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AIR CIRCUIT BREAKERS

TVPES'A,l—JvSO. ALF=-2, AL~2-50Yl, AL-21~50Y2 AND AL-2-50Y3, UP YO 1600 AMPERES

{FORMERLY TYPES AL=2, ALF-2, AL-2-Yl AND AL-2-Y2, UP TO 1600 AMPERES)

These snstructions do not purport to cover
all details or variations in equipment nor to
provide for every possible contingency to be
met in connection with installation, operation
or matntenance. Should further iwformation
be desired or should particular problems arise
which are wot covered sufficiently for the pur-
chaser’s purposes, the wmatter should be re-
ferred to the General Electric Company.

GENERAL INFORMATION

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

APPLICATION

The Type AL-2-50 circuit breakers cover-
od by this instruction book are generally
used for the protection and control of elec-
trical apparatus, main feeders, branch cir-
cuits, including enquipment in bulldings, in-
dustries, power stations and merchant marine
application within the ratings designated be-
low. Type ALF-2 circuit breakers are used
for generator fleld control. The Types AlL-2-
50Y1, AL-2-50Y2 and AL-2-50Y3 circuit break-
ers are for use with resistance welding ma-
chines.

These circuilt breakara may be equipped
vith a wide choice of operating and trip de-
vices ond aocessorlies for overcurrent protec-~
tion und other functions.

RATINGS

Current Ratings:
- Up to and including 1600 amperes
Yoltage Ratings:
- Up to and including 600 volts a-c
Up to and including 250 volts d-¢
. From 251 to 750 volts d-c
Intorrupti.ng Capacity:
00,000 amperes

OPERATING CHARACTERISTICS AND CONSTRUCTION

The cirocuit breakers-can be furnished
either dead front for switchboard mounting or
enclosed in steel cases with or without s
pall-box, They may be furnished single,
double, triple or four poles and ¢losed by a
toggle mechanism operuted manually, or elec-
trically by motor, or by a maintenance closing
handle against heavy springs backof the mov-
able contacts and springs between the frame
and operating mechanism. These springs supply

" the power to open the bresker when a latch is

released elther manually by pushing the manual
trip button to the rear or by any trip device
provided. The clrcuit breaker 1s trip free
from the closing mechanism, as described under
"Operating Mechenism".

The path of the ocurrent through the cir-
cuit breaker is through the upper studs and
contact blocks, the stationary and movadle
contacts, the series colls and the lower
studs, The main contactsclose after the arc-
ing contacts, and open before the arcing ocon-
tacts separate to prevent burning of the main
silver contacts. Arc quenchers and box type
barriers ure provided to extinguish the arcs
ufter the arcing contaects open in cirecuits up
to 600 volts a-c and 250 velte d-¢, and blow-
out coils und arc chutes are providedin eir-
cuits between 251 and 750 volts d-c as de-
scribed under "Contact Assembly™, "Arc Quench-
ers and Barclers” and "Arc Chutes and Blowout
Colla™.

SHIPPING - UNPACKING -
TRANSPORTATION DAMAGE

STORAGE

Imnediately 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 dumage
claim should be filed a4t once with the trans-
portation company and the nearest General
Electric Sales O0ffice shouldbe promptly noti-
fied.

UNPACKING

The breakers should be unpacked ss soon
as possibleafter being received as difficulty
may be experlenced in making c¢laim for damage,
not evident upon receipt, if delayed. Care
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 he mounted
in their permanent location at once, the
should be stored in a clean, dry place an
preferably pluced in a vertical position.
They should be supported to prevent bending
of studs or damage to the breaker parts. It
iz best not to cover the breakers with any
packing or other material that is apt to ub-
sorb moisture which may ocause corrosion of
breaker parts. A covering of paper will pre-
vent dust from-settling on the breaker parts.

INSTALLATION

Before installing the circuit breaker it
is imfortant that 1t should be in the open
position. )
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| have 1ndividual steel housings.

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 instaulling them in the permanent
structure ag described below. Upon request
eircuit breakers may be shipped on temporary
bases and instullation includes transferring
them from the temporary to the permanent base
as described under "Transferring from Tem-
porury Mounting".

LOCATION

The Type AL~2-50 air circuit breakers
ghould he installed in a clean dry place where
theywill bereadily accessible Cor convenient
operation, inspection and maintenance. No ad-
ditional clearance heed be provided for dissi-
pationof arcing gases for voltages up to 600
volts a-¢ and 250 volts d-c¢ as barriers are
provided which enclose the arc quenchers.
‘Bowever, in circuit breakers for 251 to 750
volts d-0, where arc chutes and blovwout coils
arp provided, additional clearances will be
roquired as will be ghown in outline drawings
supplied with these ¢ircuit breakers.

DEAD FRONT BREAKERS Figs. 1 and 2

These have burriers which enclose the
arc quenchers and are suitable for mounting
behind & front enclosure to protect the oper-
ator from coming in contact with 1ive parts.
They are designed for mounting in switchboards
with other eircult breakersand control equlip-
ment. Provision 18 made in the front enclo-
sure for operating control and visual posi-
tion indicator. Installation consists of
mounting them in the enclosing structure,
mounting the front enclosure and connecting
the power buses or cables and control wiring.

ENCLOSED BREAKERS
" These are for separate installation and

In g 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-
" legs connectors. Ina motor operated breaker

. a larger steel housing encloses the entire
- breaker-and the mounting base of the breaker

is holted to angle brackets within the hous-
ing. It is provided with a hinged door with
operating ocontrols and visual position indi-
oator. Installation of the manually operated
breaker consists of bolting the mounting base
to the mounting structure and connecting the

. power cables and control wires direct to the

. solderless connectors or through cover plates
+in the pull .box, if used. Installation of
-the motor operated breaker unit consists of
holting it to the supporting structure through

~attached to the solderless connectors.

angle brackets attached to the rear of the
steel housing and connecting the power cubles
and control wires through the cover plates
in the housing.

SILVER CONTACTS

Silver contacts, described under "Con-
tact Assembly", should be checked as lollows
before the circuit breaker is put 1n operu-
tion:

1. Wipe off any dust which may have col-
lected on the contact surfaces with a cleun
cloth.

2. Clean the contacts with a good grade
of silver polish or very fine sandpaper to
remove any dark surface (1lm so that the con-
tactsare clean and bright. 1Ir silver pulish
is used, be careful to remove all polish from
the contacts or insulated parts auller clean-
ing. If sandpaper is used, care nust be ex-
ercised to maintaln line contuact.

3. Take contact impressions as described
under “Contact Assembly" to determine 1If
proper line contuct is being obtalned. If
necessary, impruove contucts as described un-
der "Maintenance".

BREAKER CONNECTIONS

Before connecting eurrent-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-
cult breaker are de-energized.

The connectlons to the clrcuit breakec
atuds should be clean, flat and free from
burrs to assure full contact area and Cirmly
clamped or bolted in place to prevent ex-
cessive heating. In enclesed circuit break-
ers the cables should be ¢lean and of ample
size to assure maximum contact surface when
The
connecting cables or bus burs should have
adequate current-carrylngcapaclity, 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.

TORNUE BRAKE

It sometimes happens, during shipment,
that oil will escupe from the gear case of
the motor operating mechanism and become
spread over the brake drum (1) Fig. 18 and
bruke 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 1t to the gear housing and 1ift out




17

"--;.! ‘ |—-~'J—J.—.';5 :
7 }

L

BAFRER . oM . OMMATI  WECHANEEN
AN AT . TR LATCH $TRap o8 CADAS Ban
1 KADNE LD ANO-ORS B TR® LATOR 25, Ohimrul N
ARG QLUENOMIN (RAR FHLA) L - AT. LEANLE  COMMEC TION
L MW MO AORS LT 1L MAN CONTACT MUWPOAT (W@ FiL D)
L WA ARG MDA ARO WTATIORMEY NI OCWTACT L ) E9.MOVASLE ANONE OONTAGT M SUPPORT
T. SRAORET In ARATUN 0 FLEXIRE COMMEIGTION
[ ) m scnew NI FRONT ARG AUMMTR AMD WASMT
[ . . b, LW T 32 WTE AN BAIHTES
B USSR FTUG AMD MM STATEOMANY ODNTAOT IWE FRLT) T0. OMERATING mAMDILL 3. MUTS AND WARTAS
Il DADOSS OO 15, DAL MARETE OvERCLRENT TAW B REMORRE FRONT COVRS
18, BaLE MY 800 TO WO ANME TMQ TR &)

FIGURE 6
LEFT SDE VIEW OF POLE UNIT

- P I et

- e




he impellor (3) Fig. 18 and the ccupling
{5) Fig. 18 which carries the brake shoss {u)
¥ig. 18. In replacing be sure th.: ... ..-
elloris placed so that it will beur against
the lugs of the brake shoes when the motor ro-
volves clockwise (looking down). ‘

TIME DELAY OIL POTS

0il pote used in devices to provide time
delay are shipped with oil removed and a piece
f paper is placed between the lapped disc
surfaces. Be sure to remove this paper, clean
he pots and disc surfaces with kerosene ar
ptha and fil1l the pot with ofl, General
Blaciric specifications D6B7Al, to the de-
mignated level.

RANSFERRING FROM TEMPORARY MOUNTING

It 1s ulways preferable to have an air
ireuit breuker shipped on a permanent base
or panel section. Remounting of a breaker by
persons not entirely familiar with its de-
ailed construction may result in misalign-
ment or improper adjustmenti with resultunt
satisfactory operation. Temporary buses
will not be supplied when reverse current
rip devices are involved.

For those cases where a circuit breaker
s shipped on a temporary base, first make
sure that the permanent base or panel is
properly drilled in accordance with an ap-
proved drilling plan furnished by the General
Biectric Company for the partleular breaker.
In transferring the breaker it should not
be dismantled any more than is necessary to
pffect the transfer. Sub-assexmblies, such as
overcurrent trip devicens, operating mechanism
d 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 circuilt breakeris given in Fig.
J5. It is suggested that this procedure be
ollowed 1n the order in which the operations
are nalphabeticully arranged. Re~install
parts and devices fn the reverse order.

In reassembling it is important that the
same alignment of partes be maintained as when
the breaker waus originally installed and
tested on the temporary base at the Factory.
fter reassembling check for binding of trip
shaft and for excessive friction elsewhere,

Clean the silver contacts, take contuct
ilmpreseions and improve line contact as de-
secribed above under "Silver Contacts".

OPERATION AND MAINTENANCE
OPWTION

After the breaker has been installed,
islowly operate 1t manually several times

e Lrewesd telow) und observe whether the
sontacts line up properly and make sure that
ait parts move feegl : psup e MaNN
vithout binding or excus: .« friction, Se-
that The Lreeeker latehns sueare v w0 upd)
Creoyr . vothe breaker L ey pe. o oA
drdervel tore device it cannot ke lsirhewo
closed aniil e Minls 4 ARsrabing phoues Lie.
or hizher, is appliea 1o tuis device, or the
plinger is held within the czil.

3]

Manually operated AL-2-56 ei-muit Lreuk-
£rs, covered in these instructions, are ¢luses
by first turning the operating handle in the
counter-clockwise direction from the nurmu:
position of "bandle-down™ to a position of
"hande-up”, to reset the oporatinT mechunis:
antd then turning the wandle in the clociwiz.
direstion to pusition of "handle-down™ 1
clos theelreuit breaker, as deseribad unu.
"Mantal Uperating Mechanism®™. DO NOT ATTEMPT
TO O ¥ THE CIRCUIT BRFAKER BY COUNTER-CLOCK-

WISE . ATION OF THE OPERATING BANDLE. The
clreu:t “reaker isopencd manually by pushing
the oo T tip buttor Yo the rear, as de-
seribat mler "Man. e} ip", to release the
trip tav li. dbiebandl. cematns in the "lowag:

positivn afver tripping.

Ble: trically ovperated circult break: s
may be ~l1osed manually by inserting a mai:- -
tenance closing handle in a socket provided
for this purpese in the front of lever (28)
Fig. 15 and lowering it until the bdreaker
is latched closed. The breaker 1s tripped
by pushing the manual trip button and not
Ly the maintenance closing handle.

The electrically operated breaker will
automntically reset itgself 1f the maintenance
hanidle has been removed, but may not reset
itself {f 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 ecircuits are properly
connected and that the motor, ¢losing reley
and electrical attachments are funetioning
properly. It is important to bear in mind
that the motor 1s rated for intermittent ser-
vice. HReasonable care should be exercised
w¥hen  testing to aveid overheating of the
motor by repeated operations. .

MAINTENANCE

General

Bet'ore inspecting or repaliring, make
sure that the breaker and aoccessories are
disconnected from all electric power, hoth
primary and control voltages.
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Periodic inspection of the circuit break-

,aris recommendedat least once a year or more
- frequently if severe lcad condittons, dust,

molsture or other unfavorable conditions ex-
fst. An inspection of the contacts and arc
quenchers should always be made after it is
known that the breaker has opened a severe
short circuit.

If the breaker remains open or closed
for a long period of time it is recommended
that arrvangements be made to open and close
it several times in succession, preferably
under load, also ¢lean and lubricate where

‘necegsary, as daescribed below, to keep the

contacts and moving parts in good working

condition.

. If overheating, not caused by overcur-
rent, 1s obgerved, look for loose connections,
dameged contaocts or flexible connections.

* At all times it ie ilmportant not tc al-
low pencil lines, paint or other materiuls
of different degrees of conductivity to short
eircuit insulation stripseor barriers between
surfaces of different potential on breaker
parts or attachmente. 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 oon-
tacts as follows: :

1. Wipe off dust and clean silver con-
taots as deseribed under "Installation”.

2. Take contact impression, as described

under "Contact Assembly", and improve con- -

taots to obtain line contaet, if necessary.
Remove rough and high epots with a fine clean
file or very fine sandpaper. DO NOT use
eaery or oroocus cloth. Pittings need not be
removed if 75% of line contonct is obtmined.

Lubrication

In general, the breaker mechanism re-

. quires very little lubrication which should

be applied sparingly. Any excess amount of
oil on the breaker parts is apt to collect
dustand dirt and is to be avoided. A general
recommendation for Jubrication of an air cir-
cuit breaker mochanisa 18 to uae oocasionally
4 fev drops of a good grade of light machine

‘oll at bearing points and wipe off the excess

v#ith a clean cloth. Latch surfanes 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 01l Pots

If the breaker ies equipped with any type
of oll-f'ilm time delay trip devices, make sure
that the oil pots of these devices are thor-
oughly oleaned and kept filled with fresh

10~

oll to the proper level as marked on the potm
at regular ingpection perioda, ut loast every
six months, or more frequently if service i3
severa. A small can of oil for use in these
pots 13 furnished with each breaker. Addj-
tional oil, per General Electrlc OCompany
spocifieations D6B7Al, can be obhtained from
the factory. When cleaning these oll pots,
use kerosene or naptha only, and wipe dry
with a clean cloth. Other oleaning fluids
may act as & solvent of the material of which
the pots are mada.

DESCRIPTION OF COMPONENTS AND AT-
TACHMENTS | .

Although under this heading the deserip-
tion and sdjusatable features of the A.L-2-go
breaker and attachments are given, tt should
be understood that the breakers have already
beeil ad justed, inspected and tested at the
factory before shipment in accordunce with
the information given below. However, 1t is
prssibie that unusually rough handling, trans-
portation and operating conditions after in-
gtullation may have resulted in some loosen-
ing ¢r disturbance of the equipment to warrant
re-checking and re-adjustment may be nec-
essary.

CONTACT ASSEMBLY Fig. 7

The contact assembly of the Al-2-50
breaker consists of stationary eontacts, a
bridging block and areing contacts, the mov~
ing elements of which are attached to con-
tact support pivoted to the frame and actuated
by the operatirig mechanism, as shown in Fig.
¢ and detailed in Fig. 7. :

The breaker is equipped with fine-silver
high pressure line type main contacts silver
soldered to the contact studs end the bridg-
ing block. The surfaces of these contacts
heve been coated with wax at the factory to
prevent the formation of surface film. Ulhe
wax will not interfere with operation as it
will volatilize at normal operating tempera-
tures of the breaker.

When the circuiti breaker 18 closed two
silver contacts, brazed to the rear of bridz-
ing block (9), enguze silver contacts bruzed
to stud block (4) und the top of lower stud
(11) in breukersup to BOO amperes. In auall-
er breakers the contuct is brazed to the
upper connector to whieh the series coil of
overcurrent trip devices is uttnched. The
bridging block is supported on pin (&) that
passes through slots in main contuct supports
(17) which i{s pivoted on pin (12) in the
operuting mechanism frame. Springs (b) bac:
upagainst pin (1) in the movable arcing con-
tact support (19) through slots in the maia
contact supports (17). The stationary arcinz
contact (3) with silver alloy insert und
mugnet (2), 18 attached to the rear are runner
by screws wund the urc runner ls attuched to
the upper stud block by screws (5). The
‘movable arcing contuct (24), with silver
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alloy insert and magnet, 1s attached to mov-
eble aroing contact support (19) which 1is
pivoted on pin (18) in the main contact sup-
port (17).

Abaffle (7) 1is placed between stationary
silver contaots of the upper and lower studs
‘and fastened to mounting base.

ARC QUENCHERS AND BARRIER Pig. 8

" An arec gquencher is provided for each
pole of the Type AL-2-50 cirocuit breaker to
extinguish aroing after the contacts open.
Baoh aré¢ 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 oconsists
of a eylindrical steel pin insulated within
s copper tube and mounted between the sides
by esorews (14). This magnetic pin, together
with the aroing oontact magnets (2) Fig. 7,
and magnet (13) on the front aro runner, faras
a path for the magnetie field caused by the
arcing at the arcing oontacts to force the
arc upwards among the cooling pins and baf-
fles. The baffles are placed above and in
front of the pins to provide furiher cooling
surf'aces as the arcing gases pass betwesen
them, The front arc runner ies mounted in
front of the pins and is connected to the
movable arcing oontact {28) Fig. 6 by flex-
ible connection (10) and sorews (12) after

.the aro guencher is mounted.
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The are quencher 1s attached to the
mounting base by serews (5) Fig. 6 through
the top into anchors inserted in the base
and by gself-tapping screws (8) Fig. 6 through
side angle brackets (6).

Abox type barrier (1) Fig. 9, of molded
compound 18 provided for AL-2-50 oirouit
breaker and fite over the top, sides and
front of the arc quenchers to confine the
arc. It is provided with m removable front
to allow inspection of the are quenchers.
Itis attached to the mounting base by screws
(3) Fig. 9 through the top into anchore in-
serted in the base and by self tapping screws
through angle straps (36) Fig. 9. The remov-
able cover 1s attached by nuts to sorews weld-
ed to these straps.

ARC CHUTE WITH BLOWOUT COIL AND BARRIER Fig. 9

For 251 to 750 volts d-¢ application
an arc chute with a magnetiec blowout ooil
is provided for each pole unit te extinguish
the aroing after the contacts open. The
breaker is provided with a barrier vwhich
encloses the arc chutes for dead front mount-
ing.

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

The blowout coill assembly consiate of
a blowout coil (12) which is brazed to the

(M-6450623 SK)
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rear are¢ runner (10). One end of the coll
1s atteched to the front of the uppér stud
by screws (20) and the rear are runner 1is
attached to the mounting base by screws (11).
The stationary arcing contact (23) 18 at-
tached to the other end of the coil by screws
{(21). The cors (16) is inserted in the coil
within an insulation tube (15) and held in
pPlanos by screws (17) through the sides (4).

The front arc runner (31) is attached
to speoing block (28) by screws (29) and
the blook 1s attached to the sides by screws
(30). Plexible connection (25) is connected
to this front are runner by screws (27) after
the arc chute 1as in place.

The arc eplitter (5) is mounted midway
betwgen the sides, the front being supported
between Bpacers on screws (33) and the rear
rests in a 8lot in spacing block (7).

In  order to place the are chutes 1in
& dead front ' structure they are provided
with a. barrier, open at the top, which 1is
mounted  above ‘and aficlpses them. It con-
sists of compositiom sides (1), rear (2)
stationary front (39), removable front (323
and an-inside barrier (22). It rests on the
top of the 'mounting base and is attached to
it by serews (8) through mounting straps
{Dﬂ} oh the sides 0of the barrier. Wing nuts
d4) Pusten thé romovable front to screws
welded to tho front of the straps. The in-

side barrler is mounted midway betvaeen the
sldes of a two pole breaker to 'isolate ‘the
two arc¢ chutes, e
MANUAL OPERATING MECHANISM Fig. 10, 11, 12
and 13 C ‘ . '

The manually operated breaker mechanism
Fig. 10, 1s operated by revolving 'a pistel
&rip handle located at the front of thé me-
chanism. The normal position of. the handle '
is "down" and in order to close the manially
operated breaker it must first be turned
counter-clockwise approximately 1809 to the
reset position, which resets the lateh: (1B),
and then must be turned cloockvise to ‘the
"down" position to close the breaker The
mechanism is tripped manually by pushi on
the button of the manuel trip, Pig. 19, oy
by tripping devices, which revolves the'trip
latch (8) in the counter-slockwise direction’ "
(looking from the left) to release thé:lateh’ '
(15). Thebreaker cannot be tripped by coun-
ter-clockwise rotation of the operating han-
dle. W¥hen tripped manually or alectrically,’

the handle remains in the "down" posftion., *

Therefore, to reclose the breaker, the handle

must first be turned counter-clockwise tg . L

the “reset" position.and then clockwige to
the "down" position, as da‘_scribad-"‘abo‘veg.
B b . e
The operuting weohanism,: Figs. 11, 12
and 13 of the manually operated bresker con-
sists ol a group of toggles, links and latches
installed in the center pole unit, or center



.

_for the resetting operation;

FIG.

pole location, and isg connected to the other
pole units by cross bar 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 movin parts are attached by fixed pins
4 and 29§_tb'rrame (2), and by fixea 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 op rating handle counter-clockwise,
the ecoéntE;c (22) moves in the same direc-
tion to re olve the link and trunion (z8)
counter-clockwise (looking from the left)
and then re-

- volving the handle clockwise causes the link

~links are off center.

and  trunion to revolve clockwise for the
closing operation. 1In closing the breaker,
the main contact support (1) is forced to-
wards the rear ugeinst the contacts and ex-
tends the opening springs (36) which supply
the power to open the breaker when the latch
(15) 1is released, in that all tmggles and

See Fig. '6, for the
location of opening springs on the other
poles, -

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

 TRIPPED POSITION - As shown in Fig. 11, the

lateh (15) is free of the trip lateh (8),
and ‘toggle links (19 and 35) are in the col-
lapsed position with pin (18) resting on

10
MARUALLY OPERATED MECHAN|SM

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

to draw the main contact support to the open

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

RESET POSITION - When the operating handle
(26) is turned counter-clockwise to the "pe-
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) in 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) is turnead 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 1link
(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 lateh (15) isg hooked over
pin (18) and will not allow toggle 1links
(19 and 35) to collapse. At the same time,
prop (5) is forced behind pin (43) by spring

(8001431)
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(3) to prevent opening of the breaker by
counter-clockwise rotation of the operating
handle.

TRIPPING - ¥When the circuit breaker is tripped
manually by the trip button (1l) Fig. 19,
or by any automatic trip device the ¢trip
latch (8) Ls 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 ipnstalled in the operating pole, as
shown in Fig. 25, The comparable arrange-
ments'for the dual magnetic overcurrent trip
devices are shown in Figs. 23 and 24 respec-
tively. Tripping from the other pole units
18 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 latch (15)
and allows latch (15) to revolve clockwise
about pin (1G) and release pin (18) from
under the hook end of latch (15). Tension
in the opening springs (36) ocauses toggle
links {19) and (35) to collaupse. These and
toggle links (32, 42 and 37) take positions
as shown 1in tripped position Fig. 11. Link
{39) draws the main contact support (1) and
the contacts to the open position and buffer
waghers (40) rest in the concave recess 1in
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 latech (8) ie held in
tripped position by any trip device. This
will not sllow the trip lateh (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
to extend toggle links (32) and link (39)
against the opening spring (36) to close the
contacts.

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

ELECTRICALLY OPERATED MECHANISM Figs. 14
and 15

Electrical operation for closing the
AL-2-50 breaker i{s obtained by the same me-
chanism as for manual operation, except that
it is operated by a totally enclosed series
motor instead of by & rotating handle. For
manual ¢losing of the electrically operated
breaker, a maintenance closing haundle can
be inserted into a socket walded to the front
end of the lever (22) Fig. 15. Tripping is
accomplished in the same manner as in the
manually operated mechanism, thpt is, by

-15-

pushing on the button of the manual trip,
Fig. 19, or by any tripping device which re-
leases the latch (15) Fig. 11 .

As showa in Fig. 15, the motor (1) and
gear reduction assembly are mounted in a
vertical position on the left gide of frame
(15) by serews (16) and the Frume is attached
to the mounting base by screws (13). A worm,
(21), 1s attached to the lower end of the
motor shaft through a torque brake, Fig. 18,
It engnges'a worm wheel (6) mounted on a
horizontal elosing drive shuft (12). On this
drive shaft, within the frame, is mounted a
closing cam (8), welded to a hub which 1s
firmly attached to the shaft by a 3/8" groov
pin. Hotatipn 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 front end of the lever supportsa vertical
rod (26) and couplings (23 and 46) which
are connected to the operating lever (27)
which, in turn, replaces link (39) Fig. 11
of the manually operated mechanism. The
remaining parts of the operating mechanism
and operation are the same in both manual
and electrical eperation. In closing the
breaker, the lever (22) reaches approximately
the horizontal position which draws the red
{26) downward and the link (38) Fig. 1l for-
ward to close the breaker. Tension springs
(11) normally fiold the lever (22) up and
act as reset gprings for the parts of the
motor mechanisn when the breaker is tripped.
The worm and gear operute in a housing partly
filled with 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 buse,
in conjunction with a cut-off switch, Fig.
17, mounted on the right hand side of the
frame (15) and operuted 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, F1§. 18, 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 muxiliary contact, (32)
of the upper unit is in parallel with the
closing switch and maintains veoltage on the
coll of the upper unit to insure a complete
closing eycle even though the closing switeh
1s opened before this closing cycle is com-
pleted. As the main clesing cam (8) Mg,
15 rotates to cloee the breaker, the auxil-
lary cam (43) Figz. 15 closes contact Ml and
then contact M2 of cut-off switeh, Fig. 17,
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‘Contact Ml 16 in parallel with the nomally-
closed contaect (21) of the lower unit to
maintain voltage on the 'coil of the upper
unit after the normally closed contact of
the lowor element opens. Contact M2 ener-
glzes the lower unit which then picks u
and opens the normally-oclosed contact (21§
and closes its normally-open contuct (22).
Its normally-open contuct (22) parallels
contact M2an@maintains voltage on the lower
unit coil, either as long as the closing
switch 1s held closed or as long as the upper
unit ls energlzed. When thebreaker is latch-
ed closed aund the closing cam hae reached &
poeition which will permit the breaker latch
‘to reset, both contaets M1 and M2 are opened
nuickly by auxiliary cam (43, Fig. 15). The
opening of contact Ml de-energizes the upper
unit of the motor control relay which, 1in
turn, opens its contacts and de-encrgilzes
the motor. Should the breaker trip free
during the closing cycle, the motor will not
pump or attempt to reclose even Lf the clos-
ing swltch ls held in the clused posiiion.
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 closging awitch 1is 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 oycle when the closing switch
18 closed.

MOTCR CON*HGL RAELAY Fig. 16

The motor control relay, Fig. 16, of
the AL-2-50 motor operated breaker consists
of two elgffent swith compogition bases mounted
on a comidy steel plate (27) and th. cntire
assembly 1z mountad in a vertical position
on the lover part of the breaker mounting
base. The upper eslement is the motor relay
and the lower element is the cut-off relay.
The upper element consists of a coil {(35),
and magnet (34) which opsrate an armature
{9) supported on a bracket (12) whioh 1is
riveted to the lowser horizontel member of
the magne ~The armature is normally held
in the opfy positicn by spring (16). At-
tached to the upper end of the armature is
a movable contact ¢lip (8) which engages the
stationary oontact stud (5) on the brass
eontact support (37) constituting the ocon-
taoct ewitoh 1-2 of wiring dtegrem, Fig. 42
whioh makes gnd breaks the motor ocurrent.
A permanant Bagnet blow-gut (1) and pole
plecaes (4) are mounted around the contacts
whiech quigkly blow out the arc to open the
motor ci it. The lower end of the arma-
ture suppdrts a composition contact block
(11) to which is attached the movable con-
tagst arm (32) whioh engages a stationary
contact (31) constituting the contaot switch
B=7 of wiring diagram Pig. 42. Spring (14)

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

The lower element consists of coll (29),
magnet (25) and armature (18). The armature
i8 supported between extensions of the lower
front end of the magnet and is held in the
open poaition by spring (24). To the arma-
ture i3 attached a composition oontact sup-
port (19) to which are attached normally
cloged movable contact (21), and normally
open movable contacts (22). These with the
corresponding stationary contaots, constitute
tha contact switches of wiring disgram, 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 (25) attached to the
steel buse (27) completely encloses both
units.

MOTOR CUT-OFF SWITCH Fig. 17

The motor cut-off switch, Fig. 17, 1i»
enclosed in a molded composition box shaped
base {10) on the right eide of the frame
vhich supports the drive shaft and main e¢los-
ing cam of the motor operating meochanism.
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 tha three pointed bridg-
ing contact (12) against stationary contaots
A, B, and Cin the following manner: It will
be noticed that the stationary contact faces
of A, Band C are 1in a vertical plane at
right angles to the base, but ocontact faces
A', B' and C' are in another vertical plane
not parsllel with plane of 4, B and C and
not at right angles to the basa. Contact B
is farther from the base than contacts A and
C. As the cam revolves clookwise (looking
from the rizht) it forces the swvitch ahaft
to the right and forces the bridging contact
{12) to bridge contacts A and C whioh ocon-
stitutes contact switch MiI of wiring dia-
gram, Flg. 42. As the sviteh shaft is and-
vanced farther, it tilts the bridging ocon-
tact (12) to close B and B' also, which con-

stitutes contact switch M2 of the vwiring
diagram. Thie assures that Ml oloses before
M2.

When the main closlng cam advances far
enough to slose the breaker, the auxiliary
cam of this devioce reaches the cut-off point
which sllows the opening spring (2) to open
all oontaots wvhich de-energizes the motor
control relay to open the motor cireuit.

The cover (156) is attached by sorev

'(4) to the molded composition support whish

supports the switeh shaft.
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TORQUE BRAKE Pig. 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 allews rapid closing of the break-
er and quick 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). 1Tho motor shaft has a flat
on it and fits into a hole of the same con-
tour in the impeller. Two brake shoes (&)
are plvoted 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
18 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 lugz which is engaged by the impeller
(3) in such & way that when the motor drives
the inpeller in a normal clockwise direc-
tion (looklng down) the curved bearing end
is forced free of the bruke drum allowing
the motor to freely drive the coupling and
worm shaf't.

When the motor 1s de-energized, the
impeller no longer imposes pressure acalnst

CLAMMIS]L PLATE AND BCNEWS
COUNTER WEIONT

TRIP SMAFT

SCAEWS

SRACKET

10. mOD

. mTTON

IR, STEEL MRONT ENCLOSURE

t3. WASHER AND COTTEA P

14, SRS

LR YT P

FIG. 19
MARUAL TRIP DEYICE

the luge of the brake shoes. The springs
(4) then force the curved ends of the brake
shoes agalnst 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 the clos-
ing cem (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 Fig. 19

The manual trip consists of a push rod
(10) and button (11) mounted in a bracket
(9) which 13 attuched to the frame of the
left hand pole unit by two screws (B)., A
spring (14), backed up in the rear against
the bracket, bears agalnst washer and cotter
pin (13) in the push rod to hold it normally
forward. V¥hen the button is 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 jis
pressed by pushing the finger through a hole
in the steel front enclosure .{12)} of the
dead front and enclosed breakers.

SRUNT TRIP DEVICE Fig. 20

A shunt trip deviece 15 available Ffor
this breuker. Its funetion is to trip the

{M_AUQNR98 cu
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SHUNT TR'P DEVICE

breaker when its coll is energized by the
olosing of a switch, ur relay ocontacts, at
some remote point. The coill is designed
for intermittent service only. Hence 1t
should be ®0 oonneoted 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" contaots of an auxiliary
switch which will open the eilrcult when the
breaker 1s opened.

The device in this bresker 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 eoil (16} and armdature \18)
in a vertiocal position and when energized
the armature is drawn downwards into the
coll whioch causes the plunger (1ll) 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-
clockwigse (looking from the left) to trip
the breaker. When de-energlzed the tensien
epring (6) lifte the armeture out of the coil
to allov the trip lever to return tc the
normal position.

The coil (15) 1s mounted in the magnet

* (16) which is riveted to the frame (1) and

over two brass ides (17), between which
the armature (1B) ts free to move. The upper
ends of the guidesare clamped over the magnet

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

RAND RESET LOCKOUT DEVICE Pig. 21

The purpose of this device is to pro-
vide a means by whioh the eircuit 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,
B0O0 to 1600 amperes. Applications to other
automatic trip devices are essentially the
same .

The device consists of a shaft (1Y)
and (31) of two inter-connected parts mounted
between the frames (29) of the three time
delay e¢vercurrent trip devices, together
with trip fingers, latches, a two circuit
push type switeh and other assembled parts
as described below. When the ¢ircuit breaker
trip shaft (4} i3 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 {8 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, operata
the shaft (19) of this device. This locks
the trip shaft in the tripped position until
manunlly re-set as desoribed below.
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MANUAL RESET LOCKOUT DEVIGE

Three fingers (14, 15 and _4) mounted
oh shaft (19 and 31} have adjusiing screws
(13) which are engagel by counterweights of
the three overcurrent trip devices. Cecniral
finger (15) is connected to lower arm (17)
of stop plate (10} by screw (30) which ties
the two parts of shaft together to more us
a unit. The upper end of the ston plate
(10) is pulled forward by spring (), at-
tached to the flanged bracket (2) and rests
ggainst adjustable stop screw (9) :iso at-
tached to the flanged bracket. This :racket
is attoched to the right side of ihe center

ole mechanism frame (1) by three <ccrews
3). This fixes thenormal position or shaft.
Trip plate (18) is attached to the shaft
(19) and is normally latched wnler the rear
end of the inverted U-shaped latch :em (20)
which is pivoted on pin {(21) in th flanged
bracket. A two circuit switch {22)is mount-
ed vertically on the flanged bruclet and its
operating rod (24) and is pivoted on pin (23)
in latch arm (20). The uppe: #ud of the
operating rod extends through ..other {lange
of the bracket to engage trip ringer (5) on
the trip shaft (4) when the cvercurrent trinp
device operates. Normally when the latch
arm (20) i's set on trip plate (1%), the oper-
ating rod (24) is forced downwart, free of
the trip finger (5) and compresses the spring
(32) on the operating rod. This aopens the
upper contacts and closes the lower contucts
of the awitch, Re-set rod {28) is mounted
in flanges of braéket (2), and apring (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
forwaerd and engages the corresponding finger
{i1, 15 or 16} on shaft (19 or 31). This
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 revolve 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 touchas the rear
end of the re-set rod (26). The trip shaft
amd lateh ara will remain in these positions
until the device 1is manually re-set as de-
scribed below, Lifting the operating rod
{24) closes the upper contacte and opens the
lower contacts of the switch.

Re-setting consists of pushing the re-
set rod {(20) 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 cirecuit
breaker 19 now in a position to be tripped
by any means.
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POSITION INDICATOR

The latch engagemsnt 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 ocircuilt breaker does
not operate the hand re-set lock-out device.
The air gap between the overcurrent trip
devioce 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 arn indicator which
revolves on a shaft 8o that a green or a
rod 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 materinl (S5) which is reinforced
by an internal steel rod (68). This shaft
passes through the tubular bearing welded to
bracket (2) which 1s attached to the operat-
ing mechanism frame (1) by two screws (11).
Collars (7) and (10) sre attached to the
shaft by set sorew (12) and trigger (3) re-
spactively. A link (8) ie connected fresly
to the trigger (3) by cotter pin and washer
end to pin (9) by cotter pin. Pin (9) is
pin (41? Fig. 11. When the breaker iasa in
the open position, buffer washers (40) Fig.
11 on pin (8) rest in the ¢oncave recess

in the operating mechanism frame, as shown
in Fig. 11 which places the indicator in
position to showx the green area through the
hole in the front enclosure. When the break-
er opens pin (8) i3 raised which revolves the
indicator clockwise (looking from front)
to show the red area.

DUAL MAGNETIC OVERCURRENT TRIP DEVICE (up
te GOO amperes) Fig. 23

This device, automatically trips the
breaker under two distinet conditions of
overload; first, with inverse time delay for
overcurrentsin excess of callibration setting
and leas than ten times rated current; and
second, with instantaneous tripping for in-
terrupting overloads exceeding ten times
rated ourrent.

To accomplish lnverse time tripping the
current 1in the series coll (8) 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 umler ten-
sion between the armature assembly and the
calibratien index (23}, and also by a thin
0il film between upper disc (17), wilech is
pivoted to the armature assembly, and the
lower disc (lu) attacted to the bottom of
oil cup (15) which holds the 01l in which
both discs awre ilmmersed. For currents below
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the calibration setting, the - alibration
spring prevents the armature from picking up
and no force i3 exerted to separate the discs
in the oll pot. For currents in excess of
the calibration setting the magnetic pull on
the armature exceeds the pull on the cali-
bration spring {21) and the excess !orcc
tends to pull the two flat dise surinces (L)
and (17) apart by rupturing the oii Cilm he-
tween them. Once this oil film is 1uptured,
the armature. bicks up and trips the oreaker.
The time requlred to rupture the o.l {iln
varies inversely with the force aoplied and
hence inversely with the current throavh 1he
breaker. Thua, 1f the overcurrert 2] s he-
low the calibration setting belviye lhe o0il
film is ruptured the breaker wili noi trip.

For instantaneous tripplng fo)r current
in excess of ten times the breaker rating
the armature is further restrained by a pair
of heavier instantaneous trip springs (20),
one on each side of the device, attached at
the lower Front end to the fiaca frame (12)
and at the upper rear end to the cover and
support {14). This cover is plvoted on pin
{13) and supports the oil pots. Thus, if
ovarcurrent demands immediate tripping, the
heavier pull on the upper disc 1ifts the
conplete o0i1l pot assembly, as the springs
yield, without waiting for the rupture of
the oil film, allowing the armature to pick
up and trip the brearer immediately.

when the armature (1) piels up, a Fin-
ger on the armature assembly enzages trinp
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DUAL MAGNETIC OVERCURRENT TRIF DEVICE UP TO

TYPE AL-2-350 AR GIRCUIT BREAKERS

iever {30) which revolves clockwise (lookin
tvom the l1eft) and engages trip finger (31?
on trip shaf't (32). This causes the trip
shaft to revoelve counter-clockwise and trip
ihe breawlker as described under "Manual Oper-
uting Mechanlsm".

Calibration settings for 100, 123, 150,
175, and 200 per cent of breaker normal cur-
rent rating are marked In amperes on the
calibration plate (27). For general feeder
applications, the calibration setting should
not be less then 125 per cent of actual load
being carried by the breaker.

An ad justment is provided for varying the
amount of time delay obtained. This is ac-
complished by turning the oil pot (15) to
different marked time delay settings, which
increases or decreases the area vuf disoc sur-
faces soparated by oil film. The dise sur-
Tuces have part of their contact area cut
away In the lorm of a wide band parallel teo
thediamaler of the disc surfaces. The small-
¢r the contuet area between discs, the short-
er will be the time delay obtained.

The armature ailr gap 1s adjusted at the
factory by an adjustable stop (24) which is
pivoted to the frame (12) by serew (25) in
thie rear end and adjusted by a eimllar screw
throagh a slot Yin the front end. This stop
registers with the pivoted cover and sup-
port (14) which carries the oil pot. By
raising or lowering the oil pot, the arma-
tiire air gap is changed because shank (18)

{M-6490622 SK)
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" (11) 1in the frame.

1s pivoted to both the urmature assembly and
to the upper disec (17).
not be changed unless means are available for
the recalibration 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).

Ingert a .010 inch feeler gauge in the
alr gap between the magnet and the armature.
Then the circuit breaker should positively
trip when the oil cup is lifted by hand to
close the armature against the magnet. How-
ever, vhen a .020 inch feeler gauge 1s sim-

“1larly inserted in the air gap the breuker

ghould not trip., To adjust for proper trip-
ing bend the lower part of the trip lever
f:JO) s¢ that the finger on the armature will
engage the trip lever sconer or later as
required.

It 18 important that the facing sur-
faces of the discs be clean and smooth, other-
wise the time delay will be affected. 1r
these surfacesare damaged or affected in any
way they should be relapped or made smooth
by rubbing them over crocus cloth backed up
by u smooth, flat surface. It is of utmost
importance that the oll in the cup be kept
cleun and at the proper level. See "Main-
tenance”,

If a new serles coil 1s required, or
any considerable repair is necessary, it is
recommonded that a complete factory ocalil-
brated dual magnetic overcurrent trip device
bé supplied.

‘A typleal time-current tripping curve
for this device is shown in Fig. 24. This
curve 1's approximate and considerable varia-
tion in time delay may be expected depend-
ing upon the cleanliness ol the 0il forming
the film, the time allowed for resetting, and
the ambient temperature.

DUAL MAGNETIC 'OVERCURRENT TRIF DEVICE (800~
1600 Amperes) Fig. 25 , ‘
"« Thie device performs the same time de-
lay and instantaneous tripping functions in
800 to 1600 ampere circuits as described
above for circuits up to GOO amperes. How-
ever, the conetruction and mounting are de-

cidedly differ é.nt, .

A magnet (7) 1s placed around the ver-
tical part of the lower stud (1lu) and the
breaker ourrent sets up a magnetic field
which tends to pick up the armature (10),
with a countérweight FIB),‘ pivoted on pin
h n The aurmature assembly
is attached by Sjin (30} to coupling (12)
and to link (13). ' Link (13} is attached

1
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to the upper disc (24) immersed in eil in
the oil pot (20), and the lower disec (23)
is rigldly attached to the bettom of the
oil pot. -The o0il pot i1s attached to the
cover and support (19) which is pivoted on
pin (17) 1in the frame and maintained in the
normal posltion against step pin (9) by a

oo .
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MAGNETIC OVERCURRENT TRIP DEVICES

80O TO 500 AMPERES

pair of heavy short cirouit springs (U5}
which are attached to the frame by pin (26}.
Link (27) is pivoted on pin (28) in the frame
and its front end 1is attached to spring hold-
er (29) which freely slides over the cali-
bration screw {34). Calibration spring (31)
is attaoched 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 sorew (34) must be lifted until
the groov pin (3G) is 1ifted out of a slot
in support block (37) and then turned to
ralse 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 (i4l1)
prevents the armature from picking up and no
excess foroe 1s exerted to separate the discs
in the oil pot. For currents in excess of
calibratidh setting the magnetic pull on the
armature exceeds the pull on the calibrating
apring and the exocess force tends to pull the
two flat disc surfaces apart by rupturing the
oil film between them. Once the oil film is
ruptured the armature picks up and the trip

in (4) 1s lifted which revolves trip fincer
fl) and turns the trip shaft (2) counter-

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 calibrution setting be-
fore the oil film {8 ruptured the breaker
will not trip.

For instantaneous tripping for currents
in excesa of ten times the breaker rating
the armature is further restrained by a pair
of' heavy instantaneous short eireuit trip
springs (33) connected between the cover and
support (19} and pin (26) in the frame. When
an overcurrent demands immediate tripping
the heavier pull ont the upper dis¢ 1lifts the
complete ofl pot with cover and support (19)

and the heavy springs yield, without waiting '

for the rupture of the oll ilm, 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 c¢an be deoreased 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,
Pig. 23. . :

The armature alr gap is adjusted at the
factory by varying the thickness of shim (8)

(P-6490454 SK)
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' . : - FIG-25
A MAGNETIC INSTANTANEOUS OVERCURRENT T#ii DEVIGE .
' i ANMATURE ASSEMBLY B NTOF PLATE, RIVETED T I8 TRIP LEVER AND
LHAGNET ARMATURE A5 6EunLT 4DJUSTING SCREW
LLOWER BTV IG.CAL WAATION 3PR14 18. TRIP FINGER

4. 8CERIEE GOIL
B.FuANMT
.PIW AND COTTER PiNE
T-STOP AND HEX. NUT

__ 0.BUPPORT FOR 3TGP

HEAL \gMATION 4ty usT . W@
12. CALIBRATrGM :NDEX
13, SCREW ARD LOCRWAINERS

between the magnet and the rear of the lower
stud. It iv recommended that the air gap
should not be changed unless means are avail-
able for the recalibration of the complete
devioce. . :

Care of the disc surfaces and conditions
of oll in the o0il pot are the same as 1in the
600 ampere dual magnetic overocurrent trip
device, Fig. 23.

‘MAGNETIC INSTANTANEQUS OYERCURRENT TRIP DE-

VICE. UP T0 600 AMPERES, Fig. 26

This device, Fig. 26, is magnetieally
operat to trip the breakep.ingtantanecusly
by the ourrent through the bresker when this
current exceeds the culibraetion setting.
Standard calibraticn settings for 100, 125,
150, 175 and 200 per cent of breaker normal
ouarrent rating are marked on the ealibra-
tion plate. For general applications, the
calibration sétting used should not be less
than 123 per cent of normal load.

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

I7.TRIP BHAFY

MOSLIBRATiON PLATE

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

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

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

This device is similar to and operates
in the same manner as the dual magnetic over-
current trip device for BOO to 1600 amperes,
B8 shown in the upper part of Fig. 25, ex-
cept that the nil pot {Jzo), support and cover
(19), link (13) and short cireéuit springs
(35) are omitted. As shown in the lower
part of Fig. 25, a support (39) 1s mounted
on pins (17) and (26) through which a stop
screw (40) is threaded from below. The ¢oup-
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 exeess of the breaker setting will
allpw the armature to piokup immediately and
trip the breaker.

No adjustment should be made in the
f'ield with the stop screw.
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-THERMAL MAGNETIC OVERCURRENT TRIP DEVICE
Figs. 27 and 28.

This device Fig. 27, also automatically
trips the breaker under two distinet con-
ditions of overcurrent; [irst, with lnverse
time delay when the current exceeds the value
of calibration setting and is"lessg than 12
to 15 times the breaker ruting, the inverse
time tripping belng obtained by the time re-
quired to heat and flex a bimetalliec strip;
and second, instantaneously when the breaker
current exceeds 12 to 15 times the normal
breaker ocurrent. o

This device operates on alternating
ourrent only, and 1s principally used for
motor protection. The unit 1s enclosed 1in
a molded frame as shown in Fig. 28.

Current in the series coil (10) setg
up 8 mugnetie circuit which -tends te pick
up the armature {7) as deseribed below. When
the armature closes against ithe magnet, trip
arm with adjusting screw (35) bears agalnst
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-clockyjgp (looking from the left) and
trip the ﬁr aker. The armature ls attached
to the lowpt member of the magnet (9) by a
uprin% higge (20) and is restrained by =a
yoke (23) which 18 pivoted to the center of
the armature by pin (32) between two flat
buffer springs (28). The yoke 1 restrained
at the bottom By a latch plate (22} and also
at the top by two heavy compression short
circult springs (6) supported between pin
{36) in the yoke and the rear frame. Cur-
rent in the series coll induces current in
the short-circuited ring (14), mounted around
the lower magnet member, generating heat
which is comducted to the bimetallic strip
(21). This
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 plvoted to the frame
on pin F15). 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 to revolve
about pin (15) ina clockwise direction (look-
ing from left) and bear against an adjusting
acrew (18), set in the lateh 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 bresker as the
lover end of the yoke moves to the rear over
the latoh plate (22) while the upper end of
the yoke is held fixed by the heavy saprings
{(6). A torsion spring (19) is mounted over
pin (16) to hpld the thermal trip arm (16)
and latch supgort (17) together agalnst the
ad justing screw (18). Thus, if the overcur-
rent falls below the calibration set.ing
before the bimetallic strip s sufficiently
bent, the breaker will not be tripp:I.

atrip {8 riveted at its rear’

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
clircult springs (6), while the lower end of
the yoke is held fixed against latch plate
(22). Astheseheavy sprincs yield the arma-
ture will plck up and trip the breaker im-
mediately without waiting for release of
latch plate (22) by the heating of the bi-
metallic strip as described above.

The loek nut on spring guide (5) con-
trols the compression of the short circuit
spring (v) and is adjusted at the factory to
provide instantaneous tripping when the cur-
rent exceeds approximately 12 to 16 times
normal breaker current.

The adjustable atop screw {29) 18 se-
cured to the armature f?) 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 lower end of yoke (23), pro-
vides the proper tension to the yoke to in-
sure positive resetting after a tripping
operution by drawing the lower end of the
yoke forward to engage the lateh 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
(2t) must bend before releasing the latch
plate (22} to trip the breaker.

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

It 13 necessary to maintain a slight
clesrance between the trip finger (38) and
the trip lever {37). This c¢learance can be
obtained by means of the adjusting sorew at-
tached to the trip lever (37). To check this
device for positive tripping, pilck 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) =0 thut 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 (18) to per-
form special functions when the bimetallic
strip (21) flexes. These are. special and
information concerning them should be ob-
talned from the nearest esales office of ithe
company .
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"~ INSTANTANEOUS SHORT CIRCUIT TRIP DEVIGE

" 'Typioal time-current tripping curves
for this device are shown in Fig..29. These
ourves ai‘¢ approximate and .variations in
time ‘delay may be expected depending on the
ambient tempprature, the time for resetting,
eto.. .G
INSTANTANEOUS - SHORT CIRCUIT - TRIP DEVICE
Pig. 30 . : oo L
', ,Accdordfng to NEMA rules all air circuit
breakers  should be inherently  automatic.
Henoe, ir the hreaker is not equipped with
en oYercurrent trip devies, instantaneous
short eircuit trip devises are . provided.
\re dasigned, to trip the breaker in-
stantancously at approximately fifteen timas
normal, bresker rating. No adjustment for
ehanging this setting is provided. .

- R DR SE VUL .
This device consists of a magnet (2)
attached around the vertiecal, part of lower

ptud (5) by.worew.(3).. An armature (9) is
@q;{ﬁpoﬁ_'ln framé (6) -on pin (8) and, in ner-
mil position, rests sgainat stop pin (12).
The front of the armature asseably is attach-
ed to ooupling {(1I) by.pin.(10) and the trip
pin (15) is. screwed into tha 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 ocom-
pression. gpring (13) mounted.gover it and

top and the ocoupling at the bottom.

- baoked up against thi  trip rod .guide at the

1 Vben. the wraatire 16 pioked ap the irtp

pin'is lifted through the mechanism frame and

engages the trip finger (17), which revolves
the trlp shaft counter-clockwise (looking
from left) to trip the braaker.

INSTANTANEOUS UNDERVOLTAGE TRIP
Fig. 31

DEVICE

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 ooll the armature is hald up within the
coll 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 lower, the magnet
is weakened and s 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 reclogsed un-
til the armature 1s reset within the coll,
as described below, and normal voltage 1s
applied to hold the armature within the coll.

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 mounteéed over & brasa
gulde (12) and within the magnet frame (18)
vhich is attached to a spacer block (7) by
flat head screws (9). A pole piece (8) in
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. threaded through the upper lég of the magnet
and extends within the coil. The armature
{17) 18 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) 18
threaded into the tep of the armature {17) and
has an adjusting collar (6) threaded over
itsupper end. The poeltioh of the adjusting
collar 18 fixed by pin (5) at the Ffactory
and should not be changed in the field. The
resetting link (22) 1s pivoted on pin (21)
in an extension of the magnet frame (18).
The rear end of the resetting 1link engages
the adjusting cellar to 1ift the armature
agalnst the pols plece (8) when the front
end is lowared 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 ig weakened to a point
whieh allows the welighted armature and ad-
Justi collar to fall and engage the trip
lever {20) causging the breaker to trip. In
the act of opening of the breaker spring
gutde (2) 1s lowered which causes the reset
link to revolve clockwise {(looking Ffrom left)
about pin (21) and the rear end lifts the
adjusting collar which rauises the armature
into the coll. This constitutes the reset-
ting operation made necessary because the
pull of the magnet is not sufficient to 1ift
the armature from the lowered position.

.For direct current application brass
discs rest on the top of armature (17) to
slightly seperate the armature from the pole
plece tq;prevent sticking due to residual
magnetism.

No ﬁ;ovisions are made for adjustments
to the device in the field.

TIME DELAY UNDERVOLTAGE TRIP DEVICE
Fig. 32

Thip device 1s cunstructed and operated
in a similar manner as in the instantaneous
undervoltage trip device with the addition
of an o0ll film time deluy attachment and
Yever (34). The réar end of this lever is
inserted between the adjusting collar (6)
and the trip lever (20) to dalay the trip-
ping of the breaker until the oil Film 1n
an otl pot is ruptured as described below.

The time delay attachment eonsists of
a dise (25) immersed in oil in an oil pot
{24) which is attached to a cover (27).
Thie cover 1s attached to the front of the
magnet (18) by bracket (28) whiech supports
lever (34) or pin (33). The disc ls attach-
ed to le¥pr (34) by rod {24) coupling (31)
and pin {32). Springs (30) attached to pin
(32} and spring posts (29) normally hold the
disc agalnst the lapped surface of the bot-
tom of the o1l pot, and at the same time
hold the rear end of the lever up to 1lift

the adjusting ecollar and the armaturse up
against the pole plece (B). VWhen the coil
1s de-energlized by the loss or reduction of
potential, the weighted armature is free to
fall but is restrained by the oil film in
the o1l pot. When this ruptures, after a
time delay, the armature falls and tripe
the breaker.

The armature is reset 1r the sasm man-~
neor as desoribed under *Instantanecus Under-
voltage Trip Device"™.

REVERSE CURRENT TRIP DEVICE (Rotor Type)
Flg. 33

A direoct aoting reverse current trip
device of the rotor type is available for
the AL-2-50 breaker for direet current ap-
plisation which will trip the breaker when
the reversed current exceeds the calibratien
setting. This device is construoted simi-
lar to a bipolar motor with statlonary pole
assenmbly in which is mounted a series coil
carrying the breaker current, and a rotating
armature on which is wound a potential ooil.
The magnetic field set up by the ourrent in
the potential coil together with the field
set up by the load current in the series
coil, in the nermal direction, produces a
torque which tends to rotate the amature in
& direction to prevent tripping. However,
when the current i{n the meries coil is re-
versed, the torque i# reversed to cause the
reverse rotation which trips the breaker.

As shown In Fig. 33, the motor elemont
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 diegonally 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 alsoc slotted,
is brazed and to it is brazed at right angles
another horizontal bar which is connected to
the lower stud (1l6). In sizes above 600 and
ineluding 800 ampered, the bar extends hori-
zontally to the bus and in sizes abpve 800
amperes, the bar to the bus 18 horizontal
and the bar from tha other end of the coil is
connected directly to the lower stud as shown
in smaller scale in Fig. 33,

The armature shaft {8) 18 supported in
bronze bearing castings (20) and (28) whioh
are fastened to the pole shoes (31) by gstuda
(21) and nuts housed in a spacer (22) for
the front bearing, and by sorevs (27) for the
rear besring. An escutcheon plate (7) is
mounted on the froat .of the mounting btase. by
studs (21) and to it are riveted two posts
for the calibration plate (Il) and two posts
for atop screws (4) and (6). A trip crank
(5) is clamped firmly by screw and set sorew
to the extended armature shaft (8) and sup-
ports the trip arm assembly (J) on pin (143.
A trip lever {2) is screwed to the interlock
trip rod (1) and 1s free to move over the
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1. INSULATING BARRIER
. MOLDED PRAOKET
. SCATW

. SCREW
. MOLDED BASE

- CONTAGT BMACKET WiTH STATIOMARY GONTAGT ANO BINDING SCREW

. CONTAGT BRACKET WITH STATIONARY CONTAGT AND BINDING BCREW °
™ :f LONG 128 DIAMETER
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¥ . SCREW WITH FLAT KNURLED HO

10. GOMPORITION PLUNGER

I1. OCOMPRESSION SPFRING FOR PLUNOER
2. MOVEABLE CONTACT STRIPS

13, COMTACT SPRING

13, QUIBE

15 INGULATION WASHER

16 . INSULATION WASHER

FIG. 34

PUSH TYPE AUXILIARY SWITCH
BHOWN 1K CLOSED POBITION OF BREAKER

upper end of the rod between properly Bpaced
Jam nuts to permit sufficient travel vwhen
the breaker is tripped by other devices.

¥Vhen current passes through the series
c0il in the normal direction, the armature
will tend to revolve counter-olookwise,
(looking from the front) to force the trip
erank (5) against stop screw (8). The cal-

"ibrating spring (10) also normally holds the

trip orank againgt this etop screvw. But
when current passes through the series coil
in the reverse direction, the armature will
tend to rotate oclockwise, away from this stop
gorew, and when the calibration setting 1is
reached, it will rotate in the reverse di-
rection and lower the trip rod (3) to trip
the breaker. The stop screw (4) limits the
reverserotation travel. A calibration plate
{11) is mounted on posts on the escutcheon
plate. The oalfibration screw (13) pasges
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 oan be changed.

The trip orank (5) is clamped to the

amature shaft so that the potential ocoil

{29) will be looated approximately in the
horizontal position with a somewhat larger
alr gapon the trip side when the crank rests
ageingt stop sorew (6) extended approximate-
ly 1/16* to 3/32" beyond the post. When
rated voltage is applied to the potential
ooll with no current passing through the

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

After this ad{ust.ment has been completed,
the stop screw (4) can be sat to limit the
travel of the armature so that the trip orank
(5) will be stopped slightly past the verti-
ocal position. Now adjust the nuts at the top
of trip rod (3) so that thé breaker will
trip with 1/32" overtravel of the trip lever
(2) measured at the trip rod (3). Silight
variations of these adjustmants may be neo-
essary to improve the operation of the de-
vice.

The ad justment of atop morew (6) and the
tripping crank (5) will affect the calibra-
tion of the reverse current device so their
setting should not be ochanged unless facil-
itiesfor checking calibrutionare avallable.

Because the potential must not drop be-
low B0% of normal, the potential coil should
be connected to a reliable constant poten-
tial source, preferably to a staution battery
bus, if possible.

PUSH TYPE AUXILIARY SWITCH Fig. 34

To give light indioations for cpen and
closed positions of the breaker, a push-type
auxiliary switch, is mounted on the rear of
the breaker base on a horizontal line midway




betwean, and to the right of, the main sta-
tionary contacts of the right hand pole unit.
A 1imited number of other operating functions
may be provided for by other auxiliary switech-
ef 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.
One normally closed and one normally open
set of contmcts are provided (one to show
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and the characteristices of circuits to be
controlled such as indicating lamps, con-
trol clrcuits, bell alarm, interlocking of
breakers, etc.

The contacts are deslgned to carr
amperes continuously or 250 amperes [u: -
seconds. The number of contacts used singly
or Iin series should be determined from the
following table of current and voltage of
clrcuits to be controlled.

INTERRUPTING RATINGS - AMPERES

R NON INDUCTIVE CIRCUIT _ { INDUCTIVE CIRCUIT (AVERAGE TRIP COIL
CIRCUIT . NUMBEGR _OF CONTACTS
YOLTS 2 IN 4 IN 2 IN 4 IN
1 SERIES SERIES 1 SERIES SERIES
24 d-o 6 30 4 20 30
48 d-¢ 5 . 25 40 3 15- 25
125 d-o 2.7 11 25 2 6.25 9.5
250 d-o 75 2 8 7 1.75 6.5
600 d-o C .25 .45 1.35 .15 .35 1..25
115 a-6 | 40 5 24 50
220 a-o 25 50 i2 25 40
440 g-0 | 12 25 5. 12 20
550 a-c [ 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 sLows the switch in the
closed position of the breaker.

The contact brackets (6) and (7) with
stationary ocontacts and binding posts are
mounted on a molded basae (5). The plunger
{10) pesses through one wing of the base and
s 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 sguare section of the guide
end - are separated by contaot spring (13}
whieh mrintaing adequate pressure against
the stationery contacts. Spring (11) nor-
mally holds the contasts and plunger to in-
lieate the open pcsition of the breaker.

. o

The molded base (6) is attached te the
bracket (2} by sorew (4) and the bracket is
attached to the breaker base by self tapping
sorevs (3). An insulation barrier (1} 1=
- fastened between the ba?p;and bracket and ex-
tende upwards for pretection from the break-
or stud. ‘ :

ROTARY TYPE AUXILIARY SWITCH Flg. 35

The rotary type auxiliary switoh, 1is
the SB-1 typeand is used on all eiectrically
operated AL-2-50 breakers. It 18 generally
placed on the mounting panel belcw the op-
erating mechaniem and connected by crank
(7) and rod and couplings (3) to the cross

"bar (1). The number of stages and the ar-
rangement of contaot switches are deter-
miped -by the puxiliary functions desired

The auxiliary switch is a cam operuted,
multi-circuit rotury switch. It is provided
with "a" and "b" contacts, and "a" contact
being one that 1s open when the breaker 1s
open, and a "b" contact being one that 1is
closed when the breaker is open. In Fig. 35
where the AL-2-50 breaker is shown in theopen
positien, Stage 1, next to the crank (7) has
"al" contacts because its operating cam (15)
is advanced 15° ahead of a regular "a" stage
in e¢losing. This is necessary becauses its
contacts must close before the areing con-
tacts of the bresker close, Stage 2 has
closed oontacts which are designated “b"™
contacts. The erank (7) 1s forward and the
horizontal position. When the breaker closes
the crank rotates 609 clockwise (looking at
the orank 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 conaists of one
cam (15) and bushing (16) fitted over the
square shaft and two movable contacts {8) at-
tached to a barrier (13), all mssembled in
a plane at right angles to the shaft. A
stationary contact support (4) ocarries the
stationary econtaots of all stages and is
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 bages (9) and (14). when
the. phaft 1s rotated the cam of each stage
opens or closes both movable contaots sim-
ultanecusly. In the AL-2-50 breaker both
sets of switch contacts are in series to
provide two breaks in each controlled oir-
cuit. The cam bushing fite over the square
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FIG. 35

ROTARY TYPE

AUXILARY SWITCH

M OPEM POSITION OF BREAKER

shaft (8) and hos 24 external teeth and the
cam (15) with 24 corresponding internal teeth
fits over the bushing to allow steps of 15°
placement with reference toits setting on
the shaft. The proper placement of the cam
oh the bushing and the bushing on the sghaft
is 1important for proper operation of the
breaker. ' Thereis an index mark on the bush-
ing and reference marks on the cam for this
purpose.

The contacts of any stage may be changed
from "a" to "b", or any intermediate position
required, by a change in breaker operation by
chenging the position of the cam with refer-
ence to the shaft. If a change of 909 jg
required, the cam and bushing should be re-
moved togother and replaced on the sguare
shaft in the proper position. 1If the change
is 15% or a multiple of 15° the cam will
have to be relocuted on the bushing. Each
reference mark on the cam represents 150 of
angular placement.

To manke the change in the field, First
remove interfering wiring and the stationary
contact support (4) with all the station-
ary contacts (5) by removing two round head
screws.

Then remove the two tie bolts which.

hold the molded barriers (13) to the bases (9)
and (14). Now remove the reur 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 bushingse be particularly care-
ful to make an accurate sketch showing the
relation of reference marks on the cams, the
index mark ont the bushing und 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 can be reassembled.

At regular inspection periods of the
breaker, the auxiliary switch should be ex-
amined for burned contacts, and broken shunts
ori contact fingers. If contacts are alightly
pitted or coated with oxide, scrape them
gently with a sharp knife or dress with a
Tine file. If the moving contnct is burned
or has a broken shunt, the entire contuact
finger agsembly should be replaced. If a
stautionary contact is burned or dumaged the
complete stutionary contuct suppert and con-
tact (4) should be replaced.




o
™

PUBH TYPE SWITCH
FIG. 36
BELL ALARM DEVICE

(. INSULATING WARHER T TRIP ARM
R sulDE 0. TRIP BHAFT
8, BAACGKETS wITH CONTACTS & BINDING BCREWE 9. SCREWS
4. MOLOED mast 10. BRACKET
4, ROD 11. CONTACT BTRW
8. ADJUSTING SCREw 12.9c8ECw
1
]
)
[}
1
HE
Vo3
| ;&
L) 1]
S0 U
|
3 i
e
~®

FIG. 37
OPERATING HANDLE

» @ N 8 0 & uwom "

AUXILIARY SWITCH

NORMALLY OPEM
CONTAGCT Oom FUBH

TYPL BWITCH
y P2 O3 Ta TIRMIkAL
SO0ARD

[
"

WiAthg DiAGAAN

13. SFRING

o BTRO

3. SFPRING

4. PLANGEN

IT. BUTTON

16 STECL FAOMT ENCLOSURE

ATEND. GOOR O CLOSVNE

WHAFT AND BRAZED PLATE
' WASHIR

CLAMPHIS RING3

sCAtw

CREW

HANDLE

RANE PLATE

BALKING PLATE

(M-RUGDE28 SK)

{M-6490625)




=40 -

BELL ALARM DEVICE Fig. 36

This device, togetherwithan HGA relay,
includes a push button and rod and a push
type switch. It i3 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 18 mounted on a
flanged bracket (10? which 1s attached to
the left side of the left 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 Fig. 36.

When the breaker 1s tripped automati-
¢ally 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 t¢ cloae a cirocuit through
the relay coil. This cpens the normally
clogsed contacts of the relay Lo open the
bell oircuit. At the same time the normally
open contacts of the relay are closed which
seals the relay in this position by energiz-
ing the coll through the closed "b" contacts
of the auxiliary switch and the relay con-
tacts which have Just been closed. Thisa
sllences 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 energlze the seal in the
relay and open the bell alarm circuit hefore
the breaker 1s opened, even if the "b" con-
tacts of the auxiliary switch are closed
alfter the breaker opens, as described below.

A two circult push type switech with
molded base {(4), is attached by screw (12)
to a flange of bracket (10). Contuct strips
(11) slide over a sguare 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 sbhaft (8).
Contact strips (11) engage contact brackets
with stationary contacts and binding screws
(3). Spring (15) normally holds the rear
contacts open.

The normally clesed contacts of the push
type switch are not used in the bell alarm
device as described abov2 and therefore can
be used for other purposes as may be desired.

OPERATING HANDLE Fig. 237

For the manually operated dead front and
enclosed circuit breakersa disconnect operat-
ing handle 18 mounted in the steel door or
enclosure to enguge a shaft and coupling of
the manually operated breaker mechanism.

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

(5) which pass through the nameplate (8)
and backing plate (9). The shaft and brazed
plate (2) pass through the stasel enclesure
from the rear. Handle (7) and washer (3)
are attached to the front of the shaft by
screw (6). When the door closes, or tha
front enclosure is put in plaee, the rear
end of shaft (2) fits into a coupling on
the front end of the shaft of the manually
operated breuker mechanism.

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

To prevent undue friction in the move-
ment of the handle it {s recommended that &
lubricant be applied to the engaging surfaces
between ahaft and plate {2) and clamp rings
(4) and back plate {(9}. Lubriplate #130-a,
G.BE. Srec., DS0H1O, or ah equivalent, should
be use:

TYPE ALF~2 FIELD SWITCH WITH DISCHARGE
CONTACTYS FiG. 38

The type ALF-2 {feld switeh with dis-
charge contacts 1s used for the centrol of
generator skbunt field eirecuits., It consists
of @ regular non-autonatic two-pole typa
AL-2-50 wulir circult breaker, manually or
electrically operated, but equipped with
field discharge contacts, deacr;bed below,
and placed between the two main poles of
the field switch. The dischargé contacts
are closed and opened by a self-contained
mechanism connected to the operating meth-
anism of the field switch.

The discharge contacts are operated. and
constructed, as desoribed below, to.connect
a discharge resistor across the shunt field
terminals when the field switch opens the
field circuit. The conneetion 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
gshunt field. !

This field switch is not 'used with syn-
chronous condensers or synchronous motors
which start on alternating current as 'in-
duction motors at full or reduced voltage.

FIELD DISCHARGE CONTACTS Fig. 39

The field discharge contacts, Fig, a9
of the ALF-2 field switeh ' oconsist of 'en
upper stud (7} with a silver alloy contact,
a lower stud (11} both mounted through the
bases of both the field switch and the dis-
charge contact, a contact lever (34), plvoted
onpin (27) in the frame {23) and an operating
mechanism. The contact lever is connedted to
the lower siud by flexible cennection (12) and
has a silver alloy contact at the top which
registerswith a similar contact on the upper
gtud. The erank (14} is operated by operat-
ing rod and coupling (17) which is' corinected
to stud (18) in link (20). This liak is con-
nected to pins {19) and (21) which are pins
(4} and (38) Fig. 11. In this way the con-



F1G. 38
TYPE ALF-2 FIELD SWITCH WITH CONTACTS

tacts of this field discharge switch will
close when 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 voltuge in the field, as shown
in the accompanying connection diagram. Fig.
39 shows the discharge contacts in this posi-
tion.

when the main contacts of the field
switeh clnse, the spring rod (26) is pulled
forward tigpoughrpin (32) in the contact lever
against the pressure of compression spring
(30), but before the locknuts (33) encage
the pin, the catch (28) engages rivet (29)
also in the contact lever, and draws the
contact lever forward to open the contacts
far upart. Then, us 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 rear allows compression spring (30) to
force the contact lever in the closing di-
‘rection but the contucts do not close be-
cause 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
switch open, the spring rod and locknuts move
to the rear to close the discharge switch
contacts.

An arc chute encloses the contacts with
a barrier (1) and pole pieces (2) on each
side and supported to the field switch base

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). 1In 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
switech close.

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

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

These circuit breakers are designed
for the protection of resistance welding
machines to instuntaneously trip at higher
current settings than provided with instan-
taneous overcurrent trip devices as shown in
Figs. 25 and 26. The breakers differ from
the regular type AL-2-50 breakers because
slightly different overcurrent trip parts are
required to secure the special calibration.

fonnEaou’




(P-6490458

» e NP s

BARRYR FOR AAC CHUTE

POLEL MECK FOR ARE CHUTE
BUPPORT FOR ANC CHUTE
wETED MR

sonrw

nasy

UPPER STUD AND CONTACT
MASMET

AIVETED PR

SCRLW

. LowEn $TUD

FLEXIMSLL CONNECTIOR

F10.39
FIELD DISCHARGE CONTALTS

WIH FELD BWITCH W OF M PO% Y K

somu

cAn

P AND PRI

TERMON PR
OPELAATING NOD AND COUPLING
STUD (0 LMK 201

LR TR

LUM WITH BOSAER AMD STUD
PUL [ PIN 3 P18, 01}
RICK-0FF JCREW

rnAME

CUGTASY LEWEN

+ I
;i
sam
[T
fotDirat
iy
[ ]
” SEalegR
[ o piteie
TYFICAL CONKECTION
D AGRAM
m wac
| Y
o sm, CaTYER AND RACER
e Carch
ts Ry
0 COMPREIIDR APmRe
A wAER
n. M
3% LOGIONTS AMD LOCKERINER
4. CONTACT LEVER
35, BANER

TG Prtal A byl




e — : <8 e
- S —= 1 1§ 000 : H
-§-..... = H Zal : - 2 8. ool 4:
=41+ gf 3000 o
a H ) &
i ad > ~ g: P pde
g a. [ A Cu » o’
gm I ! LT EE "
1 pob — = a a
§ S 35 1000 u
3 wo Iy
? s L0 im0 1l
R 3 . ' 33 3% 3 §e
p E [ d d 4 3 d (; 4 © d d 2 ]
Ouly eycla Duty Cwvele
AL-2-50Yi Breaker ' _AL-2-50Y2 Breaker
During- During-weld KVi During- During-wold XV4
Duty weld Duty weld
Cyols AMP 220 Volts 440 Yolta 850 Volts Cycle AP 220 Volts 440 Yolte 260 Yolta
Rms BEnr
.08 8000 1780 3520 4400 0,03 10680 2550 4100 58710
04 8926 15626 3060 3810 -4 9260 2040 4080 6100
.06 8200 1388 8730 3410 .06 8280 1820 3840 4560
.08 6860 1243 2406 3110 .06 7660 1680 3320 4160
.07 6230 1150 2300 2860 .07 6950 1540 3080 3840
.08 4900 1078 2158 2868 .08 6540 1440 2880 3800
08 4620 1018 2032 2640 .08 6170 1380 2720 3590
10 £380 998 1972 2416 .10 5860 1290 2680 2220
+20 3100 L} 1384 1706 .20 4140 810 1820 2280
30 2630 558 112 1500 .30 5380 Téd 1488 1880
A0 2190 482 954 1208 40 2hes 044 1288 1610
.50 1060 451 B62 1078 50 2820 676 1162 1440
80 1768 3083 788 983 .60 2590 526 1062 1316
.70 1860 363 726 0T LT0 2210 486 872 1210
2000 -
g Y8 oo
X T 1 '!a P
Pt & ™
--.._H "’05-4 :E - =
I ., - 5
PR Ng ==z ss ém A ”
3 cEns ' £ 200 N
== T 1 E‘L )
£ : 5 )
‘&qhi fe "
3 i 22 %
I 3% 5 foo :
200) i :3 ) 4 o £ [- g
§ 1 ! ‘c S d 2 :i E : g 3 ¢ d g L )
Cuty Cycle Outy Cycl.e
During- During-mold KVi
Duty weld
Cyole AMP 220 Volts 440 Volte 550 Volts
T
0.03 4040 890 1780 2226
04 3500 T70 1540 1925
05 3130 689 1378 1722
+08 2860 8209 1258 1674
.07 2840 680 1161 1453
.08 2740 B44 1087 1360
.09 2350 513 1028 1282
.10 2216 487 974 121y
.20 1588 346 &89 851
.50 1278 281 582 703
40 1107 244 487 E09
.50 1] 218 438 546
80 203 189 398 497
.10 938 184 368 460
FIG, 40

CURRENT AND DUTY CYCLES OF AL-2-50Y1, AL-2-50Y2 AND AL-2-50Y3 BREAKERS




Standard calibration rances are 600 to
150C umperes, 1400 to 4000 amperes, 2000 to
5030 amperes and 4000 to 10,000 umperes.
Within reasonable limits other ranges can be
provided where the highest callbration set-
tings will not exceed 2% times the lowest
settings.

A3 the duty imposed on these welding
circuit breskers is intermittent and gquite
variable depending upon various types of
welding to e done, the breakers are not
g1lven continuous current ratings. They are
designed to safely carry "daring weld am-
peres” or "during weld KVA" at welding pericds
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
Company, specifying the quantity renquired and
describing the parts by catalogue numbers as
shown in Renewal Parts Bulletin.

In the absence of a Renewal Parts Bul-
létin the described parts ghould be referred
to by giving the complete nameplate data of
the circuit breeker or accessory, and re-
Terring to part numbers and figure numbers
where lllustrated in this instruction book.

If several parts are desired as an as-
sembly, reference stould be made to each
part with instructions to ship uassembled.

- 1If a part has not heen given a part number

in any of the figures 1n the instruction
book, it should be referred to a8 being be-
tween or adjacent to parts with numbers, A
Sketeh giving approximute size and shape
would be helpful in some cases.

Spare parts which are furnighed may not
be ldentical with the original parts since
changes and improvements are made from time

to time. However, parts which are furnished
*#ill be interchangeabie with the original
parts with no extra work for replucement

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 regquired 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.

The standard arrangement for divect
current circuits 18 to have voltage coils
connected s80lidly to the negative bus or
line 1f posseible.
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