the
fully opened position, apply the high poten-
tial to each terminal of the breaker in-
dividually for one minute with all other
terminals and the breaker frame grounded.
After high potential test are made on
organic insulating materials, these mater-
ials should be inspected for visible leakage
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current paths, and necessary action must
be taken to replace insulation that may

" have been affected by moisture absorpticn.

LUBRICATION

In order to maintain reliable opera-
tion, it is important thatall circuit breakers
be properly lubricated at all times. During
assembly at the factory, all bearing sur-
faces, machined surfaces, and all other
parts of the breaker and mechanism sub-
ject to wear have been properly lubricated
using the finest grade of lubricants avail-
able. However, even the finest oils and
greases have a tendency to oxidize with
age, as evidenced by hardening and dark-
ening in color. Elimination of the hard-
ened lubricant is cssential for the proper
operation of circuit breakers. Also freq-
uent operation of the breaker causes the
lubricant to be forced out from between
the bearing surfaces. A simple lubrica-
tion will often clear up minor disturbances
which might be mistaken for more serious
trouble.

A definite lubrication schedule should
be set up taking into consideration the
frequency of operation of the breaker and
local conditions. Until such a schedule
is worked out, the breaker should be
lubricated at each periodic inspection and
also whenever it is overhauled, in ac-
cordance with the lubrication chart, Fig. 10.
It is also recommended that all circuit
breakers be operated at regular interva
to insure the user that the equipment
operating freely.

The lubrication chart is diw
two methods of lubrication. W@Bhe#first
method outlines the maintena ation
which should be performed hme
of periodic maintenance, and_requi

disassembly. The second ines
a lubrication procedure that
performed on the breaker actory,
but should be used only, general

overhaul or disassem for er reasons,
or if the operati@n of bre@ker becomes
slower.

ricants D50H15
ilable in 1/4# collap-
packaged to insure
vent oxidation.

sible tubes.
cleanlines:

METHOD ANING BEARINGS

eder cleaning is required, as in-
ica n lubrication chart, the follow-
es are recommended:

Bearings

The pins should be removed and all
oxidized grease removed by immer-
sion in clean petroleum solvent or similar
cleaner. DO NOT USE CARBON TETRA-
CHLORIDE. Wipe the bearing clean. Apply
a small amount of G-E lubricant D50H15
to the entire surface of the bearing and pin
just before reassembling.

Removable Seal and Open Type Ball, Roller

and Needle Bearings

The bearings should be first removed
from the mechanism and disassembled

Magne-blast Circuit Brea) M 4.16-T¢

Part Lubrica at Alternative
Maintenange Per (Requires Di
Ground surfaces such as Wipe clean an Wipe clean :
cams, rollers, latches, etc. D50H15 D50H15.
Sleeve Bearings Very light application Remove pins
(Mechanism and Breaker of light mac#ine oil and clean as
Linkage) SAE-20 or -30. ing instructi
Apply D50H]
Removable Seal and Open plication of Clean as per
Type Ball, Roller and achine oil instructions
Needle Bearings -20 or -30. with D50H15
Silver Plated Contacts and pe clean and apply Wipe clean :
Primary Disconnect Stu 50H47. D50HA47.
Arcing Contacts Do not lubricate.
CONTACT ARM
ASSEMBLY
1. Cup Bearj No lubrication required. | Wipe clean a
D50H47.
No lubrication required. | Wipe clean a
D50H47.
No lubrication required. | No lubricatic

Fig. 10  Lubrication Chart

by the removal of the seals or inner race
in the case of needle bearings. Theyshould
then be placed in a container of clean
petroleum solvent or similar cleaner. DO
NOT USE CARBON TETRACHLORIDE. If
the grease in the bearings has become
badly oxidized it may be necessary to
use alcohol (type used for thinning shellac)
to remove it. Ordinarily, by agitating the
bearings in the cleaning solution, and using
a stiff brush to remove the solid par-
ticles, the bearings can be satisfactorily
cleaned. Do not handle the bearings with
bare hands as the deposits from the skin
onto the bearings are inducive to cor-
rosion. If the bearings are touched, the
contamination can be removed by wash-
ing in alcohol. After the bearings have
been thoroughly cleaned, spin them in
clean new light machine oiluntil the cleaner
or solvent is entirely removed. Allow
this oil to drain off and then repack them
immediately with G-E lubricant D50H15
being sure all metal parts are greased.
The removable seals should then be re-
placed.

NOTE: If it becomes necessary to
clean the bearings in alcohol (shellac thin-
ner) be sure the alcohol is perfectly clean,
and do not allow the bearings to remain
in the alcohol more than a few hours. If
it is desirable to leave the bearings in the
alcohol for a longer time, an inhibited
alcohol such as is used for anti-freeze
should be used. Even then the bearings

should be removed from the a.
twenty-four hours. Esso Anti
Du Pont Zerone are satisfact
purpose. Precautions again:
effects of the alcohol must be
wearing rubber gloves and 't
alcohol inawellventilated roon
exposure to the fumes is soi
pleasant to personnel. Washing
in light oil and draining shoul
mediately then apply the lubric

TROUBLE SHOOTIN

Failure of a breaker to o
erly will generally fall withir
eral classes: Failure to trif
close or latch closed, and
The following is a brief out
particular types of distress
be encountered, together with
for remedying the trouble:

FAILURE TO TRIP

1. Mechanism binding or sti¢
by lack of lubrication.
REMEDY: Lubricate comg
nism.

2. Mechanism binding or stit
by being out of adjustment.
REMEDY: Check all me:
justments, latches, stops, :
vices, etc. in accordance w
LATION, ADJUSTMENTS
latch and roller surfaces fc
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3. Damaged trip coil. REMEDY: Operate breaker more often
REMEDY: Replace damaged coil. to wipe contacts clean. Replace con-

tacts if necessary.

4, Blown fuse in trip circuit.

REMEDY: Replace blown fuse after de- 4. Overloading.
termining cause of failure, REMEDY: Replace breaker with one of
adequate rating for present or future

5. Faulty connections in trip circuit. load, or re-arrange circuits so as to
REMEDY: Repair brokenor loose wires remove excess load.
and see that all binding screws are
tight. 5. Primary connections of inadequate cap-

acity.

6, Damaged or dirty contacts in trip cir- REMEDY: Increase size or number of
cuit, conductors or remove excess current.
REMEDY: Recondition or replace con-
tacts. 6. Loose connections or terminal con-

neciors.

FAILURE TO CLOSE OR LATCH CLOSED EMEDY: Tighten.

1. Mechanism binding or sticking caused 7. Ambient temperature too high.
by lack of lubrication. REMEDY: Relocate in a cooler place,
REMEDY: Lubricate complete mecha- or arrange some means of cooling
nism,

RECOMMENDED MAINTENANCE FO

2. Mechanism binding or sticking caused MAGNE-BLAST BREAKERS APPLIED
by being out of adjustment. REPETITIVE SWITCHING DUT
REMEDY: Check all mechanismadjust-
ments, latches, stops, auxiliary devices, Magne-blast breakers a
etc., in accordance with INSTALLA- petitive operation such as s
TION, ADJUSTMENTS. Examine latch furnaces, capacitors and moto
and roller surfaces for corrosion. serviced and maintained gaccord

following schedule:

3. Control relay sticking or not operating
properly.

REMEDY: Check and adjust controlre- “2: Every 2000 Operati
lay or replace. Months -~ Whichev

4, Damaged or dirty contacts in control 1. Remove theh
circuit, including control relay.

REMEDY: Recondition or replace con- 2. Wipe all g parts, with a
tacts. ncluding the bush~
moke deposit and

5. Damaged control relay coil. inside of the box
REMEDY: Replace damaged coil.

6. Damaged closing coil. 3 ontacts - Inspect the con-
REMEDY: Replace damaged coil. f the stationary contact fin-

gens id movable contact blocks.

7. Defective cut-off switch, latch-checking d pitted or burned contacts
switch, or interlock switch. Shollld be replaced. (Note: Burned
REMEDY: Replace defective switch. mary contacts indicate the proba-

ble need for arcing contact replace-

8. Blown fuse in closing circuit. L 4 ment). If the contact surfaces are
REMEDY: Replace blown fuse after only roughened or galled, they should
termining cause of failure. be smoothed with crocus cloth or

draw filed. After contact dressing

9. Faulty connections in closin cu the contactsshouldbe greasedlightly
REMEDY: Repair brokenor loo es with D50H47 and_the breaker should
and see that all binding s s be operated several times. After
tight. operation, the contacts should be

wiped dry with a clean rag. Suffi-

10. Insufficient control vol by cient grease will remain on the
excessive drop in leads contacts for proper lubrication.
REMEDY: Install larg eSland im-
prove electrical cOtact@f cognections. 4. Arcing Contacts - When the arcing

contact wipe is less than the mini-

OVERHEATING mum specified under ADJUSTMENTS,

the contacts should be replaced.

1. Poor condi s due to lack The contacts should be inspected for
of attention a sevgre duty or too uneven wear and/or damage using a
frequent operati mirror to inspectthe stationary con-
REMEDY: Reconditfon or replace burn- tacts. Normally it will not be neces-
ed and pitted contacts. (Contacts should sary to remove the arc chutes for
be reconditioned very ca.efully and this 2000 operation servicing unless
only when absafutely necessary). inadequate wipe or contact condition

. indicate a need for replacement. Do

2. Conta®s not properly aligned or ad- not grease the arcing contacts under
) any circumstances.

R Check all adjustments in

12

nce with INSTALLATION, AD-
U NTS.

aker kept closed or open for too
lonig a period.

5. Check the breaker and mechanism
adjustments as summarized under
INSPECTION AND TEST. Theneces-
sary readjustments should be made
as described under ADJUSTMENTS.

6. The breaker and opera ha-
nism should be ca pected
for loose nuts, bol ingrings,
etc.; all cam, lat ller sur-
faces should be insp r damage

or excessive wear. The buffer blocks
on the bottom of the stationary con-
tact support should be inspected for
possible damage 4nd ‘'replacement.

7. The ontacts of the control
relay 8h e inspected for wear
a le gfeplacement.

the breaker operating
in accordance with the
paragraph heading

9. pect all wiring for tighteness of
nections and possible damage to
sulation.

. After the breaker has been ser-
viced, it should be operated slowly
with the maintenance closing device
to be sure there is no binding or
friction and that the breaker con-
tacts can move to the fully opened
and fully-closed positions. Its elec-
trical operation should then be
checked using either the test cabinet
or the test couplers.

After Every 10,000 Operations

1. In addition to the servicing done
each 2,000 operations, thearc chutes
should be removed from the breaker
and disassembled to permit a de-
tailed inspection of insulation, blow-
out coil and arc runners.

2. The throat area of the arc chute
should be thoroughly cleaned by using
sandpaper. This cleaning should be
performed any time the arc chute is
removed. The arc chute fins should
not be cleaned. Whenever the arc
chute is removed, loose dustanddirt
should be blown out before replacing
arc chutes.

3. The blow-out coil should be care-
fully examined and if the insulation
has been cracked, shrunk or eroded
from arc action and heat so that the
turns of the coils are not fully in-
sulated from each other the coils
should be replaced. All connections
should be checked for tightness.

4. The arc runneirs should be inspected
and replaced when any part of their
area has been reduced to 25% of the
original metal thickness as a result
of arc erosion.

5. Check the stationary arcing contacts
to assure that the arcing contacts
are not broken and that their con-
nections are tight.

6. Insulating material that is carbon-
ized and cannot be satisfactorily
cleaned should be replaced.

7. Any parts damaged or severely
burned and/or eroded from arcaction
should be replaced.

NOTE: Fine cracks may develop in
the fins of the arc chute sides. This
is to be expected with ceramic ma-
terials when subjected to the high
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Fig.

Fig. 12 (264B180)

4

. Mechanism Frame

. Linkage

. Latch Checking Switch
. Shims

W

Fig. Il  Latch Checking Switch

heat of an arc and may be disre-
garded unless they are long and
present a possibility of fin sections
breaking completely off. Small
broken corners on the exhaust end
of the arc chute will not interfere
with its performance and can also
be disregarded.

Every 20,000 Operations or Approxi-

mately Every Five Years - Whichever

L T
LW =o

. Current Trip Unit
. Trip Shaft

. Cam Latch

. Breaker Trip Latch
. Latch Bracket

. Spring

. Crank

. Spacer Block
. Lock Nut

. Adjustable Rod
. Pin

. Locknut

. Adjusting Screw .

»oooq_mmaun.—-

) Comes First

1. At this time the breaker should be
given a general overhaul and all
excessively worn parts in both the
mechanism and breaker replaced.
Such wear will usually be indicated
when the breaker cannot be adjusted
to instruction book tolerances. This
overhaul and inspection is more de-
tailed and will require disassembly
of mechanism and breaker operating
parts.

Guide

Fig. 12 Current Trip Assembly MS-9 Solenoid Mechénism‘.

Magne-blast Circuit Breaker Type AM 4.16-~75 GEI-17

2. The trip roller and trip shaft bear-
ings in the operating mechanism
should be disassembled, cleaned and
repacked with G-E lubricant D50H15
as described under LUBRICATION.

3. The cup bearing at the hinge point of
the contact blade should be dis-
assembled, inspected, cleaned and
re-lubricated with G-E contact lub-
ricant D50H47. It is not necessary
to grease the self-lubricating con-
tact ring at the hinge point between
the contact blade and bushing. The
contact ring should be inspected for
wear and replaced when reduced in
thickness to less than 1/32".

4, The stationary primary contact fin-
gers should be disassembled and the
silver-plated pivot area of the con-
tact and contact support cleaned
and lubricated with G-E lubricant
D50H47.

5. The breaker and operating meclfa=
nism should be serviced as describe
for every 2,000 opera
properly adjusted before
back into service.

REPAIR AND REPLAC

The following
detail the proper
various. parts of the b
make any necessary
includes only thos
made 3t the instaflatj
breakers tha

This section
hat can be
parts of the
ject to damage

or wear.

IMPOR PON COMPLETION OF
ANY R K, ALL BREAKER AND
MECHANI A STMENTS MUST BE

er to the section on AD-
PECTION AND TEST.

aintenance or replacement of
e arc chutes must be removed.

ARC CHUTE REMOVAL
REFER TO FIG.
To remove the arc chutes, oosen

the arc chute support bolt (2), Fig. 13,
and remove the arc runner connecting bolt

(1), Fig. 13. The arc chute is then free
to be pulled away from the br€aker.
PRIM TACTS
TQIFIG. 1
The p r tacts are designed to
carry t 1" load current with a
minimum! of heating and are pro-

nlaid block of silver to
fects of wear. The station-
contacts consist of 4 fingers
0 ampere breaker and are
ong with the associated springs
support casting carried by the rear
» The fingers may be replaced
recxlnoving the cotter pin.through the
end.

REFER TO FIG. 6

The movable primary contact (7), Fig. 6
is carried on the blade hinged at the front
bushing. The arc chute must be removed
(see section ARC CHUTE REMOVAL) and
the following steps should be followed for
replacement of the contact blade:-

(a) Remove the bolt fastening the arc
chute supporting the bracket to the
lower end of the front bushing, and
remove the bracket.

(b) Disconnect the puffer tube ard op-
erating rod from the contact blade.

(c) At the blade hinge, remove the bolt,
springs, spacers (only on 600 amp.
breaker) and thimbles, see Fig. 6.

(d) Slip the contact blade off the end
of the bushing and withdraw.

12 13 14

13
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7
6 6. Arc Chute Side
7. Insulation Block
8 8. Upper Runner
9 9. Lower Runner
10. Arc Chute Mounting Lug

Fig. 14 Side and End View of Arc Chute

1. Arc Qhute Cox‘ection Bolts 7. Tube and Piston Assembly
2. Ar ute Supporting Bolts 8. Arc Chute Support Bracket
3. Arc Qute Assembly 9. Movable Arcing Contact i FSVhleel .B:;S; ?oits bly Nut
rizontal Barrier 10. Front Vertical Barrier S' Sgleng%d Pgt As:embly sz:
ing Assembly 11. Booster Cylinder 6. o in i oy ssembly r
le Primary Contact - Lontro elay
Fig. 13 Rear View of Breaker With Box Barrier Fig. 15 AM-4.16-75-1 Magne-blast Breaker Resting
and Two Arc Chutes Removed on Frame Back

Fig. 13 (8028978)

Fig.l4 (8028844 & 8028845)

Fig. IS (8025213)






Reassemble the replacement parts
making certain that all cotter pins are
replaced. If a new hinge bolt has been
used, or if it seems desirable for any
other reason, the pressure at the hinge
joint should be checked by measuring with
a spring balance the force required to
swing the contact arm. For both the 600
and 1200 ampere breakers, this force
should be between 40 and 60 pound-inches.

ARCING CONTACTS
REFER TO FIG. 1 AND 3

The stationary arcing contact (see
Fig. 1) is carried oy the bracket fastened
to the lower side of the rear bushing. To
remove, take out the two Allen head cap
screws from the top (not shown). To
replace, the following steps should be
followed:

(a) Remove lock nut and stop bolt.

(b) Flace arcing finger on pivot pin.

(c) Place fibre spring cup on top of
the arcing finger.

(d) Place pivot spring guide block in
position on the underside of the
top of the bracket.

L 4

Magne-blast Circuit Breaker Type AM 4.16-75 GEI-

holding the solenoid pot assembl *
Slide cover (5), closing coil (1 %
armature and plunger assemibly
(18), Fig. 8 out. To asse e, r
the above procedure.

(e) Insert spring through the top of
the bracket, spring block and into
the spring cup.

(f) Place the assembly on the under-
side of the bushing, and engage the
cap screws one turn in the spring
guide block. When making the final connection of

the closing coil wires be eful on d-c

(g) Insert the arcing contact springs operated breakergato connect the bottom

and guide. coil lead (desi with a wire tap,
. lettered "BR) t A relay terminal
(h) Tighten the cap screws, and re-  #3 and conn e 1o il lead (designated

assemble the stop bolt and lock
nut.

ed "T") to the HJA
(NOTE: The letters
ignate top and bottom in
Physical position of the
it is assembled in the
he breaker.) A final check
de to see if the connection
After the breaker
s have been made, and the
manually operated a few times,
it electrically and observe the
tion of the arc on the control relay (5)
ig.¥ 5. If it is directed through the arc
te the connection is made correctly.

the arc is directed toward the relay coil,

careful check for other trouble should
be made by going over the check list as
described under HJA CONTROL RELAY
ADJUSTMENT.

with a wire ta
relay terrg
HTH a.“d ]
relation
closin

The contacts should be adjusted as
described previously under ADJUSTMENTS.

CLOSING COIL
REFER TO FIG. 15

To replace the closing coil
breaker over on its back. Remove t
base by removing eight bolts (1)
it to the frame. Disconne i
leads (13) Fig. 7. Remove

N
S

Q
o
&

L 4
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" It is recommended that sufficient re-
newal parts be carried in stock to enable
the prompt replacement of any worn, broken

Magne-blast Circuit Breaker Type AM 4.16-75 GEI-770

RENEWAL PARTS

minimizes service interruptions caused by
breakdowns, and saves time and expense,
When continuous operation is a primary

be carried, the amount dependiiig up
severity of the serviceand the ti e
to secure replacements.

or damaged parts. A stock of such parts consideration, more renewal parts should

NOTE: The listed terms ''right" and "left" apply when facing the solenoid mechanism end of the breaker.

ORDERING INSTRUCTIONS %
1. ALWAYS SPECIFY THE COMPLETE NAMEPLATE DATA OF BOTH THE BREAKER AN \

MECHANISM.

2. SPECIFY THE QUANTITY, CATALOG NUMBER (IF LISTED), REFERENCE NUMBER
AND DESCRIPTION OF EACH PART ORDERED, AND THIS BULLETIN NUMBER

3. STANDARD HARDWARE, SUCH AS SCREWS, BOLTS, NUTS, WASHERS, ETC., I TED IN THIS
BULLETIN. SUCH ITEMS SHOULD BE PURCHASED LOCALLY.

4. FOR PRICES, REFER TO THE NEARES OFFICE OF THE GENERAL ELEC, PANY.

ILLUSTRATION REFERENCE

Cross-sections - Type AM 4.16-75-1 F 18
Front Bushing Assembly 19
Rear Bushing Assembly . 18 20
Arc Chute ig. 19 21
MS-9 Mechanism_for AM 4.16- Fig. 20 22
Current Trip Mechanis: Fig. 21 25
Undervoltage Device, @ emoved Fig. 22 26

PARTS RECOMMEND OR NORMAL MAINTENANCE

In the tabulation below are listed the

ich are usually recommended for stock for normal
maintenance. Other parts are listed ont

CAT. NO. F NO. PER

REF. NO BREAKER DESCRIPTION
217 Movable Arcing Contact /
28 Movable Contact Arm
34 Booster Cylinder
45 Operating Rod and Eye Bolt
52 Primary Contact Finger -
53 Spring for Primary Contact
54 Spring Guide
56 Buffer-

Arcing Contact -
Spring, Outside
Spring, Inside

o]

——
€O b bt et e et b et et et 4 DD W W W W LW W W W W

60 9C828 P-1 Guide Pin

62 6370615 P-1 Spring for Arc Contact

76 0958C0637 P-0014 Insulation Block
146 6306734 G-2 Closing Coil (125v d- cg

146 6306734 G-3 Closing Coil (250v d-c

146 ¢ 6306734 G-2 Closing Coil (230v a-c) -

147 6174599 G-4 Potential Trip Coil (125v d=c)
147 6174599 G-15 Potential Trip Coil (250v d-c)

47 6275084 G-22 Potential Trip Coil 5230\1 a-c)

7 6174599 G-11 Potential Trip Coil ( 24v d-c)

417 6174599 G-3 Potential Trip Coii ( 48v d-c) -
147 6174599 G-6 Capacitor Trip Coil - v
176 6275017 G-12 Undervoltage Device Coil (230v a-c)
200B 6174599 G-2 Current Trip Coil (3 Amp. a-c) -

the
red

17






GEI-T7070 Magne-blast Circuit Breaker Type AM 4.16-75

M
| =)

im
[

5A |
/ :
—n ol _n J l S
o1l | | /
O
/[ L SE
T Ny =
hd W
& i
Z‘: RNE A > CONTACT
© g )
g O —
© 5 \ N
3 J/ \ ! '_
o) ," Z R N ) :
5 A PN ;
g HE ' ]
2
-
a |
T 2L .
2R YUY 3
13 A
: 14
7 [
- Fs
Fig. 16 Cross Section Type AM-4.l6-75-1
L 4
&\ PARTS REFERENCED IN FIG. 16
\REF. NO. AMPS CAT.NO. FOR | NO. PER DESCRIPTION
1 ALL 269C862 G2 1 Box Barrier
2 ALL 269C846 P12 1 Box Barrier Clamp
3 ALL 236C770 G6 1 Vertical Barrier
4L ALL 236C1771 P10 3 Horizontal Barrier (Left)
4R ALL 236C771 P8 3 Horizontal Barrier (Right)
5 ALL 236C771 P6 1 Horizontal Barrier (Center
5A ALL 236C771 P17 2 Horizontal Barrier (Outer 8
7 ALL 269C830 Gl 1 Wheel Base Assembly
8 ALL 6597296 P5 2 Front Wheel & Caster
9 ALL 6597296 P6 2 Rear Wheel
10 ALL 264B173 G4 2 Secondary Coupler Plug
11 ALL 269C861 G3 1 Plunger Interlock A ssembly
12L ALL M/C 236C771 P15 1 Box Barrier Guide (Left)
L 4 12L ALL A 236C771 P17 1 Box Barrier Guide ELen)
12R ALL M/C 236C1771 P16 1 Box Barrier Guide (Right)
12R ALL A 236C771 P18 1 Box Barrier Guide (Right)
12 ALL 236C771 P14 1 Barrier
14 ALL 6176109 P21 1 Spacer
15 ALL 414A126 P1 2 Lifting Angle
18 ALL 269C828 P15 1 Handle
A Mine type






176 (8023751)

Fig.

17B (8023750 & 962C732)

Fig.

26

P

|

Magne-blast Circuit Breaker Type AM 4,16-75

34

: |
27 a7

8,49
Fig. 17A  Complete Assembly Fig. 178 Component Parts
Fig. 17 ro hing Assembly (Ref. No. 25)
PARTS R D IN FIGS. 16, 17TA AND 17B
. FOR NO. PER
REF. NO AMPS ~75-1 BREAKER DESCRIPTION
25 600 M/t 0638 G0001 3 Front Bushing Complete
25 1200 M/ C0638 G 0002 3 Front Bushing Complete
25 600 A 958C0638 G0003 3 Front Bushing Complete
26 6 962C0728 G0001 3 Front Bushing
26 12 0114C5488 G0001 3 Front Bushing
26 60 0898B0292 P0001 3 Front Bushing
27 L 0958C0649 G0002 3 Movable Arcing Contact
28 AL 0958C0638 G0010 3 Movable Contact Arm Assembly
29 AL 006243035 P0001 6 Cup Bearing
30 006172976 P0001 6 Hinge Spring
31 i ALL 0269C0828 P0008 3 Hinge Bolt
32 i LL 0269C0864 G0008 3 Support Assembly
‘ ALL 0269C0864 G0002 3 Piston Assembly
ALL 0281B0793 P0001 3 Booster Cylinder
ALL 0269C0827 P0016 3 Pin
i ALL 006076401 P0025 3 Pin
: ALL 006076401 P0049 3 Pin
ALL 0104A2495 P0004 6 Washer
| ALL 0421A0248 P0002 3 Piston Ring ‘
40 ! ALL 0383A0999 P0002 3 Piston Ring Expander |
41 “ ALL 0456A0874 P0001 3 Piston Ring Equalizer i
&2 i ALL 0236C0770 P0O017 3 Rod !
i ALL 0236C0770 P0018 3 Nut
44 ! ALL 0236C0770 P0020 3 Eye Bolt
45 i ALL 0236C0770 G0005 3 Operating Rod and Eye Bolt \
47 | ALL 0958C0649 P0002 3 Contact
48 | ALL 0958C0649 G0003 3 Blade Assembly (Right) :
49 ] ALL 0958C0649 G0004 3 Blade Assembly (Left) i

A Mine type

*

Includes Reference Nos. 27 & 47
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59 58 60 56 54 53

Fig. 184 Complete Assembly Fig. 188 Component Parts
< , © 18  Rear Assembly (Ref. No. 50)

L 4
\ PARTS REFERENCED IN FIG. 18
CAT. NO. FOR . NO. PER AR x;
M AM-4,16-75-1 BREAKER DESCRIPTION ‘
0958C0638 G0012 3 Rear Bushing Assemblv Complete |
1200 0958C0638 G0013 3 Rear Bushing Assembly Complete
600 A 0958C0638 G0014 3 Rear Bushing Assembly Complete
600 0962C0728 G0002 3 Rear Bushing
1200 0114C5488 G0002 3 Rear Bushing
600 & 0898B0292 .P0002 3 Rear Bushing
ALL 0269C0864 P0015 12 Primary Contact
ALL 006301381 P0001 12 Spring for Primary Contact :
ALL 006242891 P0001 15 Spring Guide !
ALL 0269C0828 P0007 | 6 Washer :
ALL 0269C0828 G0002 3 Buffer ‘
ALL 006301242 G00O1 3 Arcing Contact !
ALL 0369A0460 3 Spring, Outside
ALL 006301364 P0001 3 Spring, Inside |
ALL 0269C0828 P0001 3 Guide Pin i
ALL 0269C0828 G0001 3 Contact Support |
ALL 006370615 P0001 3 Spring for Arcing Zontact 1
ALL 0269C0828 P0014 | 3 Spring Guide for Arcing Contact ;
; ALL 0269C0828 P0006 ! 3 Cotter Pin |
i :

& Mine Type

20

Figs.I8A & 18B (8023749)






Fig. 19A (8028844)

198 (8028847)

Fig.

19C  (8028846)

Fig.

Complete Assembly 0\0

Magne-blast Circuit Breaker Type

AM 4.16-75 GEI- 0

Cut-away View

Fig. 9B Component Parts Fig. 19C
\& Fig. |19 Arc Chute (Ref. No. 75)
O PARTS REFERENCED IN FIG. 19
CAT. NO. FOR NO. PER .
EFQQ AM-4.16-75-1 BREAKER DESCRIPTION
0634D0366 G0001 3 Arc Chute Assembly Complete
6 0958C0637 P0014 3 Insulation Block
7 0269C0854 G0001 3 Coil
0958C0637 G0001 3 Coil Support

9 0958C0637 G0004 3 Pole Piece

80 0958C0637 G0005 3 Pole Piece

81 0958C0637 G0002 3 Arc Runner

82 0958C0637 G0003 3 Arc Runner

83 * 0958C0636 P0001 3 Arc Chute Side

83 * 0958C0636 P0002 3 Arc Chute Side

85 0958C0637 P0012 3 Spacer

86 0958C0637 P0013 3 Spacer

87 0958C0637 P0009 6 Shield

88 0958C0637 P0010 3 Core

89 0958C0637 P00O11 3 Insulating Tube

* Shipped in Pairs Only.
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s Fig. 20A Cross Section
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Fig. 20 MS-9 Mechanism for AM 4.16-75-1 (Con't.)

Fig. 20A (962¢729)






Fig. 208 (962C732)

Fig. 20C (6438u56)

42 72 143 140
169
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Magne-blast Circuit Breaker Type AM 4.18‘-75 GEI-17
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Fig. 20B Positive Interlock Linkage

Ll 1582 151 150 149 148
Fi 0C ip Mechanism (Ref. No. 153)
L 4
\ MS-9  Mechanism for AN 4.16-75-1
&EFERENCED IN FIGS. 20A, 20B AND 20C
CAT. NO. FOR NO. PER
REF. NO. A AM-4.16-75-1 MECHANISM DESCRIPTION

100 L 269C858 G-4 1 Latch
101 6077971 P-7 1 Pin
102 L 414A112 P-34 1 Needle Bearing
103 6076404 P-59 2 Pin

ALL 6509718 1 Spring
1 LL 456A387 P-1 1 Spring

ALL 6370095 P-2 1 Pin
1 ALL 269C857 G-6 1 Link Assembly

ALL 6370095 P-3 1 Pin

ALL 6370095 P-4 1 Pin
110 ALL 269C858 G-1 1 Link
111 ALL 6370646 1 Spring
112 ALL 269C859 P-1 1 Pot
113 ALL 6440893 P-1 1 Shim
114 ALL 269C859 P-9 1 Armature
115 ALL 269C861 P-10 1 Spring
116 ALL 456A866 P-1 1 Cut-off Switch
117 ALL 6076404 P-105 3 Pin
118 ALL 269C858 P-14 1 Pin
119 ALL 269C858 P-13 2 Link
120 ALL 6370289 P-1 2 Crank

23






GEI-77070 Magne-blast Circuit Breaker Type AM 4.16-75

PARTS REFERENCED IN FIGS. 20A, 20B AND 20C (Con't.)

CAT. NO. FOR NO. PER
REF. NO. MvA AM-4,16-75-1 MECHANISM DESCRIPTION
L 4
121 ALL 269C858 G-3 1
122 ALL 6076404 P-159 1
123 ALL 6301361 1
124 ALL 269C860 P-4 1
125 ALL 6370647 1
126 ALL 6192382 P-6 1
27 ALL 3477645 G-3 H
128 L 6441826 1
129 ALL 269C861 P-11 1
130 ALL 414A109 P-6 2
131 ALL 269C861 P-7 1
132 ALL 6245880 1
133 ALL 6210959 P-2 1
134 ALL 6370095 P-1 1
135 ALL 269C859 P-10 1
138 75 958C645 P-5 1
139 75 958C645 G-2 1
140 75 958C645 P-4 1
141 75 958C645 P-9 Crank
142 75 258C695 P-5 Shaft
143 75 456A866 P-1 Interlock Switch
145 ALL 258C694 P-1 Shaft
146 ALL 6306734 G-2 Closing Coil (125v d-c)
146 ALL 6306734 G-3 1 Closing Coil ?250v d-c)
146 ALL 6306734 G-2 Closing Coil (230v a-c)
147 ALL 6174599 G-4 1 Potential Trip Coil 2125v d-c)
147 ALL 6174599 G-1 1 Potential Trip Coil (250v d-c)
147 ALL 6275084 G- 1 Potential Trip Coil (230v-a-c)
147 ALL 6174599 1 Potential Trip Coil ( 24v d-¢)
147 6174599 1 Potential Trip Coil ( 48v d-c)
147 1 Capacitor Trip Coil
148 1 Trip Arm Bracket Asm.
149 1 Crank
150 1 Arm
151 1 Crank Shaft
152 1 Trip Latch
153 1 Trip Mechanism, Complete
154 3 1 Latch Checking Switch and Support
156 1 Terminal Block (6 Point)
157 2 Spacer for Terminal Block
159 2 1 Plunger
160 3 1 Rod
161 4 1 Bracket
162 1 Manual Trip Assembly
163 4 1 Flex Nut
164 4 1 Support
165 2 1 Bracket Assembly
166 1 Plate
167 8 4 Stud
169 -3 1 Support
170 -21 2 Pin
171 -19 2 Pin
172 5 958C645 P-20 1 Pin
174 75 456A343 P-1 1 Spring
5 ALL 6176109 P-T1 2 Spacer
ALL 6242834 P-1 2 Spacer
17 ALL 6247762 P-1 2 Pin
8 ALL 269C857 P-32 4 Pin
79 ALL 6370567 P-51 2 Bushing
18 ALL 269C860 P-2 1 Base Plate
ALL 269C860 G-2 1 Indicator
ALL 269C860 P-6 1 Crank and Pin
183 ALL 269C860 P-9 1 Clevis
184 ALL 269C860 P-1 1 Rod
& 18 ALL 269C860 P-11 1 Pin
186 ALL 6420279 P-1 1 Support
187 ALL 6076401 P-125 1 Pin
188 ALL 414A146 P-1 1 Flex Nut
189 ALL 269C860 P-20 1 Connection Link







Fig. 21A (8023959)

Fig. 21B (8023958)
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Magne-blast Circuit Breaker Type AM 4.16-75 GEI-77
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Fig. 21A  Front View Fig. 21B Rear View
Fig. 21  Curren C (Ref. No. 200)
PARTS REF N IN FIGS. 21A AND 21B
CAT. NO. FOR O. PER N
REF. NO. AM-4.16-75-1 EAKER DESCRIPTION
200A 6193957 G- _.Current Trip Mechanism
200B 6174599 G Coil (3 Amp. a-c)

Sol. Frames and Armature Assemblies
Solenoid Frame
Bearing

Spring Guide

Shaft

Spring

Pin

Spacer

Cam Latch

Latch Bracket Assembly
Frame

Pin

Calibrating Tube

Guide Pin

Spring

Pin

Armature

Guide

Latch

Shaft

Spring

Guide

Spring

Adjusting Rod Assembly
Clevis

Calibrating Strip

Cover

Pin

Pin

* Not Shown
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206 200 {
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207 209 220 223'224 2i2
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263 ____~./

oa

252

Fig. 22

a —

UNDERVOLTAGE
REF.NO.} “nhEyvICE TYPE

NO. PER
MECHANISM

DESCRIPTION

250 PG-6
INSTANTANE
250 PG-17

TIME DE

A
273* ALL
274* ALL

6275017 G
G
P
P
2437146 P
p
P
P
G

6243282 P
6440967 P
6076401 P
6076401 P
6440971 P
6440966 P
6243283 P
6243281 P
6076401

-12

1
1
1
1
1
1
1
1
3

-1
-1
-101
-101
-1
-1
-1

i
i

1

—

bt DD b DN DN bt bt b DN bt bt bt DN 4 DO DD et

Undervoltage Device, Complete
Undervoltage Device, Complete

Undervoltage Device, Coil (230v a-c)
Cut-out Switch
Operating Lever
Spring

Roller

Pin

Guide Strip

Spring

Crank and Shaft
Eye Bolt

Coupling

Pin

Pin

Trip Nut

Trip Rod

Link

Link

Pin

Escapement Device
Solenoid Frame
Spring

Core

Adjusting Plate
Cover

Thumb Nut for Cover

* Not Shown

Fig. 22 (8006345)








