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’ AR CIRCUIT BREAKERS

TYPES Al-2-50, ALF-2, AL-2-50Yl, AL-2-50Y2 AND AL-2-50Y3, UP TO 1600 AMPERES

(FORMERLY TYPES AL-2,

These instructions do not purport o cover

all details or variations in equipment nor 10 |

provide for every possible contingency to be~
met in connection with installation, operation
or mainienance. Should further information
be desired or should particular problems arise
which are not covered sufficiently for the pur-
chaser's purposes, the matter should be re-
ferred to the General Electric Company.

H

GENERAL INFORMATION

‘' Beforeunpacking, installing or attempt-
ing to operate these air circuit breakers,
read this instruction book thoroughly and
carefully.

APPLICATION

The Type AL-2-50 circuit breakers cover-
ed by this instruction book are generally
used for the protection end control of elec-
trical apparatus, main feeders, branch cir-
cuits, including equipment in puildings, in-
dustries, pover stations and merchant marine
application within the ratings‘designated be-
jow. Type ALF-2 circuit breakers are used
for generator rield control. The Types Al-2-
50Y1l, AL-2-50Y2 and AL-2-50Y3 circuit break-
ers are for use with resistance welding ma-=
chines.

These circuit breakers may be equipped
with a wide choice of operating and trip de-
vices and accessories for overcurrent protec-
tion and other functions.

RATINGS

Current Ratings:
Up to and including 1600 amperes
Voltage Ratings:
Up to and including 600 volts a-cC
Up to and including 250 volts d-c
From 251 to 750 volts d-c
Interrupting Capacity:
50,000 amperes

OPERATING CHARACTBRISTICS AND CONSTRUCTION

The circuit breakers can be furnished
either dead front for gwitchboard mounting or
enclosed in steel cases with or without a
pall-box. They may be furnished single,
double, triple or four poles and closed by a
toggle mechanism operuted manually, or elec-
trically by motor, or by a maintenance closing
handle against heavy springs back of the mov-
able confacls and springs between the frame
and operating mechanism. These springs supply
the power to open the breaker when a latch 1is

ALF-2, AL-2-Yl AND AL-2-Y2, UP TO 1600 AMPERES)

released ef ther manually by pushing the manual
trip button to the rear or by any trip device
provided. The circuit breakep is trip free
from the closing mechanism, as described under
“Operating Mechanism".

The path of the current through the cir-
cuit breaker is through the upper studs and
contact blocks, the stationary and movable
contacts, the series colls and the lower
studs. Themain contacts close after the arc-
ing contacts, and open before the arcing con-
tacts separate to prevent burning of the main
gilver contacts.  Arc quenchers and box type
barriers ure provided to extinguish the arcs
after the arcing contacts open in circuits up
to 600 volts a-c and 250 volts d-c¢, and blow-
out coils and arc chutes are provided in oir-
cuits between 251 and 750 volts d-c as de-
scribed under "Contact Assembly", "Arc Quench-
grs and Barriers" and "Arc Chutes and Blowout

oils®.

SHIPPING - UNPACKING - STORAGE
TRANSPORTATION DAMAGE
Immedjiately upon receipt of the breakers,
an examination should be made for any damage

or loss sustained during transportation. If
injury or rough handling is evident a damage

. ¢laim should be filed at once with the trans-

portation company and the nearest General
Electric Sales Office should be promptly noti-
fied.

UNPACKING

The breakers should be unpacked as soon
as possibleafter being receivedas difficulty
may be experienced in making claim for damage,
not evident upon receipt, if delayed.
should be used in unpacking in order to avoid
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 be ac-
cumulated on the breaker parts.

STORAGE

If the breakers are not to be mounted
in their permanent Jocation at once, the
should be stored in a clean, dry place an
preferably placed in a vertical position.
They should be supported to prevent bending
of studs or damage to the breaker parts. It
is best not to cover the breakers with any
packing or other material that is apt to ub-
which may cause corrosion of
breaker parts. A covering of paper will pre-
vent dust froa settling on the breaker parts.

INSTALLATION

Before installing tbe circuit breaker it
is important that it should be in the open
position.

m e L ST
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*C" REMOVE SCAREWS AND ~
REMOVE ARG QUENCHER

& o

°a° REMOVE SCREWS

om— ‘i i
]

1
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, - L ___". :
} | “a" REMOVE SCREWS AMD :
. . ! RELEASE FLEXBLE CONNECTIONS- "
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4 REMOVE SCREWS avo?. oY P . B
REMOVE UPPER STUDS ANO I - il -
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*K* REMOVE SCREWS AND e=="]

REMOVE BAFFLES

R o 4

*W REMOVE NUTS i+

g
iR

v aemove screws————<(

—
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*1° REMOVE SEPARATELY AS A UNIT, THE LOWER ASSEMBLY OF EACH POLE UNIT
INCLUDING LOWER STUD,OPERATING MECHANISM, MOVABLE CONTACT ASSEMBLY
ANO SERIES TRIP DEVICE, NOTE- IN FOUR POLE UNITS THE TWO RIGHT HAND
ASSEMBLIES WILL BE REMOVED AS A UNIT, BEING PARTICULARLY CAREFUL NOT
TO BREAK OR STRAIN THE TRIP SHAFT THROUGH THEM.

NOTE FOR AL-2-SO BREAKERS UP TO 600 A
PROCEED AS ABOVE EXCEPT: —

“* AEMOVE SCREWS AND BRACKETS THAT SUPPORT LOWER STUDS, AND SCREWS
FROM THE REAR THAT HOLD THE MAGNETS OF SERIES TRIP DEVICES
% REMOVE SCREWS AND BRACKETS THAT HOLD UPPER STUOS

INSTALLATION ON PERMANENT BASE

T INSERT ANCHORS IN HOLES IN BASE FOR SCREWS MOUNTING ARC QUENCHERS

AND BARRIERS.
2 REASSEMBLE THE BREAXER

PARTS IN THE REVERSE ORDER IN WHICH THEY

WERE REMOVED, EXCEPT THAT NUTS AND SCREWS AT*G°AND W SHOULD NOTY BE
TIGHTENED UNTIL THE CROSS BARMHAS BEEN FIRMLY ATTACHED.

3. CHECK LINE CONTACT OF MAN SILVER CONTACTS AS DESCRIBED UNDER

SINSTALLATION?

FIG. &
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*0" REMOVE SCREWS AND
REMOVE CROSS BAR
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{
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"
o
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s
%
f= *E*REMOVE SCREWS AND
1\ €ND PLATES

FRAME OF END POLE UNITS

*E*DISENGAGE TRIP SHAFTS FROM TRIP LATCH
STRAP OF OPERATING POLE UNIT.
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TRANSFERRING FROM TEMPORARY MOUNTING A
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Most circuit breakers are shipped on
permanent bases or panel sections with en-
closures and mounting consistsof simply bolt-
ing the mounting bases to the supporting
framework or installing them in the permanent

« Structure as described below. Upon request
-circuit breakers muy be shipped on temporary
“bases and installation includes transferring
them from the temporary to the permanent base
as described under "Transferring from Tem-
porary Mounting". .

Te

i " LOCATION

The Type AL-2-50 air circuit breakers
‘should be installed in a clean dry place where
theywill bereadily accessible for convenient
.operation, inspection and maintenance. No ad-
ditional clearance need be provided for dissi-

"pationof arcing gases for voltages up to 600
volts a-c and 250 volts d-c as barriers are
provided which enclose. the arc quenchers.
However, in circuit breakers for 251 to 750
volts d-c¢, wherearc chutes and blowout coils
_are provided, additional clearances will be
"= prequired as will be shown in outline drawings
supplied with these circuit breakers.

_~ DEAD FRONT BREAKERS Figs. 1 and 2

These have burriers which enclose the
arc quenchers and are suitable for mounting
behind a front enclosure to protect the oper-
..) ator from coming in contact with live parts.

They are designed for mounting in switchboards

with other circuit breakersand control equip-

ment. Provision is made in the front ernclo-
- sure for operating control and visual posi-
tion dndicator. Installation consists of
mounting them in the enclosing structure,
mounting the front enclosure and connecting
{te power buses or cables and control wiring.

v/

ENCLOSED BREAKERS

. These are for separate installation and
have individual steel housings. In a manually
operated breaker a steel housing, provided
with louvers, operating controls and visible
position indicator is bolted to the front of
the mounting base”and completely encloses it.
It may or may not, be provided with a steel
. pull box which is bolted to the rear of the
mounting base to cover the studs and solder-
-less connectors. Ina motor operated breaker
a larger steel housing encloses the entire
breaker.and the mounting base of the breaker
is bolted to angle brackets within the hous-
ing. It is provided with a hinged door with
eperating controls and visual position indi-
cator. Installation of the manually operated
breaker consists of bolting the mounting base
to the mounting structure and connecting the
nower cables and control wires direct to the
solderless connectors or through cover plates
5 in the pull box, if used. Installation of
) thie motor operated breaker unit consists of
bolting it to the supporting structure through
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angle brackets attached to the rear of the
steel housing and connecting the power cables
and control wires through the cover plates
in the housing.

SILVER CONTACTS

Silver contacts, described under "Con-
tact Assembly", should be checked as follows
+ before the circuit breaker is put in opera-

tion: :

1. Wipeoff any dust which may have col-
lected on the contact surfaces with a clean
cloth.

2, Clean the contacts with a good grade
of silver polish ‘or very fine sandpaper to
remove any dark surface film so that the con-
tactsare clean and bright. If silver polish
is used, be.careful to remove all polish from
the contacts or insulated parts after clean-
ing. If sandpapef:is used, care must be ex-
ercised to maintain line contact.

3. Take contact impressions as described

under "Contact Assembly™ to determine if

proper line contaét is being obtained. If -

necessary, improve contacts as described un-
der "Maintenance®.

BREAKER CONNECTIONS

Before connecting current~carrying bus
bars or cubles or secondary control wiring,

every precaution must be taken to be sure

that the leads to be connected to the cir-
cuit breaker are de-energized.

The connections to the circuit breaker
studs should be ¢clean, flat and free from
burrs to assure full contact areu and firmly
clamped or bolted in place to prevent ex-
cessive heating. In enclosed circuit break-
ers the cables should be clean and of ample
size to assure maximum contact surface wherd
.attached to.the solderless connectors. The
connecting cables or bus bars should have
adequate current-carryingcapacity, otherwise
heat will be conducted from them to the cir-
cuit breaker which could not be expected to
carry normal current without exceeding the
specified temperature rise. Connecting ca-
bles or bus bars should be supported so that
the circuit breaker studs will not be sub-
jected to unnecessary strains.

L .

"TORQUE BRAKE

It sometimes happens, during shipment,
that oil will escape from the gear case of
the motor operating mechanism and become
spread over the brake drum (1) Fig. 18 and
brauke shoes (6) Fig. 18 of the torque brake,
Figs. 15 and 18, to destroy necessary fric-
tion. It is recommended that these surfaces
be examined and any oil should be removed
by a clean cloth moistened with a light grade
of kerosene or naptha and should be wiped
dry with a clean cloth. To get at the torque
brake, remove the motor by removing screws
that hold it to the gear housing and 1lift out
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"the impellor (3) Fig. 18 and the couplin

(5) Fig. 18which carries the brake shoes (G
Fig. 18. 1In replacing be sure that the im-
pelloris pluced so that it will bear against
the lugs of the brake shoes when the motor re-
volves clockwise (looking down).

TIME DELAY OIL POTS

0il pots used in devices to provide time
delay are shipped with oil removed and a piece
of paper is placed. between the lapped disc
surfaces. !Be sure to remove this paper, clean
the pots and disc surfaces with kerosene or
naptha and fill the pot with o0il, General
Electric specifications D6B7Al, to the de-
signated level.

TRANSFERRING FROM TEMPORARY MOUNTING

It is galwaysgﬁreferable to have an air

- eireuit breuker shipped on a permanent base

(Y.

)

or panel section. -Remounting of a breaker by
persons not entirély familiar with its de-
tailed construction may result in misalign-

Types AL-2-50 Air Circuit Breakers

ment or improper adjustment with resultant -

unsatisfactory operation. Temporary bases
will not be supplied when reverse current
trip devices are involved.

For those cases where a circuit breaker

‘2 shipped on a temporary base, first make
&re that the permanent base or panel 1is
properly drilled in accordance with an ap-
proved drilling plan furnished by the General
Electric Company for the particular breaker.
In transferring the breaker it should not
be dismantled any more than is necessary to
effect the transfer. Sub-asseablies, such as
overcurrent trip devices, operating mechanism
and other closely assembled parts, should be
transferred as a unit. This will help main-
tain adjustments and will minimize the possi-
bility of incorrect assembly. A recommended
sequence of procedure for transferring the
Type AL-2-50 circuit breakeris given in Fig.
5. It is suggested that this procedure be
followed in the order in which the operations
are alphabetically arranged. Re~install
parts and devices -in the reverse order.

In reassembling it is important that the
same alignment of parts be maintained as when
the breaker was originally installed and
tested on the temporary base at the factory.
After reassembling check for binding of trip
shaft and for excessive friction elsevwhere.

Clean the silver contacts, take contact
impressions and improve line contact as de-
scribed above under "Silver Contacts”.

OPERATION AND MAINTENANCE
“TERATION

After the breaker has been installed,
slowly operate it manually several times

GEI-12052F

(as described below) and observe whether the
contacts line up properly and make sure that
all parts move freely in a proper manner
without binding or excessive friction. See
that the breaker latches securely and trips
freely. If the breaker is equipped with an
undervoltage device it cannot be 1latched
closed until the minimum operating potential,
Qr higher, is applied to this device, or the
JPlunger is held within the ocoil.

Manually operated AL~2-50 circuit break-
ers, covered in these instructions, are closed
by first turning the operating handle in the
counter-clockwise direction from the normal
position of "handle-down" to a position of
"handle-up”®, to reset the operating mechanism,
and then turning the handle in the clockwise
direction to position of "handle-down" to
close the circuit breaker, as described under
"Manual Uperating Mechanism®. DO NOT ATTEMPT
T0 OPEN THE CIRCUIT BREAKER BY COUNTER-CLOCK-
WISE ROTATION OF THE OPERATING HANDLE. The
circuit breaker isopened manually by pushing
the manual trip bir*ton to the rear, as de-
scribed under "Manual Trip", to release the
trip latch. Thehandle remains in the "down"
position after tripping.

Electrically operated circuit breakers
may be closed manually by inserting a main-
tenance closing handle in a socket provided
for this purpose in the front of lever (28)
Fig. 15 and lowering it until the breaker
is latched closed. The breaker is tripped
by pushing the manual trip button and not
by the maintenance closing handle.

The electrically operated breaker will
automatically reset itself if the maintenance
handle has been removed, but may not reset
itself if the handle is in place. Therefore,

the handle should always be removed except

during the act of manually closing.

After carefully checking the operation
manually, as above, an electrically operated
breaker should be operated a few times by
the closing motor at rated voltage to make
sure that all control circuits are properly
connected and that the motor, closing reley
and electrical attachments are functioning
properly. It is important to bear in mind
that the motor is rated for intermittent ser-
vice. Reasonable care should be exercised
when testing to avoid overheating of the
motor by repeated operations.

MAINTENANCE

General

Before inspecting or repairing, make
sure that the breaker and accessories are

disconnected from all electric power, both
primary and control voltages.
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1. REAR ARC RUNNER 1 3. FLEXIBLE CONNECTION
2. ARC CONTACT MAGNETS 1 4. CLOSING LINK
3. STATIONARY ARCING CONTACT WITH SILVER 1 5. SPRING SUPPORT
CONTAGT INSERT 1 6. PIN IN MOVABLE ARCING CONTACT SUPPORT
4. UPPER STUD AND STUD BLOCK WITH SILVER | 7 MAIM CONTACT SUPPORT
CONTACT INSERY . 18 PIN IN MAIN CONTACT SUPPORT
® 5. SCREW | 9. MOVABLE ARCING CONTACT SUPPORT
6. SPRINGS 20. FLEXIBLE CONNECTION
7. BAFFLE 21. SCREW
8. PIN IN MAIN CONTACT SUPPORT 22 CLAMPING PLATE
9. BRIDGING BLOCK WITH SILVER CONTACT INSERTS  23. SCREW
10 DISC 27/. MOVABLE ARCING CONTACT WITH SILVER
I 1. LOWER STUD WITH SILVER CONTACT IMSERTS ALLOY INSERT
) t 2. PIN IN FRAME 25. FRCNT ARC RUNNER ‘
F1G.7 .

MAIN AND ARCING CONTACT ASSEMBLIES
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Periodic inspeotion of the circuit dbreak-
er is recommended at least once a year or more
frequently if severe load conditions, dust,
moisture or other unfavorable conditions ex-
ist. An inspection of the contacts and arc
quenchers should always be made after it is
known that the breaker has opened a severe
ghort circuit.

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

under load, also clean and lubricate where.

necessary, as described below, to keep the
contacts and moving parts in good working
condition.

If overheating, not caused by overcur-
rent, is observed, look for loose connections,
damaged contacts or flexible connections.

At all times it is important not to al-
low pencil lines, paint or other materials
of -different degrees of conductivity to short
circuit insulation stripsor barriers between
surfaces of different potential on breaker
parts or attachments. Even oil on such in-
sulation surfaces may accumulate dirt and
allow leakage of current.

Care of Silver Contacts

Periodic inspection and maintenance
should always include care of silver con-
‘acts as follows:

1. Wipe off dust and clean silver con-
tacts as described under "Installation”.

2. Take contact impression, and improve
contacts’ to obtain line contact, if neces-
sary. Remove rough and high spots with a
fine clean file or very fine sandpaper. DO
NOT use emeryor crocus cloth. Pittings need
not be removed if 75% of line contact 1is
obtained.

Lubrication

In general, the breaker mechanism re-
quires very little lubrication which should
be applied sparingly. Any excess amount of
0il on the breaker parts is apt to collect
dust and dirtand is to be avoided. A general
recommendation for lubrication of an air cir-
cuit breaker mechanism is to use ococasionally
a few drops of a good grade of light machine
oil at bearing points and wipe off the excess
with a clean cloth. Latch surfaces should be
kept smooth and clean with crocus cloth. They
should be lightly greased and the excess re-
moved with a clean cloth.

Time Delay 0il Pots

If the breaker is equipped with any type
of 0il-film time delay trip devices, make sure
that the oil pots of these devices are thor-
oughly cleaned and kept filled with fresh
oil to the proper level as marked on the pots

t regular inspection periods, at least every
1x months, or more frequently if service is
severe. A small can of o0il for use in these
pots is furnished with each bresker. Addi-

tional oil, per General Electric Company
specifications D6B7Al, can be obtained from
the factory. When cleaning these o0il pots,
use kerosene or naptha only, and wipe dry
with a clean cloth, Other cleaning fluids
mey act as a solvent of the materiui of which

. the pots are made.

DESCRIPTION OF COMPONENTS AND AT-

. TACHMENTS

Although under this heading the descrip-
tion ahd adjustable features of the AL-2-50
breaker and attachments are given,.it should
be understood that the breakers have already
been adjusted, inspected and tested at the
factory before shipment in accordance with
the information given below. However, it is
possible that unusually rough handling, trans-
portation and operating conditions after in-
stallation may have resulted in some loosen-
ing or disturbance of the equi aent to warrant
re-checkinz and re-adjustment may be nec-
essary.

CONTACT ASSEMBLY Fig. 7

The contact assembly of the Al1-2-50
breaker consists of stationary contacts, a
bridging block and arcing contacts, the mov-
ing elements of which are attached to con-
tact support pivoted to the frame and actuated
by the operating mechbanism, as shown in Fig.
6 and detailed in Fig. 7.

The main contact of these breakers con-
sists of a bridging block of copper with
"line" type silver contacts. These contacts
must be adjusted so that a line contact is
obtained for at least 75%of the length of the
contact. To check the 1ine contact, take con-
tact impressions by holding between the main
silver contacts a piece of thin carbon paper
with tissue (2nd sheet typewriter) paper on
the carbon side and closing the breaker. The
breaker should be closed slowly so that there
will be no tendency for the contact blocks to
overtravel and give a false contact impression.
The breaker should be closed only to a point
where the prop falls into place, and not as
far as the closing handle can be moved. This
18 alee to prevent overtravel of the contact
blocks.

If the 1line contact is not satisfactory,
it will be necessary to improve the contact by
uging a file or fine sandpaper {#00) to re-
move material from the high spots until a
line is obtained for the required 75% of the
length. Carp must be exercised to maintain a
radius on the movable bridge contacta so that
the line impression will not be too broad.

When the circuit breaker is closed two
silver contacts, brazed te the rear of bridg-
ing block (9), engage silver contacts brazed
to stud bluck (4) and the top of lower stud
(11) in breakersup to 800 amperes. In small-
er breakers the contact is brazed to the
upper connector to which the series coil of
overcurrent trip devices is attached. The
bridging biock is supported on pin (8) that
passes through slots in main contact supports

11
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1. SIDE
2.MOUNTING BLOCK
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4.COPPER PIN
S.MAGNET PIN
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.SCREW
.FRONT ARC RUNNER
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.FLEXIBLE CONNECTOR
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ARC QUENCHER 5 sarrLEs
10. SCREWS

(17) which is pivoted on pin (12) in the
operating mechanism frame. Springs (b) back
up against pin (16) in the movable arcing con-
tact support (19) through slots in the main
contact supports (17). The stationary arcing

- contact (3)
magnet (2), is attached to the rear arc runner
by screws and the arc runner is attached to
the upper stud block by screws (5). ‘“The
movable arcing contact (24), with silver
alloy insert and magnet, is attached to mov-
able arcing contact support (19) which is
pivoted on pin (18) in the main contact sup-
port (17).

Abaffle (7) is placed between stationary
silver contacts of the upper and lower studs
and fastened to mounting base.

ARC QUENCHERS AND BARRIER Fig. 8

An arc quencher is provided for each
pole of the Type AL-2-50 circuit breaker to
extinguish arcing after the contacts open.
Bach arc quencher consists of a large number
of small copper pins (4), one magnetic pin
(5), molded compound baffles (15) and a front
arc runner (8) mounted between molded com-
pound sides (1). The magnetic pin consists
of a cylindrical steel pin insulated within
a copper tube and mounted between the sides
by screws (14). This magnetic pin, together
with the arcing contact magnets (2) Fig. 7,
and magnet (13) on the front arc runner, forms
a path for the magnetic field caused by the
arcing at the arcing contacts to force the

"arc upwards among the cooling pins and baf-
fles. The baffles are placed above and in

) :
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with silver alloy insert and _ *:

front of the pins to provide further cooling
surfaces as the arcing gases pass between
them. The front arc runner is mounted in
front of the pins and is connected to the
movable arcing contact (29) Fig. 6 by flex-
ible connection (10) and screws (12) after
the arc quencher is mounted.

The arc quencher is attached to the
mounting base by screws (5) Fig. 6 through
the top into anchors inserted in the base
and by Self-tapping screws:(8) Fig. 6 through
side angle brackets (6).

Abox type barrier (1) Fig. 9, of molded
compound 1is provided for AL-2-50 circuit
breaker and fits over the top, sides and
front of the arc quenchers to confine the
arc. It is provided with a removable front
to allow inspection of the aré quenchers.
Itis attached to the mounting base by screws

" {3) Fig. 9 through the top into anchors in-

gserted in the base and by self tapping screws
through angle straps (36) Fig. 9. The remov-
able cover 1s attached by nuts to screws weld-
ed to these straps.

ARC CHUTE WITH BLOWOUT COIL AND BARRIER Fig. 9

For 251 to 750 volts d-c¢ application
an arc chute with a magnetic blowout coil
is provided for each pole unit to extinguish
the arcing after the contacts open. The
breaker is provided with a barrier which
encloses the arc chutes for dead front mount-

ing.
The arc chute consists of a blowout
coil assembly, a front arcing horn and an
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arc splitter (5) mounted between molded com~
position sides (4) and attached to the mount-
ing base by screws (33).

The blowout coil assembly consists of
a blowout cotl (12) which is brazed to the
rear arc runner_(10). One end of the coil
is attached to the front of the upper stud
by screws (20) and the rear arc runner is
attached to the mounting base by screws (11).
The stationary arcing contact (23) is at-
tached to the other end of the coil by screws
(21). The core (16) is inserted in the coil
within an insulation tube (15) and held in
place by screws (17) through the sides (4).

The front arc runner (31) is attached

to spacing block (28) by screws (29) and
the block is attached to the sides by screws
(30). Flexible connection (25) is connected
to this front arc runner by screws (27) after
the arc chute is in place.

The arc splitter (5) is mounted midway
between the sides, the front being supported
between spacers on screws (33) and the rear
rests in a slot in spacing block (7).

In order to place the arc chutes in
a dead front structure they are provided
with a barrier, open at the top, which is
mounted above and encloses them. It con-
sists of composition sides (1), rear (2}
stationary front (39), removable front (325
and an inside barrier (22). It rests on the
top of the mounting base and is attached to
it Dby screws (9) through mounting straps
(36) on the sides of the barrier. Wing nuts
(34) fasten the removable front te screws

FIGURE 9
ARC CHUTE WITH BLOWOUT COL AND BARRIER

welded to the front pf the straps. The in-
side barrier is mounted midway between the
sides of a two pole breaker to isolate the
two arc chutes.

MANUAL OPERATING MECHANISM Fig. 10, 11, 12
and 13

The manually operated breaker mechanism
Fig. 10, is operated by revolving a pistol
grip handle located at the front of the me-
chanism. The normal position of the handle
is "down™ and in order to close the manually
operated breaker it must first be turned
counter-clockwise approximately 180° to the
reset position, which resets the latch (15),
and then must be turned clockwise to the
"down" position to close the breaker. The
mechanism is tripped manually by pushing on
the button of the manual trip, Fig. 19, or
by tripping devices, which revolves the trip
latch (8) in the counter-clockwise direction
(looking from the left) to release the latch
(15). The breaker cannot be tripped by coun-
ter~clockwise rotation of the operating han~
dle. VWhen tripped manually or electrically,
the handle remains in the "down" position.
Therefore, to reclose the breaker, the handle
must first be turned counter-clockwise to
the "reset" position and then clockwise to
the "down" position, as described above.

The operating meohanism, Figs. 11, 12
and 13 of the manually operated breaker con-
sists of a groupof toggles, links and latches
installed in the center pole unit, or center

13
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pole location, and is connected to the other
pole units by cross dbar for closing and by
interlock trip rods which engage both sides
of trip latch strap (9). The trip latch (8)
and the trip latch strap (9) are mounted on
the same pin (10), and operated as one unit.
The moving parts are attached by fixed pins
(4 and 29) to frame (2), and by fixed pins
(10, 11, 16 and 20) to the support (7) which
is rigidly attached to the frame. All parts
move otherwise on floating pins. By revolv-
ing the operating handle counter-clockwise,
the eccentric (22) moves in the same direc-
tion to revolve the link and trunion (28)
counter-clockwise (looking from the left)
for the resetting operation; and then re-
volving the handle clockwise causes the link
and trunion to revolve clockwise for the
closing operation. In closing the breaker,
the main contact support (1) is forced to-
wvards the rear against the contacts and ex-
tends the opening springs (36) which supply
the pover to open the breaker when the latch
(15) 1s released, in that all toggles and
links are off center. See Fig. 6 for the
location of opening springs on the other

Polo. .

In a cycle of manual operation, the
mechanism parts take three positions as
follows:

TRIPPED POSITION - As shown in Fig. 11, the
latch (15) is free of the trip latch (8),
and toggle links (19 and 35) are in the col-
lapsed position with pin (18) resting on

i0
MANUALLY OPERATED MECHANISM

1a

the upper oblique face of the hook of latch
(15). Toggle link (32) and 1link (39) are
held in the collapsed position by closing
spring (36) which holds the main contact
support (1) in the open position. Buffer
washer (40) on pin (41) rests in the concave
recess in frame (2) which allows spring (36)
to draw the main contact support to the open

position. The operating handle is in the
down position. Other parts take positions
as shown.

RESET POSITION - When the operating handle
(26) is turned counter-clockwise to the "re-
set" position, with handle up, Fig. 12, the
eccentric (22) revolves the link and trunion
block (28) in the counter~-clockwise direc-
tion (looking from left), to reset the latch
(15) 1in the catch of trip latch (8) when
toggle 1links (19 and 35) are extended to
place pin (18) under the hook end of latch
(15). Opening spring (36) has prevented the
main contact support (1) from closing.

CLOSED POSITION - When the operating handle
(26) 1s turned clockwise to the "down" posi-
tion, Fig. 13, the eccentric (22) revolves
the link and trunion block (28) clockwise.
This extends the toggle link (32) and link
(39) to move the main contact support (1)
backwards, which closes the contacts and
extends spring (36). Pin (14) is held in
place because the latech (15) is hooked over
?m (18) and will not allow toggle 1links
19 and 35) to collapse. At the same time,
prop (5) 1s forced behind pin (43) by spring

"-)
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FIG. 11
TRIPPED POSITION
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RESET POSITION

OPERATING POSITIONS OF MANUALLY OPERATED BREAKER
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i
3

ATCH

LATCH STRAP
SUPPORT
SUPPORT
ROD & outoE

1143
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»

CONTACT SUPPORT 14 PIN

1S LATCH

1€ PIN IN SUPPORT

7. SPRING

1 PIN

19. TOGGLE LINK

20 PIN IN SUPPORT

2L SCOMLE STAPPING MACH SCREW
WITH LOCKWASHER

22. ECCENTRIC, PIN AND ULINKS

23 sTOP

24 SCREW WITH LOCKWAS HER

25 SCREW .

WITH LOCKWASHE!
26. MANUALLY OPERATED HANOLE
27 INSULATED COUPLNG 8 SLEEVE
28 LINK AND TRUNION BLOCK .
22 PIN IN FRAME
30, SCREW WITH WASHERS & NUT
31. CROSS BAR
32. TOGGLE LINK
3% PN
34. LINK
38. TOGOLE LINK
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36. OPENING SPRING(SEE ALSO
PT. 17, FIC. &)

37. LINK

30. PIN

39. LINK

40, BUFFER WASHER

41, PIN

42. LINK

43 PIN
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"to extend toggle links (32) and link

GEI~-12052F

1J4) to prevent openinig of the breauker by
counter-clockwise rotation of the operating
handle.

TRIPPING - When the circuit breaker is tripped
manually by the trip button (1l1) Fig. 19,
or by any automatic trip device the trip
latch (8) is revol ved counter-clockwise (look-
ing from the left) about pin (10). Figs. 11,
12 and 13 show a trip rod (12) of an 800 to
1600 ampere dual magnetic overcurrent trip
device instulled in the operating pole, as
shown in Fig. °5. The comparable arrange-~
ments for the dual magnetic overcurrent trip
devices are shown in Figs. 23 and zu{respec-
tively. Tripping from the other pole units
is accomplished by trip shaft (32) Fig. 23
which engages trip latch strap (9) and there-
fore turns trip latch (8) counter-clockwise.
This disengages the catch in the upper end of
trip latch from the rear end of latech (153)
and allows latch (15) to revolve clockwise
about pin (1G6) and release pin (18) from
under the hook end of latch ?15). Tension
in the opening springs (36) causes toggle
links (19) and (35) to c¢nllapse. These and
toggle links (32, 42 and 37) take positions
as shown in tripped position Fig. 11. Link
(39) draws the main contact support (1) and
the contacts to the open position and buffer
washers (40) rest in the concave recess in
frame (2).

The type AL-2-50 breaker is trip free
because the toggle link (32) and link (39)

cannot be extended to close the contacts

as long as the trip latch (8) is held in
tripped position by any trip device. This
will not allow the trip latch (8) to hold
the latch (15) in the position shown in Fig.
12, and even if an attempt is made to close
the breaker the toggle links (19 and 35) sim-
ply collapse and return to the position as
shown in Fig. 11 which makes it impossible
(39)
against the opening spring (36) to close the
contacts.

The 1latch surfaces should be highly
polished and free of any scaling or chipping.
They should be lightly greased and the ex-
cess removed with a clean cloth.

ELECTRICALLY OPERATED MECHANISM Figs. 14
and 15 '

Electrical operation for closing the
AL-2-50 breaker is obtained by the same me-
chanism as for manual operation, except that
it is operated by a totally enclosed series
motor instead of by a rotating handle. For
manual closing of the electrically operated
breaker, a maintenance closing handle can
be inserted into a socket welded to the front
end of the lever (22) Fig. 15. Tripping is

ccomplished in the same manner as in the
mnually operated mechanism, that is, by

16
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pushing on the button o' the munual trip,
Fig. 18, or by uny trippinz device which re-
leases the latch (1) Fie. 1)

As shown in Fig. 15, the motor (1) and
gear reduction assembly are mounted in a
vertical position on the left side of frame
(15) by screws (16) and the frame is attached
to the mounting base by screws (13). A worm,
(21), is attached to the lower end of the
motor shaft through a torque brake, Fig. 18.
It engages a worm wheel ?6) mounted :6n a
horizontal closing drive.shuft (12). On this
driveshaft, within the frame, is mounted a
closing cam (8), welded to a hub which is
firmly attached to the shaft by a 3/8" groov
pin. Rotation of the motor causes the cam
to revolve counter-clockwise (looking from
left) to engage a roller (18) mounted on
pin (17) in the lever (22), the rear end of
which is attached to the frame by pin (14).
The frént end of the lever supportsa vertical
rod (26) and couplings (23 and 46) which
are cannected to the operating lever (27)
which, in turn, replaces link (22) Fig. 11
of the manually operated mechanism. The
remaining parts of the operating mechanism
and operation are the same in both manual
and electrical operation. 1In closing the
breaker, the lever (22) reaches approximately
the horizontal position which draws the rod
(26) downward and the link (37) Fig. 11 for-
ward to close the breaker. Tension springs
(11) normally hold the lever (22) up and
act as reset springs for the parts of the
motor mechanism when the breaker is tripped.
The worm and gear operate in a housing partly
filledswith 600 W lubricant.

Starting and stopping of the motor is
controlled by means of a motor control relay,
Fig. 16, with upper and lower elements, mount-
ed on the lower part of the mounting buase,
in conjunction with a cut-off switch, Fig.
17, mounted on the right hand side of the
frame (15) and operated by an auxiliary cam
(43) on the drive shaft (12) which extends
through the frame. The functions performed
and the sequence of operations are as follows:

The closing of the closing switch at
some remote point energizes the upper unit
of the motor control relay, #ig. 16, through
the normally-closed contact (21) of the lower
unit. The upper unit picks up and closes
both of its normally-open contacts (8 and
32). The main contact (8) of the upper unit
connects the motor directly across, the con-
trol power line. The auxiliary contact, (32)
of the upper unit is in parallel with the
closing switch and maintains voltage on the
coil of the upper unit to insure a complete
closing cycle even though the closing switch
is opened before this closing cycle is com-
pleted. As the main closing cam (8) rig.
153 rotates to close the breaker, the auxil-
iary cam (43) Fig. 15 closes contact M1l and
then contact M2 of cut-off switch, Fig. _17.
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Contact M1l is in parallel with the normally-
closed - contact (21) of the lower unit to
maintain voltage on the coil of the upper
unit after the normally closed contact of
the lower element opens. Contact M2 ener-
gizes the lower unit which then picks u

and opens the normally-closed contact (215,
and closes its normally-open contact (22).
Its normally-open contuct (22) parallels
contact M2and maintains voltaze on the lower

_unit coil, either as long as the closhng

switch is held closed or as long as the upper
unitis energized. when thebreaker is latch-
ed closed und the closing cam has reached a
position which will permit the breaker latch
to reset, both contacts M1 and M2 are opened
quickly by auxiliary cam (43, Fig. 15). The
opening of coutact M1l de-energizes the upper
unit of the motor control relay which, in
turn, opens its contacts and de-energizes
the motor. Should the breaker trip free
during the closing cycle, the motor will not
pump or attempt to reclose even if the clos-
ing switch is held in the closed position.
After the completion of one closing cycle,
the luwer unit remains energized and keeps
the upper unit and the motor de-energized as
long as the closing switch is kept closed.
If the breaker has tripped during the clos-
ing cycle, open the closing switch to de-
energize the lower element and to close its
normally closed contact. This will permit
another closing cycle when the closing switch
is closed.

MOTOR CONTROL RELAY Fig. 16

The motor control relay, Fig. 16, of
the AL-2-50 motor operated breaker consists
of two elementswith composition bases mounted
on a common steel plate (27) and the entire
assembly is mounted in a vertical position
on the lower part of the breaker mounting
base.
and the lower element is the cut-off relay.
The upper element consists of a coil (35),
and magnet (34) which operate an armature
(9) supported on a bracket (12) which {is
riveted to the lower horizontal member of
the magnet. The armature is normally held
in the open position by spring (15). At-
tached to the upper end of the armature is
a movable contact clip (8) which engages the
stationary contact stud (5) on the brass

- eontact support (37) constituting the con-

tact switch 1-2 of wiring diagram, Fig. 42
which makes and breaks the motor current.
A permanent magnet blow-out (1) and pole
pieces (4) are mounted around the contacts
which quickly blow out the arc to open the
motor circuit. The lower end of the arma-
ture supports a composition contact block
(11) to which is attached the movable con-
tact arm (32) which engages a stationary
contact (31) constituting the contact switch
5-7 of wiring diagram Fig. 42. Spring (14)

18
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The upper element is the motor relay .

holds the movable contact against the com-
position contact block.

The lower element consists of coil (29),
magnet (25)-and armature (18). The armature
is supported between extensions of the lower

“front end of the magnet and is held in the

open position by spring (24). To the arma-
ture is attached a composition contact sup-
port (19) to which are attached normally
closed movable contact (21), and normally
open movable contacts (22)., These with the
corresponding stationary contacts, constitute
the contact switches of wiring diagram, Fig.
42. Springs within the composition contact
support and its composition cover hold the
movable contacts against the cover and sup-~
port respectively.

A common cover (26) attached to the
steel base (27) completely encloses both
units.

MOTOR CUT-OFF SWITCH Fig. 17

The motor cut-off switch, Fig. 17, is
enclosed in a molded composition box shaped
base (10) on the right side of the frame
which supports the drive shaft and main clos-
ing cam of the motor operating mechanism.
Three round head screws (7) fasten the base
to the frame. On the end of the drive shaft
(16) which extends through the switch base,
is fastened the auxiliary cam (6) by screw
(9) and pin (8). The cam engages switch
shaft (5) which moves the three pointed bridg-
ing contact (12) against stationary contacts
A, B, and Cin the following manner: It will
be noticed that the stationary contact faces
of A, Band C are in a vertical plane at
right angles to the base, but contact faces
A', B' and C' are in another vertical plane
not parallel with plane of A, B and C ard
not at right angles to the base. Contact B
is farther from the base than contacts A and
C. As the cam revolves clockwise (looking
from the right) it forces the switch shaft
to the right and forces the bridging contact
(12) to bridge contacts A and C which con-
stitutes contact switch M1 of wiring dia-~
gram, Fig. 42. As the switch shaft is ad-
vanced farther, it tilts the bridging con-
tact (12) to close B and B' also, which con-

stitutes contact switch M2 of the wiring
diagram. This assures that M1l closes before
M2.

¥When the main closing cam advances far
enough to close the breaker, the auxiliary
cam of this device reaches the cut-off point
which allows the opening spring (2) to open
all contacts which de-energizes the motor
control relay to open the motor circuit.

The cover (15) is attached by sorew
(4) to the molded composition support which
supports the switch shaft.
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1. woTOR 1.PIN AND WASHER £7. OPERATING LEVER 40. P1rE PLUS

2. PeLLER 1S FRAME 20. sPRING 41, LuBmICANT

3. SRAKE SMOL 18.3CREW £9. STOP SCREW AND NUT 42. oLar sox
4. SRAXE [ 7] 7. PIN ANO WASHER 30. PN ) 43. AUXILIARY CAM

6. BRASS COUPLING 18.ROLLER Si. SCREW AND LOCKWASHER e, sPACER

o.woRN san .NAME PLATE 32, cup 43, sPACER

T.mN 20.THRUST BEARING S3.LEATHER WASHER 46, INSULATING COoUrLING

8.C00N8 cAM 2. WORM 34, FELT WASHER 4T. PN, WASHNER AMD COTTER PINS

9. MIULATING TUBE 22.LEVER 35. SCREW

10.MOUNTING BASE 23.couPLING 38. cover

11.8PRMe 24.MEX. KUT AND LOCKWASHER 37. GASKEY

2. CLOMNG OAIVE SarT LS.RETAINER SS.PELT AND LEATHER WASHERS

s, sonew £6.R00 3. wooorurs xey ®9

FIG. i5
MOTOR OPERATING MECHANISM
' SATAKER 1 OPEN PONTION
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17 FRONT STATIONARY CONTACT AND ADJUSTING SCREW 36. COMPOSITION BASE

18 ARMATURE

18 COMPOSITION CONTACT SUPPORT

F1G. 16
MOTOR CONTROL RELAY

L PERMANENT MAGNET BLOWOUT 20. MAGNET CORE aND SHADING RING

2. ARC CHUTE SUPPORT 21 LEFT MOVABLE CONTACT, NORMALLY CLOSED
3. ARC CHUTE 22. RIGHT MOVABLE CONTACT, NORMALLY OPEN
4. POLE PIECES 23. COMPOSITION CONTACT BLOCK AND COVER
S. STATIONARY CONTACT S$Tup 24 SPRING FOR ARMATURE

6. SPRING 25 MAGNET

T PIN,SPRING SEAT AND COTTER PIN 26. COVER

8. MOVABLE CONTACT CLip 27. STEEL MOUNTING PLATE

9. ARMATURE . 28 COMPOSITION BASE

10. MAGNET CORE AND SHADING RING 29 colL

1L COMPOSITION CONTACT BLOCK 30. SPRING POST AND cLIp

" 12 BRACKET wiTH STOP, RIVETED TO MAGNET 31. STATIONARY GCONTACT

I3 SCREW FOR ADJUSTING SPRING PT. IS 32. MOVABLE ConTACT ARM

14 SPRING FOR MOVABLE CONTACT ARM, PT. 32 33. TERMINALS aNnp NUTS

1S. SPRING FOR ARNATURE 34, MAGNET

16. REAR STATIONARY CONTACT 35, coi.

37 CONTACT TR SUPPORT
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nes 3 CONTACT PRESSURE SPRING . 1t MOLOED SUPPORT FOR SMAFT AND FRONT COVER
4 SCOVLLE SELF TAPPING MACHINE SCREW” . I2 SRIDGING CONTACT WITH THREE CONTACT POINTS
S SAPT OF SWiTeH A sierve
€& CAM OF MOLOED COMPOUND W B0TTOM
2 SCREW 1S. TOP COVER PARTLY CUT AMAY
& Groov PN ouxLe, K CLOSING CAM SHAFT

FiG. 17
MOTOR CUT-OFF SWITCH
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(SECTION “aA-A° - Fig.8)

B : . L BRAKE DRUM 4. SPRING
2. PINS G BROMZE COUPLING
3. IMPELLER 6. BRAXKE SsHOES
FIiG. 18

TORQUE BRAKE

21

4:4’_'-‘1-.:_‘—‘?... ey g

e



Ly

PIN, WASHER AND COTTER PN
BUFFER WASHER

OPERATING MECHANISM FRAME
TRIP LEVER

o—— : .
L KQ :

(- v

o 4

CLAMPING PLATE AND SCREWS
COUNTER WEIGHT
TRIP SHAFT
SCREWS
BRACKET
10. ROO
11, BUTTON
* 12, STEEL AROMT ENCLOSURE
13. WASHER' AND COTTER PIN
14, SPRING

PENPRIUN
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MANUAL TRIP DEVICE -

TORQUE BRAKE Fig. 18

The torque brake of the AL-2-50 breaker
is the coupling assembly, Fig. 18, between
the high speed starting motor and the worm
gears that allows rapid closing of the break-
er and guick stopping of the motor.

. It consists of a bronze coupling (5)
into the top of which is inserted a freely
revolving impeller (3) and into the bottom
_of which fits the square shaft of the worm

(21, Fig. 15). 'lhe motor shaft has a flat
on it and fits into a hole of the same con-
tour in the impeller. Two brake shoes (t)
are pivoted to the coupling by pins (2).
The curved end of each brake shoe normally
engages the inner surface.of the brake drum
(1) under pressure of a spring (4) to pro-
vide friction against the brake drum which
is rigidly keyed to the inside of the hous-
ing that enclosed the torque brake and sup-
ports the motor as shown in Section a-a,
Fig. 15. The other end of euch brake shce
has a luz which is engaged by the impeller
(3) in such a way that when the motor drives
the impeller in a normal clockwise direc-

tion (looking down) the curved bearing end

is forced free of the brake drum allowing
the motor to freely drive the coupling and
vorm shaft.

w¥hen the motor is de-energized, the
impeller no longer imposes pressure against

the lugs of the brake shoes. The springs
(4) then force the curved ends of the brake

- shoes against the brake drum so that fric-

tion quickly brings the motor and worm gears
to a standstill. The gear reduction is so
great, that a few revolutions of the motor
will cause a very small movement: of thd clos-
ing cam (8, Fig. 15) which stops in the cor-
rect position for prompt closing of the break-
er in a following cycle of operation.

MANUAL TRIP FPig. 19

The manual trip consists of a push rod
(10) and button (11) mounted in a bdracket
(9) which is attuched to the frame of the
left hand pole unit by two screws (8). A
spring (14), backed up in the rear against
the bracket, bears against washer and cotter
pin (13) in the push rod to hold it noraally
forward. When the button 1is pressed to the
rear, the push rod bears against the trip
lever (4) causing the trip shaft (7) to re-
volve counter-clockwise (looking from the
left) to trip the breaker. The button is
pressed by pushing the finger through a hole
in the steel front enclosure.(12) of the
dead front and enclosed breakers.

SHUNT TRIP DEVICE Fig. 20

A shunt trip device is available for
this breaker. Its function is to trip the
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! FRAME €. ADWSTING SCREW s,

2 SMCER 9.  OPERATING MECHANISM FRANE AND SCAEW 6. MAQNET

3. MOUNTDG SasE 10. SELF TAPPING SCREW 7. sRass aoes

4. SCREws 1. PUMOER WITH COTTER Poe 1.  ARMATURE -

s schaEws 2. TRP LEVER ™. Pt AND COTTER Pm¢

] TENSON SPvng 3. INTERLOCX TRW ROD 20. LEVER

T. NAME PLATE M. INSULATION 21, PN AND COTTER Pin
FIGURE 20

SHUNT TRIP DEVICE

breaker when its coil is energized by the
closing of a switch, or relay contacts, at
some remote point. The coil is designed
for intermittent service only. Hence it
should be 8o connected that the opening of
the breaker, by any means, will open the
shunt trip device circuit. When this is
impossible the shunt trip coil should be
connected to "a" contacts of an auxiliary
switch which will open the circuit when the
breaker is opened. :

The device in this breaker is mounted
on a spacer block (2) on the front of the
mounting base, usually to the left of the
left hand pole unit, above and behind the
interlock trip shaft which engages the trip
latch strap (9) Pig. 11. It consists of a
solenoid with coil (15) and armature (18)
in a vertical position and when energized
the armature is drawn downwards into the
coil which causes the plunger (11) in the
lower end of the armature to engage the rear
end of the trip lever (12). This causes the
interlock trip shaft (13) to turn counter-
clockwise (looking from the left) to trip
the breaker. When de-energized the tension
spring (6) lifts the armature out of the coil
to allow the trip lever to return to the
normal position.

The coil (15) is mounted in the magnet
(16) which is riveted to the frame (1) and
over two brass guides (17), between which
the armature (18) 1is free to move. The upper
ends of the guidesare clamped over the magnet

and against the coil to hold it firmly in
place and the lower ends are fastened to the
magnet by self-tapping screws (10). .
% -

HAND RESE'I“ LOCKOUT DEVICE Fig. 21

The purpose of this device is to pro-
vide a means by which the circuit breaker.
cannot be reclosed after it has been tripped
automatically until the device is manually
re-set by the operator at the circuit break-
er. Fig. 21 shows the device applied to
three -dual magnetic overcurrent trip devices,
800 to 1600 amperes. Applications to other
automatic trip devices are essentially the
same ,

The device consists of a shaft (19)
and (31) of two inter-connected pParts mounted
between the frames (29) of the three time
delay overcurrent trip devices, together
with trip fingers, latches, a two circuit
push type switch and other assembled parts
as described below. When the circuit breaker
trip shaft (4) is operated by any other means
than by overcurrent, this hand re-set lock-~
out device is not affected in any way. But
when the circuit breaker is operated by the
overcurrent trip device, the trip shaft is
operated in the normal manner, and at the
same time counterweights (12) rigidly sus-
pended from the armature assemblies, operate
the shaft (19) of this device. This locks
the trip shaft in the tripped position until
manually re-get as described below.

23
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1. FRAME OF OPERATING MECHANISM
2.FLANGED BRACKET N

3. sChews ".mn

4. TRIP SHAPT 12, COUNTERWEIONT

8. TRiP FINGER 13.A08TING  SCAEW

G ARMATURE OF OVERCURRENT TRIP DEVICE 14.LEFT PINGER

7. SPRING POST . 1. CENTER FINGER
16, RIGHT FINGER

.. SPRING

17. LOWER ARM BRAZED TO 10 £35. SPRIG

18, TRIP PLATE 26. RESET MOO

19, INSULATING SHAPT £7. sUTTON

20. LATCH ARM 29. STEEL FRONT ENCLOSURE

21, PN FOR LATCN ARM
22. TWO CROUT SWMITCH
3. PN

24, OPERATING ROD

29. FRAME OF OVERCURRENT TRIP OEVEL
30. SCREW -

31, INSULATING SHAFT

32 SPRiING

Fi1G. 21

MANUAL RESET LOCKOUT DEVICE

Three fingers (14, 15 and 16) mounted
on shaft (19 and 31) have adjusting screws
(13) which are engaged by counterweights of
the three overcurrent trip devices. Central
finger (15) is connected to lower arm (17)
of stop plate (10) by screw (30) which ties
the two parts of shaft €ogether to move as
a unit. The upper end of the stop plate
(10) is pulled forward by spring (8), at-
tached to the flanged bracket (2) and rests
against adjustable stop screw (9) also at-
tached to the flanged bracket. This bracket
is attached to the right side of the center
pole mechanism frame (1) by three screws
(3). This fixes thé normal position of shaft.
Trip plate (18) is attached to the shaft
(19§ and is normally latched under the rear
end of the inverted U-shaped latch arm (20)
which is pivoted on pin (21) in the flanged
bracket. A two circuit switch (22) is mount-
ed vertically on the flanged bracket and its
operatingrod (24) and is pivoted on pin (23)
in latch arm (20). The upper end of the
operating rod extends through another flange
of the bracket to engage trip finger (5) on
the trip shaft (4) when the overcurrent trip
device operates. Normally when the 1latech
arm (20) is set on trip plate (18), the oper-
ating rod (24) is forced downward, free of
the trip finger (5) and compresses the spring
(32) on the operating rod. This opens the
upper contacts and closes the lower contucts
of the switch. Re-set rod (26) is mounted
in flanges of bracket (2), and spring (25)
normally holds the button (27) on the front

end approximately 3/16" behind a hole in the
steel front enclosure.

When any of the overcurrent trip de-
vices operate, counterweight (12) swings
forward and engages the corresponding finger
(14, 15 or 16) on shaft (19 or 31).
revolves.the shaft counter-clockwise (look-
ing from the left) and removes the trip plate
(18) from under the latch arm (20). Spring
(32) on the operating rod causes the latch
arm to revulve counter-clockwise about pin
(21). The rear end falls against the shaft
and the operating rod (24) is forced upwards
to engage the trip finger (5) and revolves
the trip shaft counter-clockwise to the trip-
ped position. As the latch arm (20) revolves
counter-clockwise the front end moves for-
ward and upward and nearly touches the rear
end of the re-set rod (26). The trip shaft
and latch arm will remain in these positions
until the device is manually re-set as de-
scribed below. Lifting the operating rod
(24) closes the upper contacts and opens the
lower contacts of the switch.

Re-setting consists of pushing the re-
set rod (26) to the rear by inserting a finger
through the hole in the steel front enclosure
which causes the latch arm (20) to revolve
clockwise. This allows the trip plate (18)
to be re-set under the latch arm and lowers
operating rod (24) to allow the trip shaft
to return to normal position. The circuit
breaker is now in a position to be tripped
by any means.
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FRONT VIEW RIGHT SIDE VIEW
- 1. OPERATING MECMANISM FRAME 6. STEEL ROD 1. SCREWS, LOCKWASHERS AND NUTS
2. BRACKET AND TUBULAR SEARING 7. COLLAR 12, SET SCREW
3. TRIGGER WITH WASHER AMD GOYTER PN 8. UNK 13, SET SCREW
4. INDICATOR AND MUD 9. PIN (SEC &1, FIG. 1) 14, STEEL FRONT ENCLOSURE
S. INDICATOR SHAFT 0. COLLAR
FIG. 22

POSITION INDICATOR

The latch engagement should be approxi-
mately one~-half of the thickness of the trip
plate (18) in order to be sure that shock
of operation of the circuit breaker does
not operate the hand re-set lock-out device.
The air gap between the overcurrent trip
device armature and magnet should be ap-
proximately 1/64" when the latch of the lock-
out device releases.

POSITION INDICATOR Fig. 22
The position indicator is mounted on

-the right side of the operating mechanism

frame. It consists of an indicator which
revolves on a shaft so that a green or a
red area can be seen through a hole in the
steel front enclosure of a dead front or
enclosed breaker to show the open or closed
position of the breaker.

The indicator with hub (4) is attached
by set screw (13) to an indicator shaft of
insulating material (5) which is reinforced
by an internal steel rod (6). This shaft
passes through the tubular bearing welded to
bracket. (2) which is attached to the operat-
ing mechanism frame (1) by two screws (11).
Collars (7) and (10) are attached to the
shaft by set screw (12) and trigger (3) re-
spectively. A link (8) 1s connected freely
to the trigger (3) by cotter pin and washer
and to pin (9) by cotter pin. Pin (9) is
pin (41) Fig. 11. When the breaker is in
the open position, buffer washers (40) Fig.

11 on pin (8) rest in the concave recess

in the operating mechanism frame, as shown
in Fig. 11 which places the indicator in
position to show the green area through the
hole in the front enclosure. When the break-
eropens pin (8) is raised which revolves the
indicator clockwise (looking “from front)
to show the red area.

DUAL MAGNETIC OVERCURRENT TRIP DEVICE (up
to 600 amperes) Fig. 23

This device, automatically trips the

breaker under two distinet conditions of

overload; first, with inverse time delay for
overcurrentsin excess of calibration setting
and less than ten times rated current; and
second, with instantaneous tripping for in-
terrupting overloads exceeding ten times
rated current. .

To accomplish inverse time tripping the
current in the series coil (9) sets up a
magnetic circuit which tends to pick up armu-
ture (1) pivoted on pin (13) in frame (12)
and operates trip finger (31) and turns the
trip shaft counter-clockwise (looking from
the left). The armature (1) is restrained
by a calibration spring (21) held under ten-
sion between the armature assembly and the
calibration index (23), and also by a thin
oil film between upper disc (17), which is
pivoted to the armature assembly, and the
lover disc (lu) attached to the bottom of
0il cup (15) which holds the oil in which
both discs ure imnersed. Four currents below

25
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1. ARMATURE ASSEMBLY
2.SCREW, NUT AND WASHERS
3.SCAEW AND WASHERS
4. MAGNET
S.LOWER STUOD ( WELDED TO COIL)
C.SCAEW, NUT AND WASHER
T.LOWER STUD SRACKET
§.SCREW AND WASHERS
9. SERIES OVERCURRENT CON.
10.INSULATING TUBE
H_INSULATING WASHERS
12.FRANE
13. PIN AND COTTER P
14. PIVOTED COVER AND SUPPORT
18.01L POT
? «16.LOWER DISC

7. UPPER DISC te
18. SHANK
19. SPRING
20.INSTANTANEOUS TRIP SPRING
21. CALIBRATION SPRING
22. CALIBRATION ADJUSTING KNOB
23. CALIBRATION INDEX AND SCREW
24. ADJUSTING STOP
23.SCREWS, NUT AND WASHERS

. 26.SCREWS AND WASHER

o 27.CALIBRATION PLATE N .

* 28.A0JUSTING SCREW gt
2S.OPERATING MECHANISM FRANE

- 30. TRIP LEVER

. SLLTRIP FINGER

2 I2.TRIP SHAFT
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FI1G. 23

DUAL MAGNETIC OVERCURRENT TRIP DEVICE UP TO
600 AMPERES FOR TYPE AL-2-50 AIR CIRCUIT BREAKERS

the calibration setting, the calibration lever (30) which revolves clockwise (lookin
spring prevents the armature from picking up from the left) ana engages trip finger (31
and no force is exerted to separate the discs on trip shaft (32). This causes the trip
-~ in the oil pot. For currents in excess of shaft to revolve coupter-clockwise and trip
the calibration setting the magnetic pull on the breaker as described under "Manual *Opers
the armature exceeds the pull on the cali- ating Mechanism".

bration spring (21) and the excess force

tends to pull the two flat disc surfaces (18) Calibration settings for 100, 125, 150,
and (17) apart by rupturing the oil film be- 175, and 200 per cent of breaker normal cur-
tween them. Once this oil film is ruptured, rent rating are marked in amperes on tae

the armature picks up and trips the breaker. calibration plate (27). For general feeder
The time required to rupture the oil film applications, the calibration setting should
varies inversely with the force applied and not be less than 125 per cent of actual loud
hence inversely with the current through the being carried by the breaker. -
. breaker.  Thus, if the overcurrent falls be-
- low the calibration setting before the oil An ad justment {8 provided for varying the
’ film is ruptured the breaker will not trip. amount of time delay obtained. This is ac-
complished by turning the oil pot (15) to
For instantaneous tripping for current different marked time delay settings, which

in excess of ten times the breaker rating increases or decreases the area of disc sur-
the armature is further restrained by a pair faces separated by o0il film. The disec sur-
of heavier instantanecus trip springs (20), faces have part of their contact area cut

one on each side of the device, attached at away in the form of a wide band parallel to
the lower front end to the fixed frame (12) the diameter of the disc surfaces. The small-
and at the upper rear end to the cover and er the contact area between dises, the short-
support (14). This cover is Pivoted on pin er will be the time delay obtained.
(13§ and supports the oil pots. Thus, if
overcurrent demands immediate tripping, the " The armature air gap is adjusted at the
heavier - pull on the upper disc 1lifts the factory by an adjustable stop (24) which is
complete o0il pot assembly, as the springs pivoted to the frame (12) by screw (25) in
yield, without waiting for the rupture of the rear end and adjusted by a similar screw
the o0il film, allowing the armature to pick through a slot in the front end. This stop
up and trip the breaxer immediately. registers with the pivoted cover and sup-
port (14) which carries the oil pot. By
¥hen the armature (1) picks up, a fin- raising or lowering the o1l pot, the arma-
-8F on the armature assembly ‘engages trip ture air gap. is changed because shank (18" .

‘28
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is pivoted to both the armature assembly and
to ‘the upper disc (17). The air gap should
not be chunged unless means ure available for
the recalibrution of the complete device.

Be sure that there is a definite clear-
ance between trip lever (30) and trip fin-
ger (31). This clearance is obtained by
the adjusting screw {28).

Y

Insert a .010. inch feeler gauge in the
air gap between the magnet and the armature.
Then the circuit breaker should positively:,
trip when the oil c¢uip is lifted by hand .to
close the armature against the magnet. How-
ever, when a .020 inch fgeler gauge is sim-
ilarly inserted in the air gap the breaker
should not trip. To adjust for proper trip-
ping bend the lower part of the trip lever
(30) so that the finger on the armature will
engage the trip lever mooner or later as;:
required.

It is important that the facing sur-:

faces of the discs be ¢clean and smooth, other-®'

wise the time delay will be affected. 1f
these surfacesare damaged or affected in any
way tihey should be relapped or made smooth
by rubbing them over crocus cloth backed up
by a smooth, flat surface. It is of utmost
importance that the oil in the cup be kept

. ¢lean and at the proper level. See "Main-

tenance".

If a new series coil is required, or
any considerable repair is necessary, it is

recommended that a complete factory cali- ¢.

brated dual magnetic. overcurrent trip device
be supplied.

A typical time-current tripping curve
for this device is shown in Fig. 24. This
curve is approximate and considerable vuria-
tion in time delay may be expected depend-
ing upon the cleanliness of the oil forming
the film, the time allowed for resetting, and
the ambient temperature.

DUAL MAGNETIC OVERCURRENT TRIP DEVICE (800~
1600 Amperes) Fig. 25

This device performs the same time de-
lay and instantaneous tripping functions in
800 to 1600 ampere circuits as described
above for circuits up to 600 amperes. How-
ever, the construction .and mounting are de-
cidedly different.

A magnet (7) is placed around the ver-
tical part of the lower stud (1¢) and the
breaker current sets up a magnetic field
which tends to pick up the armature (10),
witk a counterweight (18), pivoted on pin
(11) in the frame. The urmature assembly
is attached by pin (30) to coupling (12)
and to link (135}. Link (13) is attached

800 .
800.
500
400.
300
200
100. -
80 : STARTING COLD IN 25° C. AMBIENT
€0 _ USING OIL PSO-HBI-A
s0
40
30 \ '°°° -
8 20 X -
8 A\t
o] \Z
% 1o \’ :
zZ g 3 -
w A
6
2 s \
s
2 N
N
- \ \
. N
-8 3 INSTANTANEOUS
.. - L MAGNETIC TRIP
°: = OPERATES
3
2
- & deho o é
~

CURRENT IN TIMES RATED AMPERES

FIG.24
APPROXIMATE TIME-CURRENT CHARACTERISTIC

OF DUAL MAGNETIC OVERCURRENT TRIP DEVICE

to the upper disc (24) immersed in oil in
the oil pot (20), and the lower dise (23)
is rigidly attached to the bottom of the

- 01. pot. The oil pot is attached to the

cover and support (19) which is pivoted on
pin (17) in the frame and maintained in the
normal position against stop pin (9) by a
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MAGNETIC OVERCURRENT TRIP DEVICES
800 TO I600 AMPERES

pair of heavy short circuit springs (35)
which are attached to the frame by pin (26).
Link (27) is pivoted on pin (26) in the frame
and its front end is attached to spring hold-
er (29) which freely slides over the cali-
bration screw (34). Calibration spring (31)
is attached at its upper end to index (33)
which is threaded over the calibration screw.
The front of the index moves in a slot in the
calibration plate (28) which is attached to
the front of the frame. )

. To change the calibration setting, the
calibration screw (34) must be lifted until
the groov pin (36) is lifted out of a slot
in support block (37) and then turned to
raise the index and increase the tripping
value, orto lower it and reduce the tripping
value.

The device is mounted on the bottom of
the mechanism frame (3) by screws (38).

' For current values below the calibra-
tion setting, the calibration spring {31)
prevents the armature from picking up and no
excess force is exerted to separate the discs
in the oil pot. For currents in excess of
calibration settinz the magnetic pull on the
armature exceeds the pull on the calibrating
gpring and the excess force tends to pull the
two flat disc surfaces apart by rupturing the
oil film between them. Once the oil film is
wuptured the armature- picks up and the trip
pin (4) is lifted which revolves trip finger
(1) and turns the trip shaft (2) counter-

28

clockwise (looking from the left) to trip the
breaker. The time required to rupture the
oil film varies inversely with the force ap-
plied and hence inversely with the current
through the breaker. Thus, if the overcur-
rent falls below the calibration setting be-
fore the oil film is ruptured the breaker
will not trip.

For instantaneous tripping for currerf.t.s

in excess of ten times the breaker rating

the armature is further restrained by a pair
of heavy instantaneous short circuit trip
springs (35) connected between the cover and
support (19) and pin (26) in the frame. When
an overcurrent demands immediate tripping
the heavier pull on the upper disc lifts the
complete oil pot with cover and support (19)
and the heavy springs yield, without waiting
for the rupture of the oil film, allowing the
armature to pick up and trip the breaker im-
mediately.

To check for tripping, the clearance be-
tween magnet and armature should be approxi-
mately 1/32" when the breaker trips. If the
clearance is greater it can be decreased by
filing the top of the trip rod.

, Calibration settings and adjustment of
the oil pot for varying the amount of time
delay are same as described for the 600 am-
pere dual magnetic overcurrent trip device,
Fig. 23.

The armature air gap is adjusted at the
factory by varying the thickness of shim (8)
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MAGNETIC INSTANTANEOUS OVERGURRENT TRIP DEVICE

be’ween the magnet and the rear of the lower
stud. It is recommended that the air gap
should not be changed unless means are avail-
able for the recalibration of the complete
device.

Careof the disc surfaces and conditions
of oil in the oil pot are the same as in the
600 ampere dual magnetic overcurrent trip
device, Fig. 23.

MAGNETIC INSTANTANEOUS OVERCURRENT TRIP DE-
VICE. UP TO 600 AMPERES, Fig. 26

This device, Fig. 26, is magnetically
operated to trip the breaker instantancously
by the current through the breaker when this
current exceeds the calibration setting.
Standard calibration settings for 100, 125,
150, 175 and 200 per cent .of breaker normal
current rating are marked on the calibra-
tion plate. For general applications, the
calibration setting used should not be less
than 125 per cent of normal load.

This device 1s similar to the dual mag-
netic overcurrent trip device without the
time delay assembly and support and the heavy
instantaneous trip springs. As shown in
Fig. 26, the armature has a stop plate or
veight (9) riveted to it and is pivoted on
2in (6) in the frame (5). -It is restrained
by the calibration spring (10) only. The
armature air gap is adjusted by raising or

lowering the stop (7) in support (8) which is
attached to the frame (5) by screws (13).

MAGNETIC INSTANTANEOUS OVERCURRENT TRIP DE-
VICE, 800 TO 1600 AMPERES, Fig. 25 (bottom)

This device 1is magnetically operated
to
the current through the breaker exceeds the
calibration setting. Stundard calibration
settings for 100, 125, 150, 175 and 200 per
cent of breaker normal current rating are
marked on the calibration plate in amperes.
For general application, the ecalibration
setting used should not be less than 125 per
cent of normal load.

This device is similar to and operates
in the same manner as the dual magnetic over-
current trip device for 800 to 1600 amperes,
as shown in the upper part of Fig. 25, ex-
cept that the oil pot ?20), support and cover
(19), 1ink (13) and short circuit springs
(35) are omitted. As shown in the lower
part of Fig. 25, a support (39) is mounted
on pins (17) and (26) through which a stop
screw (40) is threaded from below. The coup-
ling (12) on which the trip pin (4) is mount-
ed, rests on the top bearing surface of this
stop screw. Anovercurrent through the break-
er 1in excess of the breaker setting will
allow the armature to pickup immediately and
trip the breaker.

No adjustment should be made in the
field with the stop screw.

29
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trip the breaker instantaneously when .
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THERMAL MAGNETIC OVERCURRENT TRIP DEVICE
Figs. 27 and 28.

This device Fig. 27, also automatically
trips the breaker under two distinct con-
ditions of overcurrent; first, with inverse
time delay when the current exceeds the value
of calibration setting and is less than 12
to 15 times the breaker rating, the inverse
time tripping being obtained by the time re-
quired to heat and flex a bimetallic strip;
and second, instantaneously when the’ breaker
current exceeds 12 to 15 timegs the normal,
breaker current.

" This device operates on ralternating
current only, and is principally used for
motor protection.: The unit is enclosed in
a molded frame as shown in Fig. 28.

Current in the series coil (10) sets
up a magnetic circuit which tends to pick
up the armature (7) as described below. When

the armature closes against the magnet, trip:
arm with adjusting screw (35) bears against
the lower end of trip lever (37). The upper
end of the trip lever will engage trip finger
(38) on trip shaft (39) and revolve it coun-
ter-clockwise (looking from the left) and
trip the breaker. The armature is attached
to the lower member of the magnet (9) by a
spring hinge (20) and is restrained by a
yoke %23) which ig pivoted to the center of
the armature by pin (32) between two flat
buffer springs (28). The yoke is restrained
at the bottom by a latch plate (22) and also
at the top by two heavy compression short
circuit springs (6) supported between pin
(36) in the yoke and the rear frame. Cur-
rent in the series coil induces current in
the short-circuited ring (14), mounted around
the lower magnet member, generating heat
which is conducted to the bimetallic strip
(21). This strip is riveted at its rear
end to the thermal trip arm (16) and held
at the front end between the calibrating
cam and compression spring (26). The ther-
mal trip arm (16) is pivoted to the frame
on pin fls). When sufficient heat has been
developed to cause the bimetallic strip (21)
to bend, with the convex surface downward,
the thermal trip arm will tend te revolve
about pin (15) ina clockwise direction (look-
ing from left) and bear against an adjusting
serew (18), set in the latch support (17),
also pivoted on pin (15), to cause the latch
plate (22) to disengage the yoke (23) at the
lower end. This will allow the armature to
be picked up and trip the breaker as the
lower end of the yoke moves to the rear over
the latch plate (22) while the upper end of
the yoke is held fixed by the heavy springs
(6).” A torsion spring (19) is mounted over
pin (15) to hold the thermal trip arm (16)
and latch support (17) together against the
ad justing screw (18). Thus, if the overcur-
rent falls below the calibration set.ing
before the bimetallic strip is sufficlently
bent, the breaker will not be tripped.

“
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Should the overcurrent exceed 12 to 15
times the breaker rating, the heavier pull
on the armature (7) will cause the upper end
of yoke (23) to compress the heavy short
circuit springs (6), while the lower end of
the yoke is held fixed against latch plate
(22). Astheseheavy springs yield the arma-
ture will pick up and trig the breaker im-
mediately without waiting for release of
latch plate (22) by the heating of the bi-
metallic strip as described above.

The lock nut on spring guide (5) con-
trols the compression of the short circuit
spring (6) and is ad justed at the factory to
provide instantaneous tripping when the cur-
rent exceeds approximately 12 to 15 times
normal breaker current.

The adjustable stop screw (29) is se-
cured to the armature %’7) and provides a
stop against the front molded frame to con-
trol the clearance of 1/16" to 3/32" between
the latch surface on the yoke (23) and the
latch plate (22) to insure positive reset.
The reset spring (30) between adjusting screw
(34) and the lover end of yoke (23), pro-
vides the proper tension to the yoke to in-
sure positive resetting after a tripping
operation by drawing the lower end of the
yoke forward to engage the latch plate (22).

The adjusting screw (18) controls the
latch plate (22) engagement and calibration
time for a given current by varying the dis-
tance through which the bimetallic strip
(21) must bend before releasing the latch
plate (22) to trip the breaker.

The calibration adjustment knod (25)
can be turned to revolve the cam (26) to
indfcations as marked on the nameplate to
change the calibration range from 80 to 120
per cent of breaker rating. Revolving thls
cam raises or lowers the front end of the
bimetallic strip against spring (24).

It 19 necessary to maintain a slight
cleuarance between the trip finger (38) and
the trip lever (37). This clearance can be
obtained by means of the adjusting screw at-
tached to the trip lever (3'7;. To check this
device for positive tripping, pick up the
armature manually and the breaker should
trip with approximately 1/32" gap between
the armature and the magnet. To obtain the

roper air gap adjust the screw on trip arm
35) so that the trip arm engages the trip
lever (37) sooner or later as required.

There are available other special ac-
cessories that can be attached to the ex-
tension of the thermal trip arm (16) to per-
form special functions when the bimetallic
strip (21) flexes. These are special and
information concerning them ghould be ob-
tained from the nearest sales office of the
company.
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INSTANTANEOUS SHORT CIRCUIT TRIP DEVICE

Typical time-current tripping curves
for this device are shown in Fig. 29. These
curves are approximate and variations in
time delay may be expected depending on the
ambient temperature, the time for resetting,
etc.

INSTANTANEOUS SHORT CIRCUIT TRIP DEVICE
Fig. 30

According to NEMA rules all air circuit
breakers should be inherently automatic.
Hence, if the breaker is not equipped with
an overcurrent trip device, instantaneous
short circuit trip devices are provided.
These are designed to trip the breaker in-
stantaneously at approximately fifteen times
normal breaker rating. No ad justment for
changing this setting is provided.

This device consists of a magnet (2)
attached around the vertical part of lower
stud (5) by screw (3). An armature (9) is
mounted in frame (6) on pin (8) and, in nor-
mal position, rests against stop pin (12).
The front of the armature assembly is attach-
ed to coupling (11) by pin (10) and the trip
pin (15) is screwed into the coupling. The
trip pin passes through trip rod guide (14)
and through the bottom of the mechanism frame
(16). The trip rod is restrained by a com-
pression spring (13) mounted over it and
backed up against the trip rod guide at the
top and the coupling at the bottom.

. When the armature 1is picked up the trip
pinis 1iftéd through the mechanism frame and

engages the trip finger (17), which revolves
the trip shaft counter-clockwise (looking
from left) to trip the breaker.
INSTANTANEOUS UNDERVOLTAGE TRIP DEVICE
Fig. 31

The function of this device is to trip
the breaker when the voltage drops below a
predetermined value. as long as a voltage
of this value, or greater, is impressed on
the coil the armature is held up within the
coil and the device? has no effect upon clos-
ing or tripping of the breaker in any way.
But when the voltage drops to approximately
50 per cent of normal, or lover, the magnet
is weakened and a heavy weight, attuched to
the bottom of the armature, drops the arma-
ture out of the coil and causes the breaker
to trip. The breaker cannot be reclosed un-
til the armature is reset within the coil,
as described below, and normal voltage is
applied to hold the armature within the coil.

The device is mounted on the front of
mount ing base either to the left of the left
pole unit or to the right of the right pole
unit, and directly below the trip shaft.
Fig. 31 shows the device with the coil en-
ergized and the breaker in the closed posi-
tion.

The coil (11) is mounted over a brass
guide (12) and within the magnet frame (18)
which is attached to a spacer block (7) by
flat head screws (9). A pole piece (8) is

" 4o
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threaded through the upper leg of the magnet
and extends within the coil. The armature
(17) is free to travel within the brass guide
(12) and brass bushing (13) in the lower leg
of the magnet. On the bottom of the armature
is attached a heavy weight (15) by secrew (14)
and enclosed within insulation. Pin (4) is
threaded info the top of the ammature (17) and
has an adjusting collar (6) threaded over
its upper end.

and should not be changed in the field. The
resetting link (22) is pivoted on pin (21)
in an extension of the magnet frame!:r (18).
The rear end of the resetting link engages
the adjusting collar to 1ift the armature
against the pole piece (8) when the front
end is lowered by spring guide (2) which is
attached to pin (1). This pin is (38) Fig.
11. Spring (3) acts as a buffer between
pin (1) and the resetting link (22),

¥hen the voltage drops to the predeter-
mined value the magnet is weakened to a point
which allows the weighted armature and ad-
Jjusti collar to fall and engage the trip
levern%zo) causing the breaker to trip. In
the act of opening of the breuker spring
‘guide (2) is lowered which causes the reset
link to revolve clockwise (looking from left)
about pin (21) and the rear end 1ifts the
adjusting collar which raises the armature
into the coil. This constitutes the reset-
ting operation made necessary because the
pull of the magnet is not sufficient to lift
the armature from the lowered position.

For direct current applicatiorfbrass
discs rest on the top of armature (17) to
slightly separate the armature from the pole
piece to prevent sticking due to residual
magnetism.

No provisions are made for adjustments
to the device in the field.

TIME DELAY UNDERVOLTAGE TRIP DEVICE
Fig. 32

This device is constructed and operated
in a similar manner as in the instantaneous
undervoltage trip device with the addition
of an o0il film time delay attachment and
lever (34). The rear end of this lever is
inserted between the adjusting collar (6)
and the trip lever (20) to delay the trip-
ping of the breaker until the o0il film in
an 0oil pot is ruptured as described below.

The time delay attachment consists of

a disc (25) immersed in oil in an oil pot
(24) which is attached to a cover (27).
This cover is attached to the front of the
magnet (18) by bracket (28) which supports
lever (34) on pin (33). The disc is attach-
ed to lever (34) by rod (26) coupling (31)
and pin (32). Springs (30) attached to pin
“32) and spring poets (29) normally hold the
.s¢ against the lapped surface of the bot-
vom of the-oil pot, and at the same time
hold tte rear end of the lever up to 1lift

.........

The positioh of the adjusting,
collar is fixed by pin (5) at the factory »

LR T R T D
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the adjusting collar and the armature up
against the pole piece (8). When the coil
18 de-energized by the ioss or reduction of
potential, the weighted armature is free to
fall but is restrained by the oil film in
the o0il pot. When this ruptures, after a
time delay, the armature falls and trips
the breaker.

The armature is reset in the seme man-
ner as described under "Instantaneous Under-
voltage Trip Device".

REVERSE CURRENT TRIP DEVICE (Rotor Type)
Fig. 33

A direct acting reverse current trip
device of the rotor type is available for
the AL-2-50 breaker for direct current ap-
plication which will trip the breaker when
the reversed current exceeds the calibration
setting. This device is constructed simi-
lar to a bipolar motor with stationary pole
assembly in which is mounted a series coil
carrying the breuaker current, and a rotating
armature on which is wound a potential coil.
The magnetic field set up by the current in
the potential coil together with the field
set up by the load current in the series
coil, in the normal direction, produces a
torque which tends to rotate the armature in
a direction to prevent tripping. However,
when the current in the series coil is re-
versed, the torque is reversed to cause the
reverse rotation which trips the breaker.

As shown in Fig. 33, the motor element
is mounted on the rear of the mounting base
by studs (21). The armature shaft extends
through to the front to operate the tripping
equipment. For 600 amperes and less, a ver~
tical bar diagonally slotted, is brazed
to one end of the coil (38) and extends up-
wards to external bus (39). To the other end
of the coil, a horizontal bar also slotted,
is brazed and to it is brazed at right ahgles
another horizontal bar which is connected to
the lower stud (16). In sizes above 500 and
including 800 amneres, the bar extends hori-
zontally to the bus and in sizes above S00
amperes, the bar to the bus is horizontal
and the bar from the other end of the coil is
connected directly to the lower stud as shown
in smaller scale in Fig. 33.

The armature shaft (8) is supported in
bronze bearing castings (20) and (28) which
are fastened to the pole shoes (31) by studs
(21) and nuts housed in a spacer (22) for
the front bearing, and by screws (27) for the
rear bearing. An escutcheon plate (7) is
mounted on the front of the mounting base by
studs (21) and to it are riveted two posts
for the calibration plate (11) and two posts
for stop screvs (4) and (6). A trip crank
(5) is clamped firmly by screw and set screw
to the extended armature shaft (8) and sup-
ports the trip arm assembly (3) on pin (14?.
A trip lever ?2) is screwed to the interlock
trip rod (1) and is free to move over the

@
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® the breaker.
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1. INSULATING BARRIER

g 2. MOLDED BRACKET ~

3. SCREW

4. SCREW

S. MOLDED BASE - - .
6. CONTAGT BRACKET WITH STATIONARY CONTACT AND BINDING SCREW
7. CONTACT BRACKET WITH STATIONARY CONTACT AND BINDING SCREW
8.pmN 3% LONG .3125 DIAMETER

Types AL-2-50 Air Circuit Breakers

FiG. 34

PUSH TYPE AUXILIARY SWITCH
SHOWN IN CLOSED POSITION OF BREAKER

upper end of the rod between properly spaced
jam nuts to permit sufficient travel when
the breaker is tripped by other devices.

€ When current passes through the series
coil in the normal direction, the armature
will tend to revolve counter-clockwise,
(looking from the front) to force the trip
crank (5) against stop screw (6). The cal-
ibrating spring (10) also normally holds the
trip crank against this stop screw.
when current passes through the series coil
- in the reverse direction, the armature will
~tend to rotate clockwise, away from this stop
screw, and when the calibration setting is
reached, it will rotate in the reverse di-
rection and lower the trip rod (3) to trip
The stop screw (4) limits the
reverserotation travel:. A calibration plate
(11) is mounted on posts on the escutcheon
plate. The calibration screw (13) passes
through these posts and carries a threaded
calibration index (12) attached to the cali-
bration spring (10). By turning the hexagon-
al head of the calibration screw against the
compression spring (9), the reverse current
setting can be changed.

The trip crank (5) is clamped to the
ammature shaft so that the potential coil
(29) will be located approximately in the
horizontal position with a somewhat larger
ailr gap on the trip side when the crank rests
against stop screw (6) extended approximate-
ly 1/16" to 3/32" beyond the post. When
rated voltage is applied to the potential
coil with no current passing thruugh the

e e . e

But

breaker and the calibration spring is con- :
nected, there should be no movement of the
armature in the tripping direction.
if a movement is detected, buack off
on the stop screw (6) to increase
gap to the pole piece on the trip

After this ad
the stop screw (4) can be set to limit the
travel of the armature so
(5) will be stopped slightly past the verti-
cal position.
of trip rod (3)
trip with 1/32" overtravel of the trip lever
(2) measured at the trip rod (3).
‘variations of these ad justments may
essary to improve the operation of the de-

vice.

The ad justment of
tripping crank
tion of the reverse current device so their
setting should not be changed unless facil-
itiesrorchecking calibrautionare available.

Because the
low 80% of normal,
be connected to a reliable constant poten-
tial source, preferably to a station battery
bus, if possible.

PUSH TYPE AUXTLIARY SWITCH Fig. 34

To give light indications for open and
closed positions of the
auxiliary switch, is
the breaker base on a

GEI-12052F

16 1S

- SCREW WITH FLAT KNURLED MD,

. COMPOSITION PLUNGER

. COMPRESSION SPRING FOR PLUNGER
- MOVEABLE CONTACT STRIPS

- CONTACT SPRING

. GuIoE

. INSULATION WASHER

- INSULATION WASHER

However, .
slightly
the air
side.

justment has been completed,
that the trip crank

Now adjust the nuts at the top
so that the breaker will

Slight
be nec-

stop screw (6) and the
(5) will uffect the calibra-

potential must not drop be-
the potential coil should

breaker, a push-type
:nounted on the rear of
horizontal line midway

87
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between, and to the right of, the main sta-
tionary contuctsof the right hand pole unit.
A limited number of other operating functions
may be provided for by other auxiliary switch-
es similarly located. A plunger of insulat-
ing material extends through the breaker base
and engages a 3-7/8" long pin which replaces
pin (8) Fig. 7 that supports the main bridg-
ing contact of the breaker in its support.
Une normally closed and one normally open
set of contacts are provided (one to show

\

Types AL-2-50 Air Circuit Breakers

b

and the churacteristics of circuits to be
controlled such as indicating lamps, con-
trol circuits, bell alarm, interlocking of
breakers, etc.

The contacts are designed to carry 20
amperes continuously or 250 amperes for 3
seconds. The number of contacts used singly
or in series should be determined from the
following table of current and voltage of
circuits to be coatrolled.

INTERRUPTING RATINGS - AMPERES

NON INDUCTIVE CIRCUIT INDUCTIVE CIRCUIT (AVERAGE TRIP COIL)]
CIRCUIT ' NOMBER _OF CONTACTS
VOLTS 2 IN 4 IN 2 IN 4 IN
1 SERIES SERIES 1 SERIES SERIES
24 d-¢ 6 30 4 20 30
48 d-c 5 25 40 3 15 25
125 d-c 2.7 - 11 25 2 6.25 9.5
250 d-c '75: 2 8 7 1075 6.5
600 d-¢ .25 .45 1.35 .15 .35 1.25
115 a-c 40 75 24 50
220 a-c 25 50 i2 25 40
440 a-c 12 25 5. 12 20
550 a-c 6 12 4. 10 15

a green light when the breaker is open and the
other to show a red light when the breaker i3
closed). Fig. 34 shows the switch in the
closed position of the breaker.

The contact brackets (6) and (7) with
stationary contacts and binding posts are
mounted on a molded base (5). The plunger
(10) passes through one wing of the base and
a guide (14), screwed to the end of the
plunger, passes through the other wing of
the base. The two movable contact strips
(12) move over a square section of the guide
and are. separated by contact spring (13)
which maintains adequate pressure againgt
the stationary contacts. Spring (11) nor-
mally holds the contacts and plunger to in-
dicate the open position of the breaker.

The molded base (5) is attached to the
bracket (2) by screw (4) and the bracket is
attached to the breaker base by self tapping
screws (3). An insulation barrier (1) is
fastened between the base and bracket and ex~
tends upwards for protection from the break-
er stud.

ROTARY TYPE AUXILIARY SWITCH Fig. 35

The rotary type auxiliary switch, is
the SB-1 typeand is used on all electrically
operated AL-2-50 breakers. It is generally

laced on the mounting panel below the op-
rating mechanism and connected by crank
(7) and rod and couplings (3) to the cross
bar (1). The number of stages and the ar-
rangement of contact switches are deter-
mined by the auxiliary functions desired

38
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" tacts

The auxiliary switch is a cam operuated,
multi-circuit rotary switch. It is provided
with "a" and "b" contacts, and "a" contact
being one that is open when the breaker is
open, and a "b" contact being one that is
closed when the breaker is open. In Fig. 35
where the AL-2-50 breaker is shown in the open
position, Stage 1, next to the crank (7) has
"a3" contacts because its operating cam (15)
is advanced 150 ahead of a regular “a" stage
in closing. This is necessary because its
contacts must close before the arcing con-
of the breaker close. Stage 2 has
closed contacts which are designated "b"
contacts. The crank (7) is forward and the
horizontal position. When the breaker closes
the crank rotates 609 clockwise (looking at
the crank end) and the contacts take the op-
posite position.

A square shaft (8) extends through the
unit, the length depending upon the number
of stages used. Each stage consists of one
cam (15) and bushing (16) fitted over the
square shaft and two movable contacts (6) at-
tached to a barrier (13), all assembled in
a plane at right angles to the shaft. A
stationary contact support (4) carries the
stationary contacts of all stages and 1is
attached to the front frame and the rear
barrier by two round head screws. Two bolts
(10) pass through the molded barriers (13)
and through the bases (9) and (14). when
the shaft is rotated the cam of each stage
opens or closes both movable contacts sim-
ultaneously. In the AL-2-50 breaker: both
sets of switch contacts are in series to
provide two breaks in each controlled cir-
cuit. The cam bushing fits over the square
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. have to be relocated on the bushing.

| CROSS BAR
2 LEVER
3.RO0 AND -COUPLINGS
4.STATIONARY CONTACT SUPPORT
S.STATIONARY CONTAGT ASSEMBLY
€ MOVABLE CONTACT FINGER ASSEMSLY
7. GRANK
8. SHNFT L
B FRONT BASE (CRANK END)
10. THROUGH BT NEX. MO

$-20 wmu Lockwasker
11 BINOING  POST
12 MOVABLE CONTACT SUPPORT
13. MOLDED BARRIER
4. REAR BASE
1S.CAM
18.GAM BUSHING
17.COVER OF INSULATION
8.INSULATED NUTS  :

STAGE -1 —= DRI

ROTARY TYPE

Types AL-2-50. Air Circuit Breakers
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STAGE 1 STAGE 2 STAGE 3

{LOOKING FROM REAR BASE )

FIG. 35
AUXILARY SWITCH A

W CPEN POSITION OF BREAKER

shaft (8) and has 24 external teeth and the
cam (15) with 24 corresponding internal teeth

fits over the bushing to allow steps of 15°

placement with reference to its setting on
the shaft. The proper placement of the cam
on the bushing and the bushing on the shaft
is important for proper operation of the
breaker. Thereisan index mark on the bush-
inz and reference marks on the cam for this
purpose.

The contacté of any stage may be changed
from "a" to "b", or any intermediate position
required, by a change in breaker operation by

changing the position of the cam with refer-

ence to the shaft. If a change of 90° is
required, the cam and bushing should be re-
moved together and replaced on the square
shaft in the proper position. If the change
is 15° or a multiple of 15° the cam will
Each
reference mark on the cam represents 150 of
angldr placement.

- To make the change in the field, first
remove interfering wicing and the stationary
contact support (4) with all the station-
ary contacts (5) by removing two round head
verews. Then remove the two tie bolts which

hold the molded barriers (13) to the bases (9)
and (14). Now remove the rear molded barrier
with the two movable contacts of the rear
stage, which will leave the cam and bushing
of the rear stage exposed. Continue remov-
ing molded barriers, cams and bushings until
the cam to be changed is exposed. In remov-
ing cams and bushings be particularly care-
ful to make an accurate sketch showing the
relation of reference marks on the cams, the
index mark on the bushing and the position
of the bushing on the shaft, and keep ‘the
parts of each stage together. The cam can
then be changed to its new position and the
auxiliary switch c¢an be reassembled.

At regular inspection periods of the
breaker, the auxiliary switch should be ex-
amined for burned contacts, and broken shunts
on contact fingers. If contacts are slightly
pitted or coated with oxide, scrape them
gently with a sharp knife or dress with a
fine file. If the moving contact is burned
or has a broken shunt, the entire contact
finger assembly should be replaced. If a
stautionary contact is burned or dumaged the
complete stationary contuct support and con-
tact (4) should be replaced.
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BELL ALARM DEVICE - -
1. INSULATING WASHER 7. TRIP ARM IS. SPRING
2. ouine 8. TRIP SHAFT 14, STUD
3. BRACKETS WiTH CONTACTS & BIRDING SCREWS 9. SCREWS 1S. SPRING
4. MOLDED BASC 10, BRACKEY 18, PLUNGER
8. R0O 11. CONTACT STRIP 17, BUTTON
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BELL ALARM DEVICR Fig. 36

This device, together with an HGA relay,
includes a push button and rod and a push
type switch. It is designed to provide a
means of silencing the bell alarm whenever
the breaker is automatically tripped and to'
prevent the bell from ringing when the break<
er is manually tripped. It is mounted on a
flanged bracket (10) which is attached to
the left side of the lefit pole unit frame by
screws (12) in the same location as the "Man-
ual Trip" Fig. 10. A left side view and
wiring diagram are shown in PFig. 36.

When the breaker is tripped automati-
cally a "b" contact of the auxiliary switch
is closed to ring the bell alarm through the
normally closed contact. of the HGA relay.
Then when the hand trip button is operated-
the normally open contacts of the push type
switch are closed to close a circuit through
the relay coil. This opens the normally.
closed contacts of the relay to open the
bell circuit. At the same time the normally
open econtacts of the relay are closed which
seals the relay in this position by energiz-
ing the coil through the closed "b" contacts
of the auxiliary switch and the relay con-
tacts which have just been closed. This
silences the bell.

When the breaker is tripped manually by

.the trip rod, the normally open contacts of

the push type switch will be similarly closed
as above so as to energize the seal in the
relay and open the bell alarm circuit before
the breaker is opened, even if the "b" con-
tacts of the auxiliary svitch are closed
after the breaker opens, as described below.

A two circuit push type switch with
molded base (4), is attached by screw (12)
to a flange of bracket (10). Contuct strips
(11) siideover a square section of guide (2)
with spring (13) between them to provide con-
tact pressure. The guide is attached to
plunger (16) in front and to rod (5) in the
rear by stud (14). Button (17) is attached
to the front of the plunger and is operated
by finger pressure through a hole in the
steel front enclosure (18). An adjustin
screw (6) is attached to the rear of rod (5
to engage the trip arm (7) on trip shaft (8).
Contact strips (11) engage contact brackets
with stationary contacts and binding screws
(3). Spring (15) normally holds the rear
contacts open.

The normally closed contacts of the push
type switch are not used in the bell alarm
device as described above and therefore can
be usei for other purposes as may be desired.

OPERATING HANDLE Fig. 37

Yor the munually operated dead front and
enclo:ed circuit breakersa disconnect operat-
ing hundle is mounted in the steel doour or
enclosure to enguge a shaf't and coupling of
the m..nually operated breaker mechanism.

Clamping rings (4) are attached to the
steel door or enclosure (1) by three screws

o gares L.
RS

GEI-12052F

(5) which pass through the nameplate (8)
and backing plate (9). The shaft and brazed
plate (2) pass through the steel enclosure
from the rear. Handle (7) and washer (3)
are attached to the front of the shaft by
screv (6). When the door closes, or the
front enclosure is put in place, the rear
end of shaft (2) fits into a coupling on
the front end of the shaf't of the manually
operated breaker mechanism.

A shim may be necessary between the
clamping rings (4) and the front enclosure
(1) to make a close clearance between wusher
(3) and nameplate (8).

To prevent undue friction in the move-
ment of the handle it is recommended that a.

-lubricant be applied to the engaging surfaces

between shaft and plate (2) and clamping rings
(4) and back plate (9). Lubriplate #130-4,
G.E. Spec. DS0H10, or an equivalent, should
be used.

TYPE ALF-2 FIELD SWITCH WITH DISCHARGE

CONTACTS FIG. 38

The type ALF-2 field switch with dis-
charge contacts is used for the control of
generator shunt field circuits. It consists
of a regular non-automatic two-pole type
AL~-2-50 air circuit breaker, manually or
electrically operated, but equipped with
field discharge contacts, described below,
and placed between the two main poles of
the field switch. The discharge contacts
are closed and opened by a self-contained
mechanism connected to the operating mech-
anism of the field switch.

The discharge contacts are operated and
constructed, as described below, to connect
a discharge resistor across the shunt field
terminals when the field switch opens the
field circuit. The connection of this re-
sistor preventsa high induced voltage across
the field terminals caused by the rapid col-
lapse of flux in the magnetic circuit of the
shunt field.

This field switch is not used with syn-
chronous condensers or synchronous motors
which start on alternating current zs in-
dQuction motors at full or reduced voltuge.

FIELD DISCHARGE CONTACTS Fig. 39

. The field discharge contacts, Fig. 39
of the ALF-2 field switch consist of an
upper stud (7) with a silver alloy contact,
a lower stud (11) both mounted throuzh the
bases of both the field switch and the di-:-
charge contact, a contact lever (34), pivoted
on pin (27) in the frame (23) and an operating
mechanism. The contact lever is connected to
the lower stud by flexible connection (12) and
has a silver alloy contact at the top rvhich
registersvith a similar contact on the upper
stud. The crank (14) is operated by operat-
ing rod and coupling (17) which is coanected
‘o stud (18) in link (20). This link is con-
nected to pins (19) and (21) which are pins
(4) and (38) Fig. 11. In this way the con-
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tacts of this field discharge switch will
close vhen the type ALF-2 field switch opens,
and likewise open when the field switch closes.
The closing of these contacts connects the
discharge resistor directly across the ter-
minals of the shunt field to discharge the
induced high voltage in the field, as shown
in the accompanying connection diagram. Fig.
39 shows the discharge contacts in this posi-
tion.

vhen the main contacts of the field
svitch close, the spring rod (20) is pulled
forward through pin (32) in the contact lever
against the pressure of compression spring
(30), but before the locknuts (33) engage
the pin,. the catch (28) engages rivet (29)
also 1in the contact lever, and draws the
contact lever forward to open the contacts
far apurt. Then, as the lower end of catch
(28) rides over the kick-off screw (22) as
a fulcrum, the catch disengages the rivet
(29) and the spring rod (2¢) now pushed to
the resr allows compression spring (30) to
force the contact lever in the closing di-
rection but the contucts do not close be-
catse pin (32) is stopped by the locknuts
to keep the contacts apart 1/8 of an inch.

Then when the main contacts of the field
«witch open, the spring rod and locknuts move
o the rear to close the dischurge switch

ntucts.

An arc chute encloses the contacts with

% barrier (1) and pole pieces (2) un euch
side and supported to the ficld switceh hase

42
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38
TYPE ALF-2 FIELD SWITCH WITH CONTACTS

by support (3), rivets (4) and self-tapping
screw (5). A magnet (8) is supported be-
tween the barriers below the upper stud (7)
by rivet (9). In live front field switches
barriers (35) are attached to the discharge
switch base (6) by self-tapping screws (10).

The first ad justment consists of length-
ening or shortening operating rod and cou-
pling (17) so that the discharge contacts on
contact lever (34) and upper stud (7) open
just before the main contacts of the field
s¥itch close. .

The second adjustment consists of ad-
justing the kickoff screw (22) so that the
catch (28) disengages rivet (29) just before
the field switch is fully closed.

The third adjustment consists of ad-
justing the locknuts (33) on spring rod (26)
until the contacts of the discharge switch
are 1,8 of an inch apart when the field
s¥itch is fully closed.

TYPES AL-2-50Vl, AL-2-50Y2 AND
AL-2-50Y3 CIRCUIT BREAKERS-

These circuit breakers are designed
for the protection of resistance welding
maehines to instuntaneously trip at higher
current settines than provided with instan-
tancous overcurrent trip devices as shown in
Fies. 20 und 2¢. The breakers  differ from
the recular type AL-2-30 breakers because
slichtlvdifferent overcurrent trip parts are
resuired tn sccure the special calibration.
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BARREER FOR ARC CHUTE
POLE PIECE FOR ARC CHUTE
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. RIVETED PIN

SCREW

BASE

UPPER STUD AND CONTACT
NAGNETY

RIVETED PIR

. SCREW

LOWER STVD
FLEXIBLE CONNECTION

Y

$853

By

24

B a ahail o Do i < e s o e My

o Ak ad

/

~

L)

N

I
3,
tl

. ’0\.'
4

O & ®

. FIG.39
- FIELD DISCHARGE CONTACTS

WITH FIELD SWITCH M OPEM PORTION

scRew
cRANK

PIN AND SPACER

TENSION SPRING

OPERATING AOD AND COUPLING
STUD (IN LINK 20)

PIN (PN 4 FIG.11)

LINK WITK BOSSES AND STUD
PIN (PN 38 PIS.H1) -
KICK-OFF SCREW

PRAME

CONTACT LEVER

P WA ALY ML AT S SIS

- e s
AR

[T Y]

TYPICAL CONNECTION

DIAGRAM
®m mver
2 sPRIS NOO
€ W, COTTER AND SPACER
2e  cavew
28 miver
30. COMPRLSSION SPRING
3. waswem
2. N
33 LOCKNUTS AND LOCKWASHER
34. CONTACT LEVERY
35, BARRIER

> o v -
- o~

cer aew s s e g s e .

GEI-12052F

[

o e o
art



A S AL ST el IS TN = 3 e

44

CURRENT AND DUTY CYCLES OF AL-2-50Y1,

AL-2-50Y2 AND AL-2-50Y3 BREAKERS

GEI-12052F Tyres AL-2-50 Air Circuit Breakers i
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; AL-2-50Y1 Breaker AL-2-50Y2 Breaker
During- During-weld KVA During- During-weld XVA
Duty weld Duty weld
Cycle AP 220 Volts 440 Volts 650 Volts Cycle AP 220 Volts 440 Volts 550 Volts
Rms Bmp
0,03 8000 1760 3620 4400 0.03 10680 2360 4100 6870
04 6926 1626 : 3050 $810 O 9260 2040 4080 6100
.06 6200 13685 ¥ 8730 3410 " .06 8280 1820 3640 4550
.08 6660 1243 2486 3110 08 7550 1660 3820 4150
07 6230 1160 . 2300 2080 .07 6990 1640 3080 3840
.08 4900 1078 2166 2695 .08 8540 1440 2880 3800
09 4620 1016 : 2082 2540 - 09 - 6170 1380 2720 3390
10 4380 986 1972 24156 .10 6860 1290 2680 8220
.20 3100 682 1364 1706 .20 4140 910 1820 2280
»30 2530 656 1112 1390 «30 3360 744 1488 1860
40 2190 482 964 1206 40 2926 644 1208 1610
50 1960 431 862 1078 60 2820 678 1162 1440
.60 1788 393 7868 983 60 - 2390 628 1062 1316
.T0 16560 363 726 907 .70 2810 488 972 1210
« N :~. Aol 8. 4000
3 iy gs scoof LT
g\ ¥ 1S
:g 00| At g 2000 T4 -
£ 4 et £
3
£ §S 1000
.3 L &« 200
e 11 ‘ ( §§°‘-’°3~§o g 33 3%
§3 33 $3 35 g 3 33 S 3 3
Duty Cvele Duty Cycle
During- During-weld KVA
Duty weld
Cycle AMP 220 Volts 440 Volts 650 Volts
B Rums
0.03 4040 890 1780 2226
04 3500 770 1640 1925
.05 3130 689 1378 1722
.06 2860 629 1258 1574
.07 2640 580 1161 1463
.08 2740 544 1087 1360
.. .09 2330 518 1026 1282
N .10 2216 487 o974 1219
.20 1566 346 €89 861
.30 1278 281 562 703
.40 1107 244 487 609
.50 990 218 436 5486
.60 903 199 398 497
.70 836 184 368 460
F16. 40
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Standard calibration ranges are 600 to
1500 amperes, 1400 to 4000 amperes, 2000 to
5000 amperes and 4000 to 10,000 amperes.
Within reasonable limits other ranges can be
provided where the highest calibration set-
tings will not exceed 2f times the lowvest
settings.

As the duty imposed on these welding
circuit breakers is intermittent and quite
variable depending upon various types of
welding to be done, the breakers are not
given continuous current ratings. They are
designed to safely carry "during weld am-
peres" or "during weld KVA" at welding periods
not to exceed the corresponding "duty cycles"
as tabulated in Fig. 40.

RENEWAL PARTS

When ordering renewal parts address the
nearest Sales Office of the General Electric

3 Company, specifying the quantity required and

(M-6490627)

Ny

describing the parts by catalogue numbers as
shown in Renewal Parts Bulletin.

In the absence of a Renewal Parts Bul-
letin the described parts should be referred
to by giving the complete nameplate data of
the circuit breaker or accessory, and re-
ferring to part numbers and figure numbers
where illustrated in this instruction book.

If several parts are desired as an as-
sembly, reference should be made to each
part with instructions to ship assembled.
If a part has not been given a part number
in any of the figures in the instruction

‘book, it should be referred to as being be-

tween or adjacent to parts with numbers. A
sketch giving approximate size and shape
would be helpful in some cases.

Spare parts which are furnished may not
be identical with the original parts since
changes and improvements are made from time
to time. However, parts which are furnished
will be interchangeable with the original
parts with no extra work for replacement
beyond that required to install parts iden-
tical. If additional work or caution is re-
quired, complete instructions will accompany
the parts. If identical parts to the orig-
inal parts are required the order must state
that they are to be identical.

WIRING DIAGRAM

Figs. 41 and 42 show schematic and
typical wiring diagrams for electrically
operated AL-2-50 breakers.

T The standard arrangement for direct
current circuits is to have voltage coils
connected solidly to the negative bus or
line if possible.

Types AL-2-50 Air Cireuit Breakers
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IF YOU REQUIRE SERVICE

{F AT ANY TIME yov find it necessary fo repair, recondition, or rebuild your G-E apparatus, there are 30 G-E service shops
whose facilities are available day and night for work in the shops or on your premises. Factory methods and genuine G-E
renewal parts are used to maintain the original performance of your G-E apparatus. If you need parts only, immediate
shipment of many items can be made from warehouse stock.
The services of our factories, engineering divisions, and sales offices are also available to assist you with engineering
problems. For full information about these services, contact the nearest service shop or sales office listed below:

APPARATUS SERVICE SHOPS

Atiantac—Chombles, Ga...... 4639 Pecchiree
indus. Bivd.

®Baitimore 30, Md.......... 920 E, Fort Ave.
Boston—Medford 55, Mass.......... Mystic
y Vailey Plwy.

Suffalo 11, N Y., ......... v+ .318 Urban St.
Charleston 28, W, Va..306 MacCorkle Ave., S.E.
Chorlotte, N.C............ 2328 Thrift Road
Chicage 80, M.. .......... 849 S. Clinton St.
Cincinnati 2, Ohio. ........ 444 W, Third St,
Clevelond‘4, Ohio. ... ... 4966 Woodland Ave.
Columbys 15, Ohio......... 213 Cozzens St.
Dallas 9, Texas.......... 3202 Manor Way
Denver 5, Colo.. .......... 3353 Larimer St.
Detroit 2, Mich............ 5950 Third Ave.
Houston 20 Texas. . 5534 Harvey Wilson Drive
Johnstown, Pa...........00unn 841 Oak St.
Kansos City 8, Mo.. ... cvuens 819 E. 19th St,
Los Angeles 1, Calif.. .. ... 6900 Stanford Ave.
- Mitwovkée 3, Wise. ..... 940 W. $t. Pavl Ave.
Minneopolis 12, Minn.. ....2025 49th Ave,, N.
Noew York 14, N, ¥........ <416 W. 13th St
Phitadelphia 23, Pa........ 429 N, Seventh St.
Pittsburgh 6, Pa. .......... 6519 Penn Ave.
Portiand 18, Oregon............ Swan Island
Richmond 24,Va.......... 1403 Ingram Ave.
St, Lovls 10, Mo....... ve...1115 East Road

Akron 8, Ohlo........ ves0.335 S, Main St
Abbany 7, N. Yoo ivvcnennnnnns 90 State St.
Ubvquerque, N. Mex......... 323 S. 3rd St.
Allentown, Pa.........0000 1014 Homilton St.
Amarillo, Texos. . coovevvoeensn 300 Polk St.
Appleton, Wise. ....... 531 W. College Ave.
Atlonte 3, Ga......... 187 Spring St., NW,
~AvgustasGa.. ..ot i i 202 13th St.
Bakersfleld, Colif............ 211 E. 18th St.
Boltimore 1, Md........... 111 Park Averwe
Bongor, Maine............. 77 Central St.
Beaumont, Texos. ......... 1385 Calder Ave.
Singhamton, N. Y........... 19 Chencango St.
Birminghom 3, Ala...... 1804 Seventh Ave. N.
Bluefieid, W.Va.P.O.Box 447, Appalochian Bldg.
Bosten 1, Mass.......ev0ve 140 Federal St.
Buffalo 3,N.Y..... SN 535 Washington St.
Butte, Mont.. P.O. Box 836, 103 N. Wyoming St.
Conton 2, Ohio....... 700 Tuscarawas St., W.
Cedar Rapids, lowa. .... 203 Second St., S.E.
Charleston 28, W, Va..306 MacCorkle Ave., S.E.
Charotte 1, N. C........... 200 S. Tryon St.
Charlottesville, Va........... 123 E. Main S,
Chattancoge 2, Tenn.. . .... 832 Georgia Ave.
- Chicago 80, IIl..P.O. Box 5970A, 840 S. Conal St.
Cincinnati 2, Ohio.......... 215 W, Third St.
Cleveland 4, Ohio...... 4966 Woodland Ave, -
Columbia 1, S.C.. P.O. Box 1434, 1420 Lady St.
Columbus 15, Ohio.......... 40 S, Third St.
Corpus Christi, Texas. . 108%& N. Chaparral St.
Dallas 2, Texas. ... ...... 1801 N. lomar St.
" Davenport,fowo....... «+. 511 Pershing Ave.
Ooyton 2, Ohle........... 118 W. First St.
Denver 2, Colo........... 450 Seventeenth St.
Dei Moines 9, lowa . ..... 418 W. Sixth Ave.
Detroit 2, Mich.......... 700 Antolnette St.
Duluth 2, Minn......:....14 W, Superior St.
Elmira, N. Y....... Main and Woodlawn Aves.
-El Paso, Texas. .......... 109 N. Oregon St.
Erie 2,Pa................ 10 E. Twelfth St.
Fugene, Ore............ 29 W, Eleventh St.
vansville 19, Ind....... 123 N.W, Fourth St.
,alrmont, W. Va........... 511 Jacobs Bidg.
P.O. Box 1626
Fergus Falls, Minn.. ... .. 102 W. Lincoln St.,
P.O. Box 197
Flint, Mich. . .. .ocevennnn 653 S. Soginaw St.
y Hawall: W, A. Romsay, Ltd., Honolule
4

T

Seattie 4, Wash.. .... e ov:3422 First Ave,, S.

*Convnient G-E Renewal Parts Center for-over-the-counter purchases of lpdustrial parts, located ot same oddress.

APPARATUS SALES OFFICES

Fort Wayne 2, Ind........127 W. Berry St.
Fort Worth 2, Texas. . . .. .408 W, Seventh St.
fresno 1, Calif.. . ....... Tulare ond Fulton St.

. Grand Roplds 2, Mich..148 Monroe Ave, N.W,

Phoenix, Ariz. . P.O. Box 4037, 303 Luhrs Tower

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.

San Francisco 3, Collf.. ..... 1098 Harrison St.
Salt Loke City 4, Utah, 301 S. Seventh West St. -

2, -
B *'. . .
Toledo 4, Ohlo. . ......... 1 So. $1. Clale S, -
York, Pa.......co0c. .. .54 N, Horrison St
Youngstown 5, Ohlo. . ...272.E Indicnolo Ave.
<

Pittsburgh 22, Pa.........535 Smithield St.
Portland 3, Maine J........ 477 Congress St.
Portland 7, Ore.. .% .. ..920 S.W. Sixth Ave.
Providence 3, R. L. . . .. .Indvitrlal Trust Bidg.

Youngstown 5, Ohlo.. . .272 E. Indlanola Ave.

Canada: Canedian General Nectric Company, Ltd., Torente @

Greonsboro;N.C.......... ...301 S.Eim St, Roleigh, N. C,. ... ......336 Fayetteville St.
Greenville, 5. C.......108 W, Washington St. Reading, Pa.. .... RPN RPN 31 N. Sixth $t.
Hogerstown, Md....... Professional Arts Bidg. Richmond 17, Va.......:.700 & Frankiin St.
Harrisborg, Po...........300 N. Second St. Riverside, Calif.. . ........... 3808 Main St.
Hortford 3, Conn.. . .........410 Asylum St. Roancke 16, Va......920-924 S. Jefferson St.
Houston 1, Texos. ........ 1312 Uive Oak St. Rochester 4, N Y............... 89 E. Ave,
Indionapolis 4, ind.........110 N. Hilinois St. Rockford, HIL,. ......... eees. 110 S, Fiest St
Jackson, Mich.. ....... 120 W. Michigan Ave. Rutlond, V8. . ...covievennn 38% Center St.
Jockson 1, Miss.. ........ 203 W, Capito! St. Sacramento 14, Colif.. . . .626 Forum Building
Jacksonville 2, Aa.......... 700 E. Union St. Saginaw, Mich.. ........ 312 Becringer Bidg.
"% Jamestown, N. Y..P.O. Box 548, 2 Second St. - St.lovis2, Mo............ 112 N, Fourth St.
Johnson City, Tenn.. . .321-323 W. Walnut St. Saly Lake City 9, Utch. ...... 200 S. Main Sr. ..
Johnstown, Pa.. ... . tesenns I...841 Ock St. 4y _Son Antonio 5, Texas....310 S, St. Mory's St, .=~
Kansas City 3, Mo.. ....106 W, Fourteenth St, San Diego 12, Colif........ 510 Electric Bidg.
Knoxville 08, Tenn.. .. ....... 602 S, Gay St San Francisco 6, Calif.. . .23 Montgomery St.
lansing 8, Mich. ........ 106 W. Allegan St. San Jose, Calif.. . .409 Bank of America Bidg.
Uncoln 8, Neb.. . ............ 1001 "O" S, Savonnoh, Ga............... 4 E, Bryan St.
Litte Rock, Ark........ 103 W. Copitol Ave. Secttle 4, Wash........... 710 Second Ave.
Los Angeles 54, Calif.. ...... 212 N. Vignes St. Shreveport, la.. . .......... 1513 Line Ave.
Lovisville 2,Ky......ccvven 455 S. Fourth St. Sloux City 13, lowa.......... 507 Sixth St.
Madison 3, Wise.. . ........ 16 N. Carroll St. Sioux Folls, S. O... .. ..321% S. Phillips Ave.
Manchester, L H.............. 875 Elm St. South Bend 11, Ind.. .. 112 W, Jefferson Blvd.
Medford, Ore. P.O, Box 1349, 205 W. Main St. Spokane 8, Wosh.. . ........S. 162 Post St.
Memphis 3, TeAn.. ........... 8 N. Third St. Springfleld, M.. . .......... 607 E. Adoms St.
Miomi 32, Fla.......... 25 S.E. Second Ave, Springfleld 3, Mass........... 1387 Main St.
Milwovkee 3, Wise. .. .. 940 W. St. Paul Ave. Stockton, Colif....... 11 So. San Joaquin St.
Minneapolis 3, Minn.. .. ...... 12 S. Sixth St. Syracuse 2, N, Y..........113 S. Salino Si.
Mobile 13, Alo.. ......:...54 St Joseph St, Tocoma 1, Wash.. . . .1202 Washington Bidg.
Nashvilie 3, Tenn.. . ... . .234 Third Ave., N, Tompa'§, Fla.. . cevveee...1206 North A St.
Newark 2, N L. .. .vvnnen, 744 Broad St. Tolede 4, Ohio. .. .......420 Madison Ave.
New Haven 6, Conn.......... 129 Church St. Trenton 8, N. J..........214 E Hanover St.
New Orleans 12, la......... 837 Gravier St. Tuise 3, Okla.. . ....... ..320 S, Boston Ave.
New York 22, N. Y....... 570 Lexington Ave. Utlca 2, N. Y...... P 258 Geneses St.
Niagara Falls, N. Y.. . ..... +.253 Second St. Washington §, D.C.. . .806 Fifteenth St., N.W,
Norfolk 10, Va.. ... ....... 229 W. Butte St. Waterbury 89, Conn:. . ....111 W. Main St.
Ogklond 12, Calif......... 409 Thirteenth St. Woaterloo, lowa. . .......... 206 W. 4th St.
Oklahoma City 2, Olda. .. 119 N, Robinson S, Wheeling, W. Va.........40 Fourteenth St,
Omaha 2, Nebr....... 409 S. Seventeenth St. Wichita 2, Ken,. . .......... 200 E. First St.
Podueah, Ky.. .o vvvvnnnns 231 S. Fourth St Williamston, N.C................ City Hall
Pasco, Wosh.. . .. ........ 421 W, Clark St. Wiimington 98, Del. . . ... 1326 N. Markst St.
Peorio 2, M............ 309 Jefferson Bldg. Worcester 8, Mass.. .......... 507 Moin St
Philodelphia 2, Pa...... v .. 1405 Locust St. Yok, Pa.. ......co00n0e 56 N, Harrison St.




