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MAGNE-BLAST AIR CIRCUIT BREAKER

TYPE AM-5-50-4
TYPE AM-5-50-5
WITH MS-9 MECHANISM
INTRODUCTION

The Magne-Blast Air Circuit Breaker shown
on the cover is a triple pole single throw breaker
with integral operating mechanism and is arranged
for application in Vertical Lift Metal-Clad Switch-
”".

The Am-5-50-4 Breaker is available in 1200
ampere current rati.n% only, the AM~5-50-5 break-
er is available in 600 ampere current rating only.
These breakers are designed for application at a
maximum circuit voltage of 5000 volts, Within the
published interrupting current range, these break-

ers have an interrupting capacity of 50,000 KVA on
a duty cycle basis consisting of two closing-opening
operations with a time interval of 15 seconds be-
tween them. :

The Breaker-Mechanism combinations is de-
signed only for electrical closing and the Mainten-
ance Closing Lever is supplied only for use in mak-
ing adjustments. NEVER ATTEMPT MANUAL
CLOSING WITH THE BREAKER IN SERVICE, for
under such conaitions, sufficient closing force and
speed cannot be applied.

RECEIVING, UNPACKING AND STORAGE

RECZIVING

EachClrcuit Breaker is carefully inspected and
then is packed by workmen experienced in the proper
handling of electrical switchgear. .

Immediately on receipt of a Circuit Breaker, an
examination should be made for any damage sus-
tained during shipment, If injury or rough handling
is evident, a damage claim should be filed at once
with the 'i‘rmpormion Company, and the nearest
General Electric Company's Sales Office shouid be
notified promptly,

UNPACKING

The breaker should be removedfrom the crat-
ing with sufficient care so that no damage will re-
suit from rough handling. It frequently happens that
'loose parts'' associated with the apparatus are in-

cluded in the crate. Care should be taken to make
certain that these parts are not overlooked.

After the Breaker has been removed from the
crating, the brace and steel hooks, holding the Box
B:rriér in position, should be removed and discard-
ed,

STCRAGE

It is advisable that the Breaker be set up im-~
mediately, but if it must be stored, it should be kept
in a clean dry place, free from corrosive gases or
fumes. During construction work, particular care
should be taken to protect this apparatus from
moisture and cement dust as this combination has
very corrosive effects on many parts. All machined
parts except those on the contacts should be coated
with heavy oil or grease to prevent rusting,

DESCRIPTION

The Magne-Blast Air Circuit Breakers, listed
on the cover with MS-9 Mechanism may be seen in
a cut-away view on Fig. 5.

It is composed of a solenoid operated mechan-
ismboitedtoa fabricated frame; sixherkolite bush-
ings with ball ends for good contact and easy install-

- ation in Vertical Lift Metal-Clad Switchgear; three

operating rods of insulating material; three movable

contact arms with primary and arcing contacts
three stationary contact blocks and rear arc runner
assemblies, containing the blow-out coils which are
mounted on the back bushings; three front arc run-
ners mounted on the arc chutes; three molded plas-
tic "boosters” which supply air for aiding in the in-
terruption of low currents; and three arc chutes of
arc-resisting and insulating compound which segre-
gate the three interrupting units.

INSTALLATION

Outline, wiring and all other drawings relating
to dimensions electrical connections and control
should be on hand sothat points in question are read-
ily settled as they arise. Before any installation
work is done, consult these drawings and the In~
struction Book for the "Metal-Clad Switchgear''.

The complete Breaker Mechanism unit has al-
ready been assembled, adjusted, inspected, and test-
ed at the.factory inaccordance with the detailed ad-
justments listed under the section OPERATION. It

is possible, however, that unusually rough handling
or transportation may have caused some loosening
or disturbance of the apparatus to warrant a re-
checking and in some cases, readjustment.

Before proceeding, the following precautions
should be noted:
PRECAUTIONS

Make certain .aat all Control Circuits have been
de -energized.
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Make certainthat the Primary Breaker Circuits
are open and effectively grounded.

Never workoneither the breaker or mechanism
while in the closed position unless the Prop and Trip
Latch have been wired or blocked to prevent ac-
cidental tripping.

INSPECTION

1. Check all nuts, bolts, screws, and cotter
pins to make certain that they are proper-
ly tightened.

2. Inspect all wiring and make certain that no
damage was done during installation, Check
all terminals, screws, and ccnnections and
test the circuits for possible short circuits
or grounds.

3. Engage the pin through the end of the main-
tenance closing lever inthe notched bracket
under the mechanism (see Fig. 5) and push
down on the end of the lever closing the

breaker. With a screw driver (CAUTION:

ep the fin e -
cidental tripping or fast movement couid
cause severe %i’ﬁ) rotate the prop from.
under the closing roller pin with the main-
tenance operatinghandle pushed all the way
down and then raise the handle to open the
breaker. Operate inthis cycle of slow close

and slowopenoperation several times mak-
ing certain that all parts are working freely.

4, Check the operating voltage for both the
closing coil and trip coil to determine, if
with line drop it is within the limits speci-
fied on the nameplate, Inthe case of a rec-
tifier operated mechanism, the D.C, voltage
across the coil terminals with full closing
coil current flowing should be 100 volts, Ad-
justment is possible by means of the tapre-
sistor in the rectifier A.C, line. For detailed
description of this adjustment refer to In-
struction Book on Copper Oxide Rectifiers
for Circuit Breaker Closing Service.

OPERATION

After the breaker has been closed and opened
slowly with the maintenance closing lever and the
voitage supply for boththe closing and the trip coils
checked as described under Installation, check the
following items:

1. The wipe of the primary contact.
2. The gap betweenthe primary contact fingers

and the movable primary contact block with
the arcing contacts just touching.

3. The gap between the primary contacts with
the breaker in the open position,

4. The latch wipe.
5. The prop clearance.
6. The latch clearance.

7. The plunger clearance.

All these dimensions are given under Adjust-
ments.

The MS-9 solenoid mechanism is trip free and
will operate satisfactorily over the standard ranges
for closing and tripping v s as discussed below,

For electrical operation, control power may be
from either an Alternating or Direct Current source.
In the case of Alternating Current, it is necessary
fo use a Copper~Oxide Rectifier tosupply the Direct
Current required by the closing coil.

Operatinéranges are given on the mechanism
nameplate, dinarily, standard ranges apply and
are as follows. -

STANDARD CLOSING AND TRIPPING VOLTAGE RANGE

i G i
ﬁc. 90-1 . DC. ﬁrﬂbg%:'bc.
250 V. DC. 180-260 V. DC. 140-280 V. DC.
220 V. AC, 180-240 V., AC. 180-240 V. AC,
PRINCIPLES OF OPERATION while passing through the muffler at the end of the

The Magne -Blast Circuit Breaker utilizes mag-
netic forces produced by the load current through
the blow-out coils to interrupt the arc. These mag-
netic forces together with an air stream from the
"boosters''drivesthe arcfromthe contacts out along
the divergingarc runnersinto the "interleaving' arc
chutes. The tapered fins that project alternately
from the two opposite inner surfaces of the chute
deflect the arc into a gradually deepening serpen-
tine path., This lengthening and consequent cooling
action rapidly increases the resistance of the arc

“t0 cause iuterruption. Hotexhaust gasesare cooled

archchute. Easuytrtlemovable box mr}::es encase
each phase separately, segregating r

units and providing insulation between pmm
from each phase to the grounded frame.

For the following closing, trippingandtrip-free
operations Fig. 5 may be consulted.

When the solenoid coil is energized, the arma-
ture is driven upwards andthe plunger rod threaded
into the armature raises the roller c-~ried by the
set of links fastened to the operating .rank. This
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action rotates the crank and closes the breaker con-
tacts. After the armature and linkage have reached
the end of their travel, the prop rotates into position
under each end of the pin through the roller and the
mechanism is held in the closed position. The sole-
noid coil is de-energized by a relay which is actu-
ated by the cut-off switchatthe end of the armature
stroke, and the armature is returned by gravity to
its original position,

When the trip coil is energized, the plunger
forces the latch off the roller causing the linkage to
collapse which allows the opening spring to rotate
the main crank and open the contacts. During the
opening stroke, auxiliary switch contacts open to in-
terrupt the trip coil circuit. After the breaker is

open, the mechanism linkage returns to its normal
position, and a spring resets the trip latch.

In casge the trip coll isenergized while the
breaker is closing, the trip plunger forces the latch
off the trip roller allowing the mechanism linkage
tocollapse andthe breaker toreopen. The armature
completes its closing stroke, how.ver, and the coil
is de-energized as in a normal closing operation.

When the breaker is tripped under load or short
circuit conditions, the opening springs act to swing
the contact arms downward, parting first the prim-

contacts, and then the arcing contacts. The arc
is then transferred to the arc runners and, as des-
cribeg. before, into the arc chutes where it is inter-
rupte

ADJUSTMENTS

Adfjustments described herein should be re-
ferred to not only during placement of breakers in
service but also during periodic inspection of the
breakers, and should be followed whenever it be-
comes necessary to repair or replace parts that
have become worn or defective in service.

Instructions for the replacement of parts will
be found under the later heading of Maintenance.

PRIMARY CONTACTS (Figs. 1 and 5)

With the breaker in the closed position, the top
face of the primary contact fingers should be hori-
zontal., This can be adjusted by means of the oper~

ating rod adjusting screw., To adjust, remove the
pin fastening the adjusting screw to the mechanism

CAP SCREW
ALLEN WRENCH

ARCING CONTACT, A -x
SPRINGS

PIVOT SPRING
LOCK NUT: , ;

i

STOP BOLT: I
SPRING CUP—
ARCING FINGER

S

ARCING FING
PIVOT

crank and push the contact blade far enough closed
so the adjusting screw can be turned, To increase
the primary contact travel, turnthe adjusting screw
in the directionto lengthen the rod, and to decrease
the pr contact travel, turn the screwtoshort-
en the rod (3 turn gives approximately 1/32"change
in contact travel). Reconnect the operating rod to
the crank, and close the breaker manually to check
the adjustment,

After the above adjustment has been made, the
travel of the contact surface of the primary confact
finger should be measured on a manual closing oper-
ation. This travel or wipe should be 1/8"' or over,
If enough material has beenremoved from the prim-

contacts, to reduce this travel below 3/32", the
m contacts should be replaced.

LOCKING WIRE
P/
PRIMARY CONTACT
FINGER
EAS
732 T09/32
£y

FIG. |
CONTACT ASSEMBLY
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ARCING CONTACTS (Fig. 1)

Close the breaker untilthe arcing contacts just
touch. The g‘ap at the primary contacts should be
7/32" to 9/32". To adjust, the following procedure
should be followed: -

(a) Remove the arc chute.

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

(c) With Allen wrench, turn the stop bolt until
the arcing contacts just touch when the gap
at the primary contacts is 7/32" to 9/32".

(d) Lock the stop bolt in position withthe lock-
nut, and close the breaker manually to check
the adjustment.

(e) Replace the arc chute.
CONTACT GAP (Figs. 1 and 5)

With the breaker tripped from the closed posi-
tion, the minimum distance from the primary con-
tact fingers to the edge of the contact blade should
be 4" to 4-3/8". Atthe same time, the clearance be~
tween the underside of the contact blade and the top
of the booster cylinder should be at least 3/8"tc
3/4". To adjust for these conditions, remove the
cotter pin from the mechanism stop nut andturn the
stop nut to increase or decrease the contact gap, If

" the old cotter pin hole cannot be used for the cotter

pin to positively lockthe stopnut, a new hole should
be drilled. After the cotter pin has been replaced,
the breaker should be closed and tripped and the ad-
justment checked. Note: A change in this adjust-

" ment may require a change in the adjustment of the

plunger rod in the mechanism as described later.

.

CLOSING ROLLER

——TRIP LATCH

——TRIP ROLLER °

Fl6. 2
MECHAN!SM LINKAGE CLOSED POSITION

Latch Wi

Fig. 2

The wipe of the latch on the trip roller should
be from 1/8"to 1/4". This can be determined easily
by putting a film of grease on the latch, closing the
breaker part way, and'tripping. To adjust, add or
remove washers under the head of the stop bolt lo-
cated near the top of the latch on the trip coil frame,

Prop Clearance (Fig. 3)

With the breaker closed as far as possible with
the manual handle, the clearance of the pin throu
the closing roller over the prop should be 1/32" to
3/32". This can be adjusted by dropping the closing
coil and screwing the plunger rod into or out of the
armature. Note: Two set screws are used to lock
the plunger.rod in position in the armature. I the
rod adjustment is changed the rod must be spotted
in the correct position and the set screws replaced.

OPENING SPRING

—TRIP LATCH

—TRIP ROLLER

FiG. 3
MECHANISM LINKAGE OPEN POSITION

Latch Clearance (Fig, 3

The clearance between the trip latch and roller
with the breaker open should be approximately 1/32".
This can be adjusted by means of the stop boilt in the
front of the mechanismframe near the bottom. The
lock nut should be fastened securely if any adjust-
ment has been made.

Plu‘nggi‘ Clearance

With the breaker in the open position, there
should be at least 1/16" clearance betweenthe plung=
er and closing roller. To increase this clearance,
the brackets to catch the armature in the open po-
sition should be lowered by placing a shim between
them and the coil bottom plate.

After the foregoing items have been checked and
any adjustments that may have been required are
completed, the breaker may be placed in service.

MAINTENANCE

Dependable service and safety of power distri-
bution ea:upment is based onthe unfailing perform-
ance of the circuit breaker.

To maintain such service, it is recommended
that a definite schedule be set up and adhered to for
the purpose of properly lubricating the wearing




Type AM Magne-Blast Air Circuit Breaker GEI-23903B

parts. Adependable and observing attendant can be
expected to forestall mishaps by reporting loosened
nuts, scored surfaces, and other evidences of possi-
ble trouble.

In addition, but at less frequent intervals peri-
odic inspection should be made at which time the ap-
paratus should be given such servicing as may be
found desirable or necessary. In case of highly
repetitive operation it is recomm~nded that the first
Periodic Inspection be made after not more than 500
operations to determine whether there has been any
loosening up of parts. The interval between later
Periodic Inspections should depend on operating con-
ditions and should be determined by experience.

PERIODIC INSPECTION

At this time a thorough inspection should be
made of all parts of the breaker and mechanism,

Contacts

After removingthe boxbarrier, the contacts on
the two outside phases canreadily be inspected. The
contacts on the center phase can be seen with the
aid of a mirror and flashlight. If the contacts are
in good condition, there is no need of removing the
arc chute. If, however, the surface of the contacts
needs smoothing up with a fine file or sand paper,
the arc chutes can be removed as described under
the heading REPLACEMENT OF PARTS.

Arc Chute

If the arc chutes are removed for contact main-
tenance, and are for any reason disassembled for in-
spection, the following points should be noted:

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 tobe expected inceramic ma-
terials of this type when subjected to the se-
vere heat of an arc. These cracksdonot in-
terfere with the operation of the device in
any way and should be disregarded. If the
chute has had any mechanical injury due to
dropping or accidental striking which has
resulted in actual breaking off of fins, re-
placement of the 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 damp-
ness is apparent, heaters should be installed to in-
sure dryness.

Bushings

The surface of the bushings should be s.aooth
and unscratched. If the insulation surface should
become damaged, it should be well cleaned and then
re-touched with either 1170 clear varnish or 1202
(CI;ah;) %r 1210 (brown) glyptal. Allow to dry smooth
and hard.

Mechanism

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 sur-
faces of the rollers should be inspectedfor chipping
or other evidences of damage. Lubrication should
be done inaccordance withthe instructions under the
heading LUBRICATION,

LUBRICATION

During assembly at the Factory, all wearing
parts and bearing surfaces on both the breaker and
mechanism have beencoated with a film of medium
soft lubricating and rust resisting greases. All
main bearing surfaces suchasthe prop face are lu-
bricated with G.E. Lubricant D50H1C (Lubriplate
#110); Roller bearings with G.E. Ball Bearing Lu-
briplate DS0H1E; Pivots of the contact arms with
G.E. Lubricant #5485 (Socony-Vacuum #323),

In case of an overhaul or repair where the
breaker and mechanism parts have been disassem-
bled, it is recommended that these greases (or sim-
ilarc)l which are available in 1 lb. or 5 lbs. can be
used,

REPLACEMENT OF PARTS

Before maintenance or replacement of contacts,
the arc chutes must be removed.

Arc Chute Removal (Fig, 5§

To remove the arc chutes, first loosen the two
arc chute supporting bolts (one on each side of the
chute) and remove the arc runner connection bolt.
The arc chute is then free to be pulled away from
the mechanism. ‘

Primary Contacts (Fig. 5)

The primary contacts are designedtocarry the
normal load current with a minimum amount of heat-
ing and are provided with an inlaid block of silver
tominimize the effects of wear. The stationary
primary contacts consist of 4 fingers for the 1200
ampere breaker and are mounted along with the as-
sociated springs on the suppori casting carried by
the rear bushing. The fingers may be replaced aft-
er removingthe locking wire through the pivot end.

The movable primary contact 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 re-
placement of the contact blade: -

(a) Remove the bolt fasteningthe arc chute sup-
porting bracket tothe lower end of the front
bushing, and remove the bracket.

(b) Disconnect the puffer tube and operating rod
form the contact blade,

(c) At the blade hinge, remove the bolt, springs
spacers (only on 600 amp, breaker) and
thimbles, see Fig. 4.

(d) Slipthe contact blade off the end of the bush-
ing and withdraw.
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FiG. 4
CONTACT BLADE HINGE

Reassemble the replacement parts making cer-
tain 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 80 pound-inches.

Arcing Contacts

The movable arcing contact is bolted on the
front of the contact block on the primary contact
blade and is more convenient to replace with the
contact blade removed.

The stationary arcing contact (see Fig. 1) is
carried by the bracket fastened to the lower side of
the rear bushing. To remove, take out the two Al-
len head cap screws from the top, To replace, the
following steps should be followed:

(a) Remove lock nut and stop bolt.
(b) Place arcing finger on pivot pin,

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

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

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

(f) Place the assembly on the underside of the
bushing, andengage the cap screws one turn
in the spring guide block.

(g) Insert the arcing contact springs and guide,

(h) Tighten the capscrews, and reassemble the
stop bolt and lock nut.

The contacts should be adjusted as described
previously under the section ADJUSTMENTS,

RENEWAL PARTS

It is recommended that sufficient Renewal
Parts be carried in stock to enable the prompt re-
placement of any worn, broken or damaged parts.
A stock of such parts minimizes service inter—
ruptions caused by breakdowns, and saves time and
expense, When continuous operation is a primary
consideration, more renewal parts should be car-
ried, the amount depending upon the severity of the

service and the time required to secure replace-
ments,

‘'

A complete list of renewal parts is contained in
Renewal Parts Bulletin GEF -3391. Those parts sub-
ject to wear in ordinary operation and todamage or
breakage due toabnormal conditions are marked as
recommended renewal parts.

When ordering renewal parts, address the near-
est General Electric Sales Office, specify the quanti-
gerequlred and give the catalog number from the

newal Parts Bulletin,

0% Buiaaa— s
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