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: ' WHEN YOU NEED SERVICE" ;
R ' Lo
IF ¥OU NEED TO REPAIR, recoidition, or rebuild ‘any electric apparatus, a G-E service shop near youisfmo
and night, seven days a week, for work in the shops or on your premises. Latest factory methods and genving G-E
parts are used to maintain the original performance of your electric equipment.
When you need parts only, to replenish those you stock as “production insurance,” your General Electric repres
tive will service your request. Plan to stock and order far enough in advance to assure an adequate supply to me

requirements. ‘

The services of G-E factories and engineering divisions are always available to help you with your electrical blefns.

For full information about these services, contact the nearest service shop or sales office listed below:

Atlanta- ‘Chamblee, Ga.. .. .4639 Peachtree
Indus. Blvd.

Baltimore 30, Md... ... ... .. 920 E. Fort Ave.
Boston— Medford 55, Mass.. . .. ... ... Mystic
’ Valley Pkwy.

Buffalo 11, N.Y.. . ........ .. 318 Urban St.
Charleston 28, W. Va..306 MacCorkle Ave., S.E.
Charlotte, N. C.... .. ..... .. 2328 Thrift Road
Chicago 80, Wl.. ... .. . ... 849 S. Clinton St.
Cincinnati 2, Ohio. . .. ... .. 444 W. Third St.
Cleveland 4, Ohio. . . .. 4966 Woodland Ave.
Columbus 15, Ohio. . . ... ... 213 Cozzens St.
Dallas 9, Texas. . . ....... 3202 Manor Way
Denver 5, Colo.. .. .. ... .. 3353 Larimer St.
Detroit 2, Mich.. . ... ... .. .. 5950 Third Ave.
Houston 20, Texas. . 5534 Harvey Wilson Drive
Johnstown, Pa.. . .. ... . ... .. 841 Oak St.
Kansas City 8, Mo.. . ........ 819 E. 19th St.
Los Angeles 1, Calif.. . . .. 6900 Stanford Ave.
Milwaukee 3, Wisc.. . . .. 940 W. St. Paul Ave.
Minneapolis 12, Minn.. . .. 2025 49th Ave., N.

New York 14, N. Y.. .. ... ..416 W. 13th St.
Philadelphia 23, Pa.. .. .. .429 N. Seventh St.
Pittsburgh 6, Pa.. . . .. A 6519 Penn Ave.
Portland 18, Oregon. . ... ... ... Swan lsland

Richmond 24, Va.. . .1403 Ingram Ave.

St. Lovis 10, Mo.. . . . .. L 1115 Eor* Road
Akron 8, Ohio. . . . .. 335 S. Main St.
Albany 7, N. Y.. . . .. . .90 State St.

Albuquerque, N. Mex.. . ... ... 323 S. 3rd St.
Allentown, Pa.. ... .. ...1014 Hamilton St.
Amarillo, Texas. . . ....719 Amarillo Bldg.

Appleton, Wisc.. . .. ... 531 W. College Ave.
Atlanta 3, Ga.. .Peachtree Rd. at 28th St., NN\W.
Augusto, Ga..... ... ...... 202 13th St.
Bakersfizid, Calif.. . .. . . ....211 E. 18th St.

111 Park Avenue
. .77 Centrui St.

Baltimore 1, Md.. . .
Bangor, Moine. .

Beaumont, Texas. . . . .. 1385 Caolder Ave.
‘Binghomton, N. Y. .. .. ... ..19 Chenango St.
Birmingham 3, Ala.. ... .1804 Seventh Ave. N.
Bluefield, W.Va.P.O.Box447, Appolachion Bidg.
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APPARATUS SERVICE SHOPS

San Francisco 3, Calif.. . .. F
Salt Lake City 4, Utah.301 th est St
Seattle 4, Wash... ... .. 422 'Ave., S.

APPARATUS SA OFFICES

Fort Wayne 2, Ind. . . Berry St.
Fort Worth 2, Texa . Seventh St.
Fresno 1, Calj . e and Fulton St.
.. onroe Ave., NW.
.......... 301 S. Elm St.
108 W. Washington St.
Professional Arts Bldg.
D I, 300 N. Second St.

............ 410 Asylum St.
...1312 Live Oak St.
......... 110 N. lllinois St.
.. ... 120 W. Michigan Ave.

.......... 203 W. Capitol St.
.......... 700 E. Union St.
n, N. Y.. .P.O. Box 548, 2 Second St.

Boston 1, Mass.. . .. ... ... .. 140 Federal St4
Bufialo 3, N. Y. ... .. .. 535 Washington §p: ohnstown, Pa.. .. ... ... ... .. 841 Oak St.

Butte, Mont. . P.O.Box 836, 103 N. Wyomin
Canton 2, Ohio. .. .. .700 Tuscaraw
Cedar Rapids, lowa. ... .203 Second
Charleston 28, W. Va..306 MacCorkl
Charlotte 1, N. C... . .. ..200
Charlottesville, Va.. . .. .. ... .12

Chattanooga 2, Tenn.. . . .. 832 G .
Chicago 80, 1ll..P.O.Box 5970, . al St.
Cincinnati 2, Ohio. . . . Third St.
Cleveland 4, Ohio. . @a496 oodlaind Ave.
Columbia 1, S.C..P. Lady St.
Columbus 15, Ohigy. . . . .© 40 S. Third St.
Corpus Christi, T, haparral St.

01 N. Lamar St.
1 Pershing Ave.
.. 118 W. First St.
650 Seventeenth St.

418 W. Sixth Ave.

Dallas 2, Tex
Davenport, lowa
Dayton 2, Ohio.
Denver 2, Colo.. . .. .
Des Moines 9, lowa . .
Detroit 2, Mich.. . ..700 Antoinette St.
Ouluth 2, Minn. . .....14 W. Superior St.
"Main and Woodlawn Aves.
109 N. Oregon St.
...1001 State St.
...29 W. Eleventh St.
.. 123 N.W. Fourth St.
310 Jacobs Bldg.,
P.O. Box 1626
....102 W. lincoln St.,
P.O. Box 197
....653 S. Saginaw St.

gus Folls, Minn..

Flint, Mich.. .. ...

Hawaii: American Factors, Ltd., P, O. Box 3230, Honolulu 1

City, Tenn....321-323 W. Walnut St.

sas City 6, Mo.. .. . 106 W. Fourteenth St.
Knoxville 08, Tenn... . . ... ... 602 S. Gay St.
Lansing 8, Mich.. . . ... ... 106 W. Allegan St.
lincoln 8, Nebr.. .. .. .. ......1001 "O" St.
Little Rock, Ark.. .. ... .. 103 W. Capitol Ave.
Los Angeles 54, Calif.......212 N. Vignes St.
Lovisville 2, Ky.. . ... ......455 S. Fourth St.
Madison 3, Wisc.. . . ... .. .16 N. Carroll St.
Manchester, N.H. .. ...... .. ... 875 Elm St.
Medford, Ore.,P.O.Box 1349, 205 W. Main St.
Memphis 3, Tenn.. . . ... ... .. 8 N. Third St.
Miami 32, Fla.... ... ....25 S.E. Second Ave.
Milwaukee 3, Wisc.. .. .. 940 W. St. Paul Ave.
Minneapolis 3, Minn.. . ... .. .. 12 S. Sixth St.
Mobile 13, Ala.. . ... ... .. 54 St. Joseph St.
Nashville 3, Tenn.. . . ... .. 234 Third Ave., N.

...744 Broad St.

. 129 Church St.

. .837 Gravier St.
.570 Lexington Ave.
..253 Second St.

Newark 2, H.J.. . ... .. .
New Haven 6, Conn.. .
New Orleans 12, La.. . . .
New York 22, N. Y.. ..
Niagara Falls, N. Y.. . .

Norfolk 10, Va.. .. ... .. ..229 W. Butte St.
Oakland 12, Cafif.. ... .. .. 409 Thirteenth St.
Oklahoma City 2, Okla.. .. 119+ ":binson St
Omaha 2, Nebr.. . 7. ..409 S. Scve. centh St.

Paducah, Ky.. .P.O.Box 1001, 231 S. Fourth St.
Pasco, Wash... ........... 421 W. Clark St.
Peoria 2, .. .. ... ..... 309 Jefferson Bldg.
Philadelphia 2, Pa......... .. 1405 Locust St.
Phoenix, Ariz..P.O. Box 4037, 303 Luhrs Tower

GENERAL ELECTRIC COMPANY, SCHENECTADY, hl,

L ]

Youngsto®n 5, Ohio. . .

Pittsburgh 22, Pa.. .. .

Portland 3, Moine. . ..
Portland 7, Ore.. ... . ..
. . .Industrial Trust Bldg.

Providence 3, R. I.. ..
Raleigh, N. C.. . . .
Reading, Pa.. .. .. ...

Richmond 17, Va.. ... ...
........ 3808 Main St.

Riverside, Calif.. . . .

ble da
-E rene)

..... 535 Smithfield St.

..... 477 Congress St.
.920 S.W. Sixth Ave.

.. 336 Fayetteville St.

o 31 N. Sixth St.

..700 E. Franklin St.

Roanoke 16, Va.. .. .$20-924 S. Jefferson St.

Rochester 4, N. Y. . ..

Rockford, Il . . ),
Rutland, Vr.. ‘ .
Sucrumento}«;”'Colif“
Saginaw, Mich..

St. Lovis 2, Mo.. . .. ..
Salt Lake City 9, Utah
San Antonio 5, Texas.
San Diego 12, Calif...
San Francisco 6, Calif.

..... ... .89 E. Ave.
..... 110 S. First St.
.....38% Center St.
......626 Forum Bldg.

...312 Bearinger Bldg.

vvvvv 112 N. Fourth St.
...... 200 S. Main St.

...310 S. St. Mary's St.

.....510 Electric Bldg.

...235 Montgomery St.

San Jose, Calif.. . . 409 Bank of America Bldg.

Savannah, Go.. .. ...

- Seattle 4, Wash.. . . ..

Shreveport, La.. . .. ..

.......4 E.Bryan St.
..... 710 Second Ave.
....... 1513 Line Ave.

Sioux City, lowa. .572 Orpheum Electric Bldg.

Sioux Falls, S. D.. . ..

Spokane 8, Wash.. . .
Springfield, Ill. . .
Springfield 3, Mass. . .
Stockton, Calif..
Syracuse 2, N. Y. .
Tacoma 1, Wash.. . .
Tampa 6, Fla.. .. . |
Toledo 4, Ohio.
Trenton 8, N. J..

Tylsa 3, Oda.

Utica 2, N Y. .

W ashington 5, D.C..
Waterbury 89, C~nn.
W aterloo, lowa. . .
Wheeling, W. Va..

W ichita 2, Kan..
Williamston, N. C...
Wi ilmington 98, Del. .
Worcester 8, Mass. . .

-York, Pa... .. .. .
Youngstown S, Ohio .

”

Supe%edes CEIIZCAB

..321% S. Phillips Ave.
South Bend 11, ind. .. .

112 W. Jefferson Blvd.

.......5.162 Post St.

..607 E. Adams St.

P 1387 Main St.
.11 So. San Joaquin St.

..... 113 S. Salina St.

.1202 Washington Bldg.

.. 1206 North A St.
.420 Madison Ave.
214 E. Hanover St.
320 S. Boston Ave.
....258 Genesee Sti.
777--14th St., N.W.
111 W. Main St.
.206 W. 4th St.

40 Fourteenth St.
200 E. First St.

.. ..City Hall

1326 N. Market-St.
..507 Main St.

.. .56 N. Harrison St.
272 E. Indiancla Ave.

Canada: Cancdian General Electric Cympany, Ltd., Toronto 2

ok .
.....1 So. St. Clair St.
..... 54 N. Harrison St.
.272 E. Indianola Ave.
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FiG.
ELECTR ICALLY-OPERATMKER WiTH FRONT
0

FIG. 3
ECTR | CALLY-OPERATED BREAKER ENCLOSED

BARRI

Fl6. 4
ELECTRICALLY-OPERATED THREE-POLE BREAKER WITH
BOX-LIKE BARRIER REMOYED
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\‘.- 16 STW
17 LOWER STUD (SEE FIG.T)
3 18, INSTANTANEOUS SHORT CIRCUIT TRIP DEVICE
4 19. TRIP BAR ANO SUPPORT
S 20 TRIP ARM AND ROD
s 21.SI0E FRAME
T 22. SUPPORT
? 8 SCREW, PARKER SELF TAPPING 23 SOCKET FOR MAINTENANCE MANOLE
~N 9. S(?l 24. TRIP BUTTON
(3] 10. CLIP, RIGHT AND LEFT HAND 25. OPERATING MECHANISM ( SEE FI6.10)
8 1. BREAKER BASE 26. CONTACT LEVER (SEE FIG 7)
P4 12. SCREW 27. FRONT ENCLOSURE
[T-] 13 UPPER STUD (SEE FIG.T) 28. ARC QUENCHER (SEE FIG.7)
._'- 14 SUPPORT CLIPS ON BARRIER 29 REMOVABLE INSPECTION FRONT COVER
~ 1S. BRIDGING - BLOCK (SEE FIG.7) 30. WING NUT
& FIG.5
LEFT SIDE VIEW OF POLE UNIT
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15. PIN IN FRAME FOR TOGGLE LINK AND CLOSING LEVER
16. TOGGLE LINK WITH TWO ARMS

I7. CROSS BAR

18. INSTANTANEOUS SHORT CIRCUIT TR!P DEVICE
19. TRIP BAR

. SUPPORT FOR TRIP BAR

TRIP BUTTON

BRACKET

SUPPORT

. BUFFER PIN AND LEATHER WASHERS

. CLOSING LEVER

LATCH

SOCKET FOR MAINTENANCE HANOLE

ROLLER IN CLOSING LEVER

LR LER]

FIG. 6

29,
30.
3L
32.

33.

34,
3
36.
3T,
».
39.
40.
41,

FRONT VIEW OF THREE-POLE BREAKER

clelelole)

TOGGLE LINK WITH THREE ARMS
CATCH

INDICATOR

LEVER AND SUPPORT

SCREW

MOUNTING PLATE

SUPPORT CLIPS ON BARRIER
FLEXIBLE CONNECTIONS
MOUNTING CULIPS, RIGHT AND LEFT
MAGNET

BAFFLES

SCREW

ARC QUENCHER ASSEMBLY

N
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AIR CIRCUIT BREAKERS

These instructions do not purport to cover
all details or variations in equipment nor to
provide for every possible contingency to be
_ ¥ met in connection with installation, operation
or maintenance. Should further information
be desired or should particular problems arise
which are not covered sufficiently for the pur-
chaser's purposes, the wmaltter should be re-
ferred to the General Electric Company.

GENERAL INFORMATION

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

AN

APPLICATION

The AL-2-75 and AL-2-100 air circuit
breakers covered by this instruction book
are generally used for the protection and
control of electrical apparatus, main feed-
ers and branch circuits, including equipmen

’ in buildings, industries and power sta
( and merchant marine application. Th
circuit breakers are used for generat
control. The breukers may be equi d th

a wide choice of operating and trip i
and accessories for overcurrent pr ion

and other functions.
RATINGS
Current Ratings: L 4 0 .

AL-2-75, 2000 and 3 x

AL-2-100, 4000 A. a e.

Voltage Ratings:

Up to and includ 6
or 250 vol

Up to and inc
Interrupting Ca

volts A.C.

750 volts D.C.

=2-75

75,000 A.
7{ 100,00Q A. L-2-100
<( OPERATING CHARA ICS AND CONSTRUCTION
The can be furnished for dead
front or en mounting and may have two,

es. They are closed by a
toggle mechanism, operated manually or elec-
trically against heavy springs back of con-
tacts and spppings between the frame and oper-
mechanism. The electrically operated
may be closed manually by a removable
nce closing handle. These breakers
ened by the mechanism springs when a
a is released by pushing the manual trip

(\ tton to the rear or automatically by any
- p device with which the breaker is equip-
ed. The circuit breakeris "trip free" from

TYPES AL-2-75 AL-2-100 AND ALF-2

the closing mechanism which assures t the
breaker cannot be closed as long as any trip
device is functioning. P

The current enters t breaker through

the wupper stud, passes the upper
stationary contact, 0 he movable
bridging contact, the 1lo ationary con-
tact and out the low L When the break-

contacts open
rent to the arcing

er opens, the main b{Ei
first which shuntsgt

contacts to preven ng of the main sil-
ver contacts. n tfieése contacts open, a

magnetic field i duced, as explained
under "Arc Qu rs" and "Arc Chute With
Blowout Coil hi quickly extinguishes the
arc.

| Y UNPACKING - STORAGE

N DAMAGE

iately upon receipt of the break-
examination should be made for any
r loss sustained during transporta-
If injury or rough handling is evi-
a damage claim should be filed at once
the transportation company and the near-
General Electric Sales Office should be
omptly notified.

UNPACKING

The breakers should be unpacked as soon
as possible after being received as dif-
ficulty may be experienced in making claim
for damage, not evident upon receipt, 1if
delayed. Care should be used in unpacking
in order to avoid damaging any of tae break-
er 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 accumulated on the
breaker parts.

STORAGE

If the breakers are not to be mounted
in their permanent location at once, they
should be stored in a cleun dry place and
preferably placed in a vertical position.
They shoull be supported to prevent bending
of studs or dumuge to the breaker parts.
It is best not to cover the breakers with
any packing or other material that is apt
to absorb moisture which may cause corrosion
of breaker parts. A covering of paper will
prevent dust from settling on the breaker
parts.

INSTALLATION

Before installing the circuit breaker it
is important that it should be in the open
position and that all leads and bus work to
be connected to the breakerare de-energized.
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LOCATION

These circuit breakers should be in-
stalled in a clean dry place where they will
be readily accessible for convenient opera-
tion, inspection and maintenance.

DEAD FRONT BREAKERS

Dead front breakers are provided with
arc quenchers, box type barriers and steel
front enclosures. Hence no provision for
space above or in front of the breaker 1is
necessary to dissipate arcing gases for
voltages up to 250 volts D.C. and 600 volts
A.C. However, breakers designed for 251 to
750 volts D.C. are provided wi th arc chutes
and blowout coils instead of arc quenchers
and additional clearance is required to dis-
sipate arcing gases in this latter group of
breakers. This is discussed laterunder "Arc
Chute With Blowout Coil". Dead front break-
ers are designed for mounting in switchboards
with other circuit breakers and control
equipment. Provision is made in the steel
front enclosure of these breakers for the oper-
ation of controls and for the visual posi-
tion indicator. Installation of dead front
breakers consists of mounting the breakers in
the switchboard , mounting the front enclosure
and connecting the power buses or cables and
control wiring.

ENCLOSED BREAKERS

These breakers are for separate
tionsand have individual steel housi

angle bruckets within the housi
provided with a hinged door with
trip button and visual positigs

ing the enclosure in plaee a
the power cables and cont ¥
the cover plates in the usHng .

SILVER CONTACTS
Silver contactg), degcribed under "Con-

tact Assembly", shojld bg checked as fol-
reaker is put in

lows before the cg
operation: Q
1. Wi \. dust which may have

collecte e tact surface with a clean

cloth.

2. the contacts with a good
grade of si polish or very fine sand-
paper to remove any dark surface film so
that the contacts are clean and bright.

ff silve§ polish is used, be careful to
ve all polish from the contacts or in-
d parts after cleaning. If sandpaper
>4, care must be exercised to main-
ine contact.

3. Take contact impressions as des-
ibed under "Contact Assembly" to determine

if proper line contact is being ob .
If necessary, improve contacts as d
under "Maintenance".

BREAKER CONNECTIONS

Before connecting current-carrying bus
bars or cables and secondary control wiring
every precaution must be takedpthat the
leads to be connected to e circuit breaker
are de-energized.

The connections th
studs should be cleg
burrs to assure fu
be firmly clampe
vent excessive h
breakers the c
ple size to assu
attached to 5}
connecting bl
adequate cu
heat wi c

ircuit breaker
and free from
act area and should
ed in place to pre-
In enclosed circuit

aximum contact surface when
erless connectors. The

or bus bars should have
t~-carryingcapacity, otherwise
ducted from them to the cir-
ich could not be expected to
current without exceeding the
mperaturerise. Connecting cables
should be supported so that the
reaker studs will not be subjected
eCessary strain.

o\ann
T BRAKE

It sometimes happens during shipment,
at oil will escape from the gear case of
he motor operating mechanism and become
spread over the brake drum (1) Fig. 18 and
brake shoes (6) Fig. 18, destroying necessary
friction. It is recommended that these sur-
faces of the torque brake be examined and if
any oil is evident it should be removed by a
clean cloth moistened with a light grade of
kerosene or naptha and wiped dry with a clean
cloth. To get at the torque brake, remove
the motor by removing screws that hold it to
the gear housing and 1ift out the impellor
(3) Fig.18 and the coupling (5) Fig. 18 which
carries the brake shoes (6) Fig. 18. In re-
placing be sure that the impellor is placed
so that it will bear against the lugs of the
brake shoes when the motor revolves clockwise
(looking down).

TIME DELAY OIL POTS

0il potsused in devices to provide time
delay are shipped withoil removed and a piece
of paper placed between the lapped disc sur-
faces. Be sure to remove this paper, clean
the pots and disc surfaces with kerosene or
naptha and fill the pot to the designated
level with o0il per General Electric specifi-
cations D6B7Al.

OPERATION AND MAINTENANCE
OPERATION
After the breaker has been installed,

slowly operate it manually several times and
observe whether the contacts line up properly.

d(‘
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Also make sure that all parts move freely in
the proper manner, without bindingor excess-
ive friction. See that the breaker latches
securely and trips freely. If the breaker is
equipped wi th an undervoltage device it can-
not be latched unless the undervoltage device
is energized with the minimum operating pot-
ential or the armature is held manually in
its reset position.

Manually operated AL-2-75 and AL-2-100
circuit breakers are closed by first lifting
the handle upward until the breaker latch re-
sets. The handle is then pushed downward
which places the breaker in the closed posi-
tion. The breaker is opened or tripped manu-
ally by pushing the manual trip button to the
rear, as described under "Manual Trip Device".

Electrically operated AL-2-75 and AL-
2-100 circuit breakers may be closed manu-
ally by inserting a maintenance handle in a
socket on the operating mechanism and then
pushing the handle downward until the breaker
is placed in the closed position. The elec-
trically operated breaker will automatically
reset itself if the maintenance handle is re-
moved before tripping, but will not reset it-
self if the handle remains in the socket when
the breakeris tripped. Therefore, the handle
should always beremoved except duringthe act
of manually closing. Should the maintenance
handle remain in the socket when trippin
takes place the electrically operated brea
is reset in a manner similar to the m
operated breaker as described above.

After carefully checking the,o
manually, as above, an electrical p ted
breaker should be operated a few times y

0

the closinz motor at rated volt

sure that all control circuit pro-
perly connected and that the losing
relay and electrical attachm func-
tioning properly. It isgmp@rt: to bear

in mind that the motor is t or inter-
mittent service. Reaso care should

be exercised when tegti to avoid over-
heating of the motor k'ted operations.
General O

Before S i or repairing, make
sure that e e and accessories are
disconnecged fr 11 electric power, both

ntro

voltages.

MAINTENANCE

nspection of the circuit
breaker is r mmended, at least, once a year
or more frequently, if severe load conditions,

dust, moisture or other unfavorable con-
ditions e¥ist. An inspection of the con-
ta and arc quenchers should always be

fter it is known that the breaker has
0 a severe short circuit.

If the breaker remains open or closed
r a lonz period of time it is recommended

that arrangements be made to open ang
it several times in succession, pre
under load. It should be cleaned
cated where necessary, as descriljed ow,
to keep the contacts and movi hg@par in
good working condition.

If overheating, not caused by over-
current, is observed, look for l@ose con-
nections, damaged contactg or flexible con-
nections.

At all times it i rtant not to
allow pencil lines, gain r other materials
of different degnfes conductivity to
short circuit insu @ strips or barriers
between surfaces fferent potential on
breaker parts a hments. Even o0il on
such insulation rfaces may accumulate dirt
and allow 1 e current.

inspection and maintenance
include care of silver con-
OWS:

Wipe off dust and clean silver
as described under "Installation".

. Take contact impression, as des-
under "Contact Assembly", and im-

cribed
ove contacts to obtain line contact, if

ecessary. Remove rough and high spots
ith a fine clean file or very fine sand-
papec. DO NOT use emery or crocus cloth.
Pittings need not be removed if 75% of line
contact is obtained.

Lubrication

In general, the brealer mechanism re-
quires very little lubrication which should
be applied sparingly. Any excess amount
of 0il on the breaker parts is apt to col-
lect dust and dirt and is to be avoided.
A general recommendation for lubrication
of an air circuit breaker mechanism is to
occasionally use a few drops of a good grade
of light machine oil at bearing points and

wipe off the excess with a clean cloth.
Latch surfaces should be kept smooth and
clean wita crocus cloth. They should be

lightly greased amd the excess removed with
a clean cloth.

Time Delay 0il Pots

If the breaker is equipped with any
type of 0il-film time delay trip devices,
make sure that the o0il pots of these devices
are thoroughly cleaned and kept filled with
fresh o0il to the proper level as marked
on the pots at regular inspection periods,
at least every six months, or more fre-
quently if service is severe. A small can
of o0il for use in these pots is furnished
with each breaker. Additional o0il, per
General Electric Company specifications
D6B7A1, can be obtained from the factory.



when cleaning these o0il pots, use kerosene
or naptha only, and wipe dry with a clean
cloth. Other cleaning Fluids may act as
a solvent of the material of which the pots
are made.

DESCRIPTION OF COMPONENTS AND AT-
TACHMENTS

Although under this heading the des-
cription and adjustable features of the
AL-2-75 and AL-2-100 breakers and attach-
ments are given, it should be understood
that the breakers have already been adjusted,
inspected and tested at the factory before
shipment in accordance with the information
given below. However, it is possible that
unusually rough handling, transportation and
operating eonditions after installation may
have resulted in some loosening or disturb-
ance of the equipment to warrant re-checking
and re-adjustment may be necessary.

CONTACT ASSEMBLY - FIG. 7

The contact assembly, Fig. 7, consists
of stationary upper and lower contact studs,
(8 and 13) of machined copper blocks to
which are brazed the laminated copper bars
which pass through to the rear of the mount-
ing base, the solid copper bridging block (11)
attached to the contact lever (16), remov-
able arcing contacts, flexible connections
and supports.

The breakers are equipped with mg
contacts made of fine silver. When h
breaker is closed, line contact is made, @
high pressure. The surfaces of thege“@g
tacts have been coated with wax at t

ory to prevent formation of surface

The wax will not interfere with ope

it will volatize at normal operati r-
atures of the breaker.

The bridging block is moufitedgon pin
(12) in slots of extensions t lever
and is backed up by heavy s mount-
ed on guide pin and adjust by ver. This

lever 1is mounted on pi 1 in the side
frame (14) and is connec bY»links (28)
Fig. 10 of the operati nism.

attached to the
nd carries the

The rear arc runn i

upper stud by scre,

removable stationa ing contact to which
are mounted a v alloy insert and magnet
by two screwsf(3 movable arcing con-
tact (27) wi im r insert and magnet
is attache cogptact supnort (9) which
is pivoted cofftact lever by pin (19).
Adjustment of 6§ contact is provided by
spring (25) and’ threaded sleeve nut (23)
on coupling bolt (24) which passes through
the contact ver and is attached to con-

tact pport by pin (21).

exible connection (6) connects the
mQg rcing contact to the lower stud.
A te flexible connection (10) counects

front arc runner in the arc quencher to
ower stud.

" To maintain line contact the silv ~
serts of the stationary contacts are (7
n "

ined flat but those of the bridgin

agre slightly curved. It is imporgant or
the proper breaker operation that ate
line contact be maintained which can be
checked as follows: Hold between the con-
tacts a piece of thin carbon paper th tis-
sue paper and examine the impression on the
paper. Good contact is i ted if a well-

defined impression shogs or more of
the length of the cont .
also indicated if a .002 C

d contact is

feeler gauge
cannot be inserted b he main silver
contacts for more th of the length of
the contact.

ntact be found, it
prove the contacts as
intenance". One curved

intained so that the im-
be too broad.

Should poor ne
will be necess
described und
surface shou be
pression w

ARC Q D BARRIER - FIG. 7

uencher is provided for each pole
and AL-2-100 breakers to quick-
e arc after the contacts open.
quencher, Fig. 7 (See also Figs. 1
onsists of a large number of small
opp pins (32), and three larger magnetic
s (31), supported between molded compound
3 and placed vertically on each side of
h set of contacts. Each magnetic pin con-
sts of a steel core insulated from an en-
€losing copper shell. A number of molded
baffles (33) are attached between the sides
above and in front of the pins and separated
to allow the passage of arc gases between
them. The front arc runner (30) is attached
between the molded compound by pins and to it
is riveted a steel magnet strip (29). Two
flexible shunt connections (10) are attached
to the runner after the arc quencher is in
place. When the arcing contacts open, the arc
is quickly shunted to the arc runner when the
movable contact passes under it. The magne-
tic field, set up by the arc, through the
magnetic circuit consisting of the blow-out
magnets on the arcing contacts, the steel
strip on the front arc runner and the three
magnetic pins, accelerates the travel of the
arc up the arc runners and among the pins to
lengthen and cool the arc which quickly opens
the circuit. Each arc quencher is attached
to the breaker mounting base by a screw (1)
through the top of the rear molded compound
support and by angle clips (37) Fig. 6 at-
tached to the re-inforcing plates.

Each breaker is provided with a box type
barrier, Figs. 3 amd 5, of molded compound
which fits over all the arc quenchers to en-
tirely enclose the arcs. It is made of mold-
ed compound and has a solid top and barriers
to isolate each arc quencher and a removable
front, Fig. 2, attached by winged nuts for
inspection. It is attached to the breaker
base by blocks at the top corners and clips
at the bottom corners as sho#n in Fig. 6.
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TUD AND STUD BARS
ARCING CONNTACT SUPPORT

10. XIBLE CONNECTION
1 1. 4BRIDGING  BLOCK

PIN
LOWER

STUD AND STUD BARS

14. SIDE FRAME

5. PIN
16. CONTACT
17. ADJUSTIN

LEVER
G NUT

FIG. 7
CONTACT ASSEMBLY AND

18. SPRING

19. PIN, COTTER PINS, AND INSULATING BUSHINGS
20 CLAMP

21. PIN

22. WASHER

23..THREADED SLEEVE AND COTTER PIN
24. COUPLING BOLT

25. SPRING

26. MAGNET

27 MOVABLE ARCING CONTACT

28. SCREW

29. MAGNET
30. FRONT ARC RUNNER

3). MAGNETIC PINS
32. COPPER PINS
33. BAFFLES

34 SIDE PLATE

ARC QUENCHER
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SIDE BARRIER

TOP BARRIER

SPACER BLOCK

COIL AND REAR ARG RUNNER

INSULATING PLATE

MOUNTING BASE

CORE

BOLT

INSUL ATION

UPPER STUD

I1. MAIN CONTACTS

12. SECONDARY CONTACT SUPPORT

3. PIN,COTTER PIN AND
INSULATING BUSHING

14. PIN

5. SPRING

6. GOUPLING BOLT

17. SECONDARY CONTACTS

SO NGO OI LT

18. ARCING CONTACT SUPPORT
19. ARCING CONTACTS

20. FLEXIBLE CONNEGTION
2|. SUPPORT

22. FRONT ARC RUNNER

23. POLE PIECE

LT T T

24. SCREW 'I:q
ARQIC

ARC CHUTE WITH BLOWOUT COIL - Fig. 8
For 251 to 750 volts D.C. appli on,
an arc chute with a magnetic blowou 0 s
provided for each pole unit to exti e
arcing after the contacts open. ole
unit is provided with two side ba d a
narrow top barrier (2) which e etween
the side barriers in close pn@ximigty to the
mounting. The purpose of® nalirow top

barrier is to deflect the
from the rear of the mou

lame away
ng se.

consists of a
runner (4). A
upported by the
nd of the coil is

The blowout coil
blowout coil, and a
front arc runner (2
sides of the chute
fastened to the
by screws andg the, @thér end is brazed to the
rear arc hifCh is screwed to the
mounting b rojection on the rear arc
runner e spa€er block (3) and thereby
supports hute. The rear arc runner
also suppo stationary arcing contact.
A steel core is inserted in the coil and
is held in place by bolt (8) through two in-
sulating plates (5), one on each side of the
core. A p®le piece (23) on the outside of

eac ide barrier is also suspended from this
St 1t (8). IEach pole piece isalso fast-
en the side barrier by screws (24).

The frontarc runner (22) is attached to
port (21) which in turn is made secure to
the arc chute sides by means of screws,
lexible connection (20) is comected to this

FIG.8
WITH BLOWOUT COIL

front arc runner after the arc chute 1is
mounted on the mounting base. Secondary arc-
ing contacts (17) between the main contacts
(11) and the arcing contacts (19), which open
after the main contacts when the breaker
trips, aid in reducing the arcing effects on
contacts (11). A thin layer of insulation
(9) separates the arc runner from the blowout
coil. Adequate clearance is required above
and in front of the arc chute to insure sat-
isfactory interrupting performance.

MANUAL OPERATING MECHANISM - FIGS. 10 (A,R&C)

The manual operating mechanism of these
breakers, Figs.10 (A, B & C), is operated by
a handle having a grip similar to that of a
spade handle. It is located in the front of
the mechanismand is generally attached to the
center pole unit of a triple pole breaker, or
the left pole unit of a two pole breaker. The
normal position of the handle is "down", both
when the breaker is tripped and when it is in
the "closed" position. Inorder to close the
manually operated breaker the handlemust first
be raised to the "reset" position, ora little
above horizontal, when latch (14) will take a
position on top of roller (12). It is then
possible to push the handle "down" and close
the breaker. The breaker is held securely in
the closed position by means of holding latch
(11) which hooxs over pin (13) as described
below. The breaker is tripped manually by
pushing the trip buttonto the rear, Fig. 16,
or electrically by trip devices, thereby re-
leasing the latch which allows springs to
open the breaker.

(M=6UQ08UE)
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MANUALLY OPE

The operating mechanism consists of
group of toggles, links, levers and sprd
attachedon fixed pins (1, 2, 8 and 21),w
in the side frame (7). The r'e"lamlng
move on floating pins.

Ina cycle of manual operation t!
take three positions as follows:

TRIPPED POSITION (FIG. 10A) g As@§sho

Fig. 104, latch (14) is free of‘

also holding latch (11) 1s N&d fr'om
pin (13). The trip bar 1 wung to

the rear and spring (6) h lever (10)
inthe position shown. of‘ the op-
erating mechanism is in " position

and cross bar (18) hasb ro ated upward by
opening springs (15). lever (31) has
been released from sfa pary contacts and
the breaker is o . mpare Fig. 10A with
Figs. 10B andl Psitions taken by

other parts.

RESET POSITI
(17) has two a
frame (See Fig. and when it is lifted to
the "reset" position a small curved extens-
ion on the right arm engages the long ex-
tension,"C" of%trip lever (10), pivoted on
n the frame, to force the upper end
which allows the trip bar lever
rn to its normal position, sus-
low pin (2) in the frame. The roll-
etWween extensions of the three arms

N

ch (24) and latch (14) within toggle link
(20). As it passes under the lower end of
the catch the compression spring (23) be-
tween the upper ends of the catch and the
latch, forces the upper end of the catch
against the upper end of the latch. Then
as the roller passes under the lower end of
the latch the same spring forces the latch
behind the roller. This allows the latch
surfaces of the upper ends of catch and latch
to engage which ties the closing lever (17)
and the toggle links (20) together so that
they will move as a unit in the closinz op-
eration described below. Fig. 10B shows the
parts in the reset position of the breaker.

ANISM

CLOSED POSITION (FIG. 10C) - When the handle
is pushed to the "down" position, the roller
(12) in the closing lever (17) bears against
latch (14) in the central arm of toggle link
(20) which parts rotate clockwise (looking from
left) as one unit on pin (21). As the toggle
link revolves it forces links (26 and 28)
against the main contact lever (31), causing
it to revolve counter-clockwise about its
pin (2) in the frame to close the breaker
contacts. It will be noticed that pin (27)
between links (26 and 28) is connected by
link (30) to pin (1) in the frame to pre-
vent these links from collapsing without ap-
plying the necessary pressure to close the
breaker. At the same time the left arm of
toggle link (20) disengages the holding latch
(11) and its torsion spring (5) forces the
lower end forward to hook over pin (13) 1in
the closing lever tohold the breaker closed.
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T SIDE FRAME 15. OPENING SPRING 23. COM ON SPRING 3L CONTACT LEVER
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16 LEATHER BUFFER AND PIN

POSITIONS OF 4OPERA

An extension of the right side of togg k
under pin (21) compresses the opening p
(15) which supplies the power to offé

breaker as described below. Fig. 7C{ish e

When the trip bar, attgche@ to

bar lever (3), is operated to ‘ :
er, manually or by any trip &, the trip
bar lever is revolved clgc e abdut its pin
(2) which causes the ro in the upper
end of the trip bar le e lowered.
This allows the trip er ) to revolve
counter-clockwise aboult itd) pin (8) under
g (6), also ex-
exerts a

pressure of trip le
tension "B" of the lever (10
hammer blow agajins eMlower curved end of
catch (24) tgpd its upper end from
his
20

latch (14). arates the tie between
the toggle and closing lever (17)
forfler to revolve counter-

ssure of opening springs
(18) Fig. 7, back of the
bridging block, but leaves the closing lever
(17) in the "down" position. The left end of
toggle link ’romptly engages holding latch
(11) d forces the hookend free of pin (13)
osing lever and the breaker assumes
d position as shown in Fig. 10A.
e breaker opens under pressure of the
vy Springs, the impact of toggle link (20)
nst the frame is cushioned by lugs on the
of the toggle link which engage leather
fers supported on buffer pins (16) secured
to the frame. It is important that the height

G MECHANISM (A,B& C)

of these buffers be maintained in order that
the mechanism will reset properly.

The trip bar extends horizontally through
all poles and is supported by brackets (2)
Fig. 16 attached by pins to the end side
frames which correspond to the pin that sup-
ports the trip bar lever (3).

These breakers are trip free with re-
spect to the closing handle since the break-
ers cannot be closed either manually or
electrically as long as the trip bar lever
(3) is held in the "tripped™ position. Even
though the breakers can be placed in the "re-
set" position they cannot be closed because
roller (4) is held in the lowered position
causing spring (6) to hold trip lever (10)
in the "tripped" position and disengaging
catch (24) from latch (14) early in the down-
ward stroke of the closing lever.

MOTOR OPERATING MECHRANISM - FIG. 12

Electrical operation for closing these
breakers is obtained by the same mechanism
as for manual operation, except that it is
operated by a totally enclosed series motor
(1) Fig. 12 instead of by the manually op-
erated handle. For manual operation of the
electrically operated breaker a maintenance
closi ng handle can be inserted into a socket
welded to the front end of the operation
crank (19). Tripping is accomplished in the
same manner as in the manually operated
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breaker, that is, by pushing the trip button
to the rear, Fig. 16, or by any tripping de-
vice, which releases the latch (14) Fig. 10.

As shown in Fig. 12, with the breaker
in the closed position, the motor (1) and
the gear housing (3) are mounted in a verti-
cal position on the left side of frame (4)
by screws (5) and the frame is attached to
the mounting base by screws (43). A worm
(8), attached to the lower end of the motor
shaft by a torque brake, Fig. 15, drives a
double reduction, consisting of gears (9, 12
and 14), the latter being pinned to the cam
drive shaft (21). The closing cam (15) is
welded to a hub which is fastened to the
driving shaft by a 3/8 groov pin. The worm
and first gear are located in a gear housing,
partly filled with 600 W lubricating oil. A
counter shaft (10), carrying intermediate
gears, extends through the frame to bearing
in bearing yoke (33) welded on the inside of
the frame. The intermediate and last gear,
the closing camand the drive shaft are with-
in the frame. )

Rotation of the motor causes the closing
cam (15) to revolve clockwise (looking from
the left) to engage a roller (17) mounted on
pin (16) on the operating crank (19) which
operates within the frame on its pin (22) to
revolve it counter-clockwise. A rod (26), a
coupling (28) and crank (32) connect the rear

ered to close the breaker when the o

crank (19) is lowered by the closing
the maintenance closing handle isg
against heavy springs (20). The ext§
these springs supplies the powe ayto
cally reset the breaker after tfipp .

Starting and stopping of the motor are
controlled by means of a motor control relay,
Fig. 13, mounted on the lower gart of the
mounting base, in conju ion with a cut-off
switch, Fig. 14, mount the right hand
side of the frame (&4). t-off switch is
operated by an auxil (6) Fig. 14 on
the end of the drivegs (21) which extends
through the frame nctions performed
and the sequence o dtion are as follows:

e closing switch at
ergizes the upper unit of
elay, Fig. 13, through the
contact (21) Fig. 13 of the
he upper unit picks up and
normally-open contacts (8 and
he main contact (8) Fig. 13 of
1t connects the motor directly

t ontrol power line. The auxiliary
32) Fig. 13 of the upper unit is in
ith the closing switchand maintains
on the coil of the upper unit to in-
complete closing cycle, even though the
g switch is opened before the closing
c e is completed. As the main closing cam
(15) Fig. 12 rotates to close the breaker the

The closing
some remote p t
the motor c r
normally-clos
lower ele t.
closes
32) Figl

su

Fig. 14, as described under "Motor Cut-off

end of the operation crank (19) by pin (6) xiliary cam (6) Fig. 14 closes contact M;
the closing lever (17) Fig. 10 which is 1 and then contact M, of the cut-off switch,
in

F1G.

I
ELECTRICALLY OPERATED MECHANISM
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10. COUNTER SHAFT
11, INSULATION TUBING

2. GEAR

13. THRUST BEARIN!
4. GE

! CAM

. TORQUE BRAKE (SEEN& )
K
R

. PIN IN OPERATING CRANK
.ROLLER IN OPERATING CRANK
. SPACER

. OPERATING CRANK
. RESETTING SPRING
. DRIVING SHAFT

. PININ FRAME

. COVER

. SCREWS

. RETAINER

. ROD

. PIN

. INSULATING COUPLING
. 8OLT

. COUPLING PLATES

. PIN

CRANK AND HANDLE SOCKET

. BEARING

. GROOV PIN

.CAR LEATHER AND FELT WASHERS
. SCREWS

. GASKET

. COVER

. LEATHER AND FELT WASHERS

PIPE PLUG

. KEY,WOODRUFF *9

.600 W OIL

. SCREWS

. BUSHING

. GUT-OFF SWITCH (SEE FIG 14)

MOTOR OPERATING MECHANISM
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21 LEFT MOVABLE CONTACT, NORMALLY CLOSED
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23. COMPOSITION CONTACT BLOCK AND COVER
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+SPRING SEAT AND COTTER PIN 26. COVER
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’ 34. MAGNET
35. coIL
ADJUSTING SCREW 36. COMPOSITION BASE
37. CONTACT TRIP SUPPORT

FI16.13
MOTOR CONTROL RELAY
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Switch". Contact M; is in parallel with the
normally-closed contact (21) Fig. 13 of the
lower unit to maintain voltage on the coil of
the upper unit after the normally-closed con-
tact of' the lower element opens. Contact Mp
energizes the lower unit which then picks up
and opens the normally-closed contact (21)
and closes its normally-open contact (22).
Its normally-open contact (22) parallels con-
tact Mo and maintains voltage on the lower
unit coil, either as long as the closing
switch is held closed or as long as the upper
unit is energized. When the breaker is latch-
ed closed and the closing cam has reached a
position which will permit the breaker latch
to reset, both contacts Mj and M2 are opened
quickly by auxiliary cam ](6) Fig. 14. The
opening of the contact M] de-energizes the
upper unit of the motor control relay which,
in turn, opens its contact and de-energizes
the motor. Should the breaker trip free dur-
ing the closing cycle, the motor will not
pump or attempt to reclose even if the clos-
ing switch is held in the closed position.
Af'ter the completion of one closing cycle the
lower unit remains energized and keeps the
upper unit and the motor de-energized as long
as the closing switch is kept closed. If the
breaker has tripped during the closing cycle,
open the closing switch to de-energize the
lower element and to closeits normally-closed
contact. This will permit another closing
cycle when the closing switch is closed.

MOTOR CONTROL RELAY - Fig. 13

The motor control relay, Fig. 13,
AL-2-75 and AL-2-100 motor operated hffe
consists of two elements with molde
tion bases mounted ona common steel p
and the entire assembly is mounted
vertical position on the lower p
mounting base. The upper eleinefit the

motor relay and lower element i h t-off

relay. The upper element cons@fsts a coil

(35) and magnet (34) whichpopégate arma-
t W

ture (9) supported on a bra hich is

riveted to the lower horiz a mber of' the

magnet. The armature i 11y held in the
S5

open posi tion by sprin Attached to

the upper end of the a is a movable

contact clip (8) whichffeng s the stationary

contact stud (5)on t brass contact support
a

0

(37) constituting ct switch 1-2 of
wiring diagram, , Which makes and

breake the mo#gr refit. A permanent magnet
blow-out co ole pieces (4) are
mounted arg@ind, th ontacts which quickly

c to"open the motor circuit.
of tffe armature supports a com-
1) to which is attached the
arm (32) which engages a
stationary contact (31), constituting the
contact switch 5-7 of wiring diagram Fig. 31.
g (14)%holds the movable contact against
mposition contact block.

lower element consists of a coil
a magnet (25) and armature (18). The
re is supported between extensions of

the lower front end of the magnet a
held in the open position by sprinz (24)
the armature is attached a compositio
tact support (19) to which are att 0
mally closed movable contact (21) ¥ an or-
mally open movalbe contact (22). T with
corresponding stationary contacts, co itute
contact switches 4-15 and 9-15 of wiring dia-
gram, Fig. 31. Springs within the composition
cover hold the movable contacts aZainst the
cover and support, respec ely.

A common cover ( atta
base (27) completely encClgs

MOTOR CUT-OFF SWITCH{ - . 14

d to the steel
both units.

The motor cu § iteh, Fig. 14, is en-
closed ina moldgd-co sition, box-shaped
base (10) on th sideof the frame which
supports theQ aft and main closing cam

era

of the motor ng mechanism. Three round

head screw fasten the base to the frame.
On the e h& drive shaft (16), which ex-
tends, th e switch base, is fastened an

(6) of molded composition, by
pin (8). The camengages switch
ich moves the three pointed bridg-
t (12) against stationmary contacts
C in the following manner: It will be
jced that the stationary faces of A, B and
a n a vertical plane at right angles to
e base, but contact faces A', B' and C' are
other plane not parallel with the plane
A, B and C and not at right angles to the
ase. Contact B is farther from the base
han contacts A and C. As the cam revolves
counter-clockwise (looking from the right),
it moves the switch shaft to the right and
forces the bridging contact (12) to bridge
contacts A and B, which constitutes contact
swvitch M) of wiring diagram, Fig. 30. As the
swi tch shaft isadvanced farther it tilts the
bridging contact (12) toclose B and B' also,
which constitutes contact switch M2 of the
wiring diagram. This assures that M] closes
before Ms.

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

The cover, (15)is attached by self-tap-
ping screw (4) to the molded composition sup-
port which supports the switch shaft.

TORQUE BRAKE - FIG. 15

The torque brake of these breakers is
the coupling assembly, Fig. 15, between the
high speed starting motor and the worm gear
that allows rapid closing of the breaker 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 (8) Fig. 12. The motor
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shaft hasa flat onit and fits into a hole of
the same contour in the impeller. Two brake
snoes (6) are pivoted to the coupling by pins
(2). The curved ends of each brake shoe nor-
mally engage the inner surface of the brake
drum (1) under pressure of spring (4) to
provide friction against the brake drum which
is rigidly keyed to the inside of the housing
that encloses the torque brake and supports
the motor as shown in Section A-A, Fig. 12.
The other end of each brake shoe has a lug
which is engaged by the impeller (3) in such
a way that when the motor drives the impeller
in the normal clockwise direction (looking
down) the curved bearing endis forced free of
the brake drum, allowing the motor to freely
drive the coupling and worm shaft.

When the motor is de-energized the im-
peller no longer imposes pressure against the
lugs of the brake shoes. The springs (4) then
force the curved ends of the brake shoes
against the brake drum so that friction quick-
ly brings the motor and worm gear to a stand
still. The gear reduction is so great that a
few revolutions of the motor will causea very
small movement of the closing cam (15) Fig. 12
which stopsin the correct position for prompt
closing of the breaker in a subsequent closing
operation.

MANUAL TRIP DEVICE - FIG. 16

The manual trip device consists of a
rod with a trip button mounted horizontally
which, when pushed to the rear, will engage
the trip arm attached to the trip bar thereb
tripping the breaker. .

The rod (8) is mounted in brack )
which is attacned to supnort (6 0
screws under bottom of side frame (1 1
supports the operating mechanism. ip
button is attached to an insulati 5)
which is threaded on trip rod an in

Spring (9), held in place,on §tri
means of two groove pins a’\ returns
trip rod to normal positi r it has
been pushed to the rear t nga trip arm.
The trip armis attachec ip bar by means
of two screws and the t bar? is suspended

from pins in pole uni ra by means of
supports (2). Thus wh@n th@81lower end of the
trip arm is pushed to edfear the trip bar

swingzs to the rea 1ps the breaker.

‘ohigiab . 17
tip vice, Fig. 17 is avail-

able for brumkers and its function is
to trip the caér whenits coil is energiz-
el by the clo 'z of a switch, or relay con-
tacts, at some remote point. The coil is
designed for intermittent service only.
Hence it sPould be connected so that the
open@ng of the breaker will open the shunt
tri vice circuit. When this is impossible
t trip coil should be connected to
ontacts of an auxiliary switch which
e-energize the coil when the breaker
1§ open.

SHUNT TRIP D

A sh

The device is mounted on the front
the mounting base, usually within the
anism pole unit, below and behind the
bar. It consists of a coil (4) and {a
ture (5) mounted in a vertical pos idai
when energized its armature is
wards into the coil which causes
(1), attached to the armature, to
trip finger on the trip bar and trip the
breaker. When de-energized the compression
spring (8) forces the arma ture oWt of the
coil to allow the trip to return to
normal position.

The armature (5) S reely through
a brass bushing in er magnet arm.
The trip pin (1) i ed through the
armature and acts ide through the
pole piece (2) wh hreaded through the
upper magnet arm. ss pins (10) are in-
serted in the f of)"the pole piece to pre-
vent the arm e pole piece from being
held togeth ma tically due to residual
magnetism.

HAND RES OUT DEVICE - FIG. 18

ose of this device is twofold.
revents the circuit breaker from
losedafter ithasbeen tripped auto-
by any overcurrent tripdevice what-
until the device is reset manually.
, it closes a contactin an alarmm device
t which is opened when the device is re-
The hand reset lockout device is not
ected in any way if the trip shaft of the

rcuit breaker is operated by any other means
han by an overcurrent device, attached to the
breaker.

The device consistsof a trip finger (2)
for each overcurrent trip device operating on
trip shaft (5) which is restrained from opera-
ting by spring (19) supported by spring post (7)
at one end and support (14) at the other end.
Thus, when the breaker is automatically trip-
ped, link uand trigger (1) engage trip finger
(2) whichin turn will revolve trip shart (5)
clockwise, releasing triplatch (6) fromroller
(8). The lovwer endof link (9) is pulled for-
ward by spring (10) and, by revolvingona pin,
the upper end of the link is pushed backward
releasing the plunger (17) of switch (16) and,
at the same time, rod (23) engages a paddle on
triparm (3). The trip arm now holds the trip
bar in a tripped position and prevents the
breaker from being reclosed until the trip
latch is reset. Inreleasing the plunger the
front contacts of switch (16) are opened and
the rear contactsare closed thereby sounding
an alarm.

Resetting of this device is accomplished
by inserting a finger throush the hole in the
steel front enclosure and pushing rod (13) to
the rear which causes the lower end of link
(9) to move backward resetting trip latch (6)
on roller whichisheldin place by stop screw
(20) and tension spring (19). The upper end
of link (9) moves forward allowing the trip
bar to assume the normal position when the
breaker is closed and also allowing ud justing
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screw (18) to engage plunger (17). This
closes the front contacts of the switch and
opens the rear contacts, silencing the alarm.
The breaker is now closed and can be tripped
by various deviceswith which the breaker may
be equipped.

MECHANICAL INDICATOR - FIG. 19

A mechanical indicator with red and green
colors, is operated behind the steel front
enclosure. When the breaker is open the in-
dicator is in such a position that the green
color is visible through a 1" hole, or when
the breaker closes, the indicatorisrotated
so that the red color is visible.

The indicator (4) is mounted on a rod
of insulating material (6) which is driven
into a thimble (8) that is welded to steel
rod (12). The steel rod is mounted in a
bracket (11) whichis attached by screws (13)
to support (17) which, in turn, is attached
to the bottom of frame (19) of the operating
mechanism. A torsion spring (16) and stop
block (15) normally hold the indicator so that
the green color is visible from the front.
When the breaker is closed the cross bar (2)
is lowered and a bracket (1) mounted on it
engages a lever (7) welded to the thimble to
revolve the rod and indicator clockwise so
that the red color is visible from the front.
When the breaker opens, the torsion spring re-
turns the rod and indicator to the normal o
position.

For breaker installations in de
front enclosures a bracket extens
tached to bracket (11) to make p
a longer insulation rod (6).

TIME DELAY OVERCURRENT TRIP DEV; 20

This device automatic y ps the
breaker under two di stinct@icon@itions of
overload; first, with i S i delay for
overcurrents slightly i x of calibra-
tion setting; and secon wi instantaneous

tripping for high va

To accomplish
load current creat
tract armature (8
support (4), to

etic force to at-
is pivoted on magnet
et (5). Triplink (9)
nger (31) is operated by

which engages
the armatur of coupling (11) into
which it th ed and whichis attached by
a pin t tu support (10). The armature
i b
i

-

is res calibration spring (14) and
also by il film between disc plate
(20) and d 21) in oil cup (19). For cur-
rents below the calibration setting as shown
by index pointer (17), the calibration spring
prevents ¢ghe armature from picking up and no
fofgce is exerted to separate the disc in the
ot. For currents in excess of the cali-
n setting the magne tic pull on the
re exceeds the pull of the calibration
ng (14) and the excess force tends to
pull the two flat discs (20) and (21) apart

of utmost

-23~

by rupturing the oil film between t}k
time required to rupture the oil fi
inversely with current passing th
breaker. If the overcurrent falfl's bglow the
calibration setting before the @i
been ruptured,the breaker will trip.
However, the breaker trips immediately with-
out any delay from the pull of the o0il film

for high values. Y3

The oil cup (19) ended from ex-
tensions of supporti e 27). Links (26)
and (38) are attaché@yto p link (9) and

also to disc (21). h
is held taut by t

ripping mechanism
pring (7) and cali-
bration spring (19) oper tripping is ob-
tained by adjuséi ew (30) on the end
of the trip link. 1s screw should be ad-
justed to ju the breaker when a 1/32
inch thick placed in the air gap be-
tween arm@tu and magnet. For general
feeder appliications, the calibration setting
should less than 125 per cent of the
actualfic carried by the breaker.

important that the facing sur-
the discs be clean and smooth,
ise, the time delay will be affected.
e surfaces are damaged or affected
y way they should be relapped or made

opth by rubbing them over crocus cloth
b ed by a smooth, flat surface. It is
importance that the o0il in the
up be kept clean and at the proper level.
See "Maintenance".

The air gap should not be changed in
the field unless facilities are available
for recalibrating the overcurrent trip de-
vices.

INSTANTANEOUS OVERCURRENT TRIP DEVICE -
FIG. 21

This device is similar to the time de-
lay overcurrent trip device without the time
delay assembly as shown in Fig. 20. It is
designed to trip the breaker instantaneously
if the current through the breuaker exceeds
the calibration setting. A stop and adjust-
ing nut (36) with bracket (35) constitute the
support for spacer (37) which is attached to
the endof link (28) which link is restrained
by calibration spring (14) exactly in the
same manner as in the time delay assembly.
If the magnetic pull on the armature exceeds
the pull on this calibration spring the
breaker will trip instantaneously.

INSTANTANEOUS SHORT CIRCUIT TRIP DEVICE -
FIG. 22

This device is magnetically operated to
trip the breaker instantaneously and directly
by current through the breaker when it ex-
ceeds the calibration setting. It consists
of an electro-magnet placed around the lower
stud behind the mounting base. The armature
is connected by linkage, which extends through
the base, to engage a trip finger on the
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trip bar. i

ed by a heavy spring as describeg DW .
The magnet (4) is attached

left hand magnet supports (5and 29

(6) and the supports are atta d
1

mounting base, through spacers SCrews

(2). A tubular shaped insul (3) is
placed over the upper armo e et. The
arm ture (8) is attacheﬁ bl scigws (9) to
armature support (11) w h nged on pin

om of the magnet

passes through
nected to an ex-
port by threaded
. An adjustable
end of the trip link
5) on the trip bar

(7) through lugs on the
supports. The trip 1li
the mounting base a i
tension of the armat
coupling (12) and
screw (24) on the
engages a trip fin

(1

(26). The pic the armature is re-
strained by t spring (19) conrected to
the lower port (16) by pin (17).
The sup s attached by screws (20)

the side frames of the pole
left hand torsion springs
d over pin (7).

Fig. 22 illustrates the 3000-ampere trip
device. The magnet, armmture, magnet support
and armagure support for other ratings are

sentially the same.

ANTANEOUS UNDERVOLTAGE TRIP DEVICE -
FIG. 23

The function of this device is to trip
the breaker when the voltage drops below a

23

INSTANTANEOUSAUN OLTAGE TRIP DEVICE
The armature movement is a predetermined value. As 1long as the re-~
quired voltage is impressed on the coil the

armature is attracted to the coil and the
breaker is not affected inany way by the de-
vice. But when the voltage drops to approxi-
mately 50 per cent of normal the magnetic flux
is weakened and the armature falls away from
the coil and trips the breaker through a
toggle and spring mechanism. As the breaker
opens, a lever resets the armature so that
when normal voltage is restored, the armature
is held up and the breaker can be closed.

The device is mountedon the front of the
mounting base (4) either to the left of the
left pole unitor the right of the right pole
unit, and directly below the trip bar (1). It
consists of a magnet frame (6) and coil (5)
which is energized by a source of voltage.
Tripping and resetting mechanisms also con-
stitute integral parts of this device.

The coil (5) contains a core (9)which is
threaded at one end and is inserted into an
extension (12) from the magnet frame (6) and
made secureby lock nut (8). The other end of
the core hasa pole piece (20) attached to it
which attracts the armture (22) when the coil
is sufficiently energized. The lower end of
the armature is attached to the magnet frame
by a pin (17) on which the armature revolves.
Also, to this lower end of the armature is at-
tached a toggle mechanism (19) which is kept
slightly over center by two springs (13). In
the event the magnetic flux is weakened to
such an extent that the weight of the armature
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overocomes the attraction of the pole pieg
the armature is released so that '@

strikes the toggle link and springs
drawing link (7) and coupling (10) down¥

by crank (11) which moves counter- cK
wise. This causes the upper end

trip arm (3) to move forward on pin

support (25) engaging trip finger (2 -
ed to trip bar (1) and thereby trdpp he
breaker.

L 4
After the device has ope e pull
of the magnetic flux is not eq e to at-
tract the armature which to'a level
o

almost even with the bott he magnet

frame unless the armaturemyi chanically
reset. Hence a reset ch sm has been
devised to revolve the mathre in the di-

rection of the pole pin (17) until
the armature is rai reset. The re-
set mechanism i etyfinfo operation by
means of cra ch is attached to
by set screw (29).
the, crank is attached to
a nger (26) by pin and
cotter pin (30 ese move downward when
pin (28), which erates in conjunction with
the main shaft of the breaker mechanism, is
set 1into mogion by the tripping of the
breakeg, anmdl éngage a lever (18) pressin
n a roller and roller support (14
o an extension from the lower end
ature. This pressure causes the
a to revolve on pin (17) pushing the
rmature in the direction of the pole piece
y placing the breaker in the reset

The other
a coupling

. T®

I13. PN

N & COTTER P
14. ROD GRANK
21. SCREW @& NUT
2.LEVER
17. NUT @ ) COUP
18, PIN \

15, LINK
16. MECNANISM

&JEVICE

@tion. Then when the voltage is re-
red to the predetermined value the /Zreak-

er will be in a position to be closed since
the pull in the coil will now be sufficient
to attract the armature and close the breaker.

TIME DELAY UNDERVOLTAGE TRIP DEVICE -
FIG. 24

This device is constructed as shown in
Fig. 24 and operates in a similar manner as
the instantaneous trip device. However, an

air bellows and orifice time delay attachment’

furnishes time delay between the loss of
voltage and tripping. Lever (22) moves on
pin (7) so thlat when the right end of the
lever is pushed downward by the operation of
the device the left end of the lever moves
upward pushing trip rod (5) in the same
direction amd tripping the breaker. Thus
when the coil is de-energized by the loss or
reduction of voltage the armature is free to
move away from the pole piece but is re-
strained by the air bellows. After a brief
time delay, the armature moves away from the
pole piece and operates atoggle linkage lever
(22) causing the breaker to trip. If norinal
voltage is restored before the device has op-
erated, the breaker will remainin the closed
position.

The reset mechanism is likewise similar
to that of the instantaneous undervoltage
trip device. The opening motion of the
breaker rotates a crank (20) attached to a
pin in the breaker mechanism by means of

~
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screw (18) and moves reset rod (14) upward. adjusting screw, and when the calibratic
This rod passes through a pin in lever (12) setting is reached it will rotate in the
making a connection (11) at this point in the verse direction and 1ift the trip ro
form of a trunion. The reset rod operates trip the breaker. The stop post (38)
lever (12) through spring (10) and adjusting theé reverse rotation travel. A califor
nut (9). Lever (12) pushes against link (15) plate (32) is mounted on posts on s-
and resets the armature. As soon as normal cutcheon plate. The calibration screg 6)
voltage is now restored the breaker may be passes through these posts and is threaded
closed. through the index pointer (34) which is at-

tached to the calibration spring (5). By
REVERSTE CURRENT TRIP DEVICE - FIG. 25 turning the hexagonal head of the calibration
screw against the compressj ring (31) the
A directacting reverse current trip de- reverse current settingca hanged.
vice of the rotor type Fig. 25 is available
for these breakers for direct current ap- .
plication which will trip the breaker when a,,matgﬂg :;;?.tls%"f;a( ? telnat"i’g‘fdc(fi"l t(%‘i

the reversed current exceeds the calibration
setting. The device is constructed similar
to a bipolor motor with statipnary poles the trip side wh
excited from a magnet frame which encloses the adiusti

: . justing scr
the loser stud, and a rotating armature on mately 1/16" t
which is wound a potential coil. The mag- rated voltage
netic field set up by the current in the
potential coil together with the field set
up by the breaker load current in the normnal
direction, produces a torque which tends to
rotate the armature inadirection to prevent
tripping. However, when the breaker current sli
is reversed the torque is reversed to cause
reverce rotatioa which trips the breaker.

y in the vertical
arger air gap on
ever resets against
, extended approxi-
2 eyond the post. When

s applied to the potential
rent passing through the
alibration spring is con-
uld be no movement of the
tripping direction. How-
vement is detected, back off

will be located approx
position with a som

coil, with n

to the pole piece on the trip
djst the jam nuts on trip rod so

As shown in Fig. 25, the motor element is
mounted on the rear of the mounting base by
studs (17) and spacers (15) through the base.
The magnet frame (6) is supported on the low-
er stud of the breaker by spacers, and is at-
tached to the motor element by screws
An extension (18) of the armature shaf Any change in the adjusting screw (28)
passes through to the front to operat and the tripping lever (30) will affect the
tripping equipment. \ calibration of the reverse current device,

Thus the settings should not be changed un-

The armature shaft (4) is suppo less facilities for checking calibration

f the trip finger, measured at the
rod. Slight variations of these ad-
ents may be necessary to improve the
ation of the device.

bronze bearings (8 and 11) which a - are available.
ened to the pole shoes (2) by bolts nd

studs (12). An escutcheon pla is Because the potential must not drop
mounted on the front of the nfing Ghse by below 80% of normal, the potential coil
studs (17) and to it are rifgw d posts should be connected to a reliable constant
for the calibration plate (3 '\lwo stop potential source.

osts, one of which has an jus g screw

528) threaded throughit d t the travel PUSH TYPE AUXILIARY SWITCH - FIG. 26

of the arma ture in the notf ition. The

trip lever (30) is clam fiMMly by screw

(37) and set screw (33) extended arma- To give light indications for open and
ture shaft (18) and s the trip rod closed positions of the manually operated
(20). A trip fin is screwed to breaker a push type auxiliary switch, shown
special trip bar (2 h replaces the re- in Fig. 26, is generally mounted on the rear
gular trip bar ee to move over the of the breaker base to the right and above
lower end of rod between properly the lower stud of the right hand pole unit.
spaced lock mit sufficient travel A limited nuniber of other operating func-
when the br ipped by other devices. tions may be accomodated by similar auxiliary
switches, similarly located with reference
When curren asses through the lower to the lower stud of other pole units. A
stud in the normal direction the armature plunzer (10) of insulating material extends
will tend to revolve counter-clockwise (look- through the breaker base and engagesa bracket
ing from the front) to force the trip lever attached to link (30) Fig. 10. One normally
(30) afRinst the adjusting screw (28). The closed and one normally open set of contacts
cali n spring (35) also normally holds are provided, (one to show the green light when
the t ver against the adjusting screw. the breaker is open, and the other to show the
B the current passes through the low- red light when the breaker is closed). Fig. 26
er n the reverse direction the armature shows the switch in the closed position of the
tend to rotate clockwise, away from the breaker.
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. INSULATING BARRIER

. FINGER

.MOLDED BRACKET

10. COMPOSITION PLUNGER
- SCREW 11 . COMPRESSION $PRING FOR PLUNGER
- SCREW 12 MOVEABLE CONTACT STRIPS
. MOLDED BASE 13 . CONTACT SPRING
. CONTACT BRACKET WITH STATIONARY CONTACT AND BINDING SCREW 14 . GUIDE
. GONTACT BRACKET WITH STATIONARY CONTACT AND BINDING SCREW \ 15 . INSULATION WASHER

STAGE 3 sTAGE 2 STAGE 1
a b a,
s (LOOKING FROM REAR BASE )

STAGE 3
a
STAGE 2
b
STAGE 1
o‘l

FiG. 27
ROTARY TYPE AUXILARY SWITCH

IN OPEN POSITION OF BREAKER

. SCREW

INSULATION WASHER

| INSULATED NUTS

2 COVER OF INSULATION

3 THROUGH BOLT HEX. HO.
420 WiITH  LOCKWASHER

4 CAM BUSHKING

8 REAR BASE

9 MOLOED BARRIER

1Q MOVABLE CONTACT SUPPORT
11. BINDING  POST

|2 FRONT BASE (CRANK ENO)
13 MOVABLE CONTACT FINGER
$4. STATIONARY CONTACT ASSEMBLY
I8.STATIONARY CONTACT SUPPORT
W ROO AND COUPLING
IT.LEVER

W.CROSS BAR
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The contact brackets (6 and 7) with
stationary contacts and binding posts are
mounted on a molded base (5). The plunger (10)
passes through one part of the base and a
guide (14), screwed to the end of the plunger,
passes through the other part of the base.
Two movable contact strips (12)move over the
square section of the guide and are separated
by contact spring (13) which maintains ad-
ejuate pressure against the stationary con-
tacts. Spring (11) normally holds the con-
tactsand plunger to indicate open position of
the breaker.

The molded base (5) is attached to the
bracket (2) by screws (4) and the bracket is
attached to the breaker base by screws (3).
An insulation barrier (1) is fastened between
the base and bracket and extends upwards for
protection from the breaker stud.

ROTARY TYPE AUXILIARY SWITCH - FIG. - 27

The rotary type auxiliary switch is a
type SB-1 switch and is used on electrically
operated breakers and on manually operated
breakers when more auxiliary functions are re-
quired than can be taken care of by one or
more push type auxiliary switches and where
space 1is available for mounting a rotary
switch. It is generally mounted on the front
of the breaker base directly below the op-
erating mechanism and is connected to a lever
(17) on the cross bar by a rod and crank o
the right hand side of the switch as shown
Fig. 27. The number and arrangement of gga
are determined by the auxiliary functi
Ssired and character of circuits to be ¢

bell alarm, control circuits, inter
breakers, etc.

This auxiliary switch is a
multi-circuit rotary switch wij
insulating material provided
nuts. It is provided with "
tacts, an "a" contact bei
when the breaker is open n
being one that is clo n the breaker is
open. An intermediate 1 sition, which
closes before the reg r contact closes,
is necessary in ord that these particular
contacts close befo thgy main contacts of

he angular place-
e shaft, in steps of
btain the proper seq-
peration.

"b" contact

15°, is impofggan
uence feor

For, 1s jof' construction and main-
tary type auxiliary switch
Book GEI-18080. In general
a square shaft (6) extends through the unit,
the 1length depending upon the number of
stages use, Each stage of the switch has
am (5) and two sets of switch contacts,
led at right angles of the shaft. The
imultaneously opens or closes both
contacts of each stage. Both sets of
contacts are in series to provide two
eaks in each circuit controlled. The cam

bushing (4) fits over the squared shg
and has 24 external teeth which fij
corresponding 24 internal teeth of
to allow steps of 150 placemen

ference to its setting on the sfiaft

In Fig. 27, with the switch 1 e open
position of the breaker, the crank (7) i
approximately in the horlzontal p031t10n.
Stage 1, next to the crank end, #as its con-
tacts open which are gnated "a1" be-
cause its cam is advan ahead of the
cam of the regula age in closing.
Stage 2 has closed co which are de-
signated "b". as its contacts
open which are re When the break-
er closes the otated 600 counter-
clockwise (100 the crank end) and
the contacts opposite position.

By he position of the cam
(5) on th shing (4), which fits over
the square ft any stage can be changed
or any desired intermediate
ever, if changes are required
ing sequence of the auxiliary
r to the section of Instruction
8080 headed "Adjustment" for de-
procedure. The cam arrangement is
Fig. 27 but if the switch is to be
tled a sketch should be made showing
am position of each stage before it is
removed.

LL ALARM DEVICE - FIG. 28

This device uses a push type switch
operated by the hand trip rod on the break-
er, an HGA relay, and a "b" contact on the
breaker auxiliary switch. It is designed
to provide a means of silencing the bell
alarm whenever the breaker is automatically
tripped and to prevent the bell from ring-
ing when the breaker is manually tripped.
It is mounted on a flanged support (16)
which is attached to the left side of the
left pole unit frume by screws (2) in the
same location as the "Manual Trip" Fig. 16.
A wiring diagram is also shown in Fig. 28.

When the breaker is tripped automati-
cally a "b" contact of the auxiliary switch
is closed, which rings the bell alarm through
the normally closed contact of the HGA
relay. Then when the hand trip button is
operated the normally open contacts of the
push type switch are closed to close a cir-
cuit through the relay coil. This opens
the normally closed contacts of the relay
to open the bell circuit. At the same time
the normally open contucts of the relay are
closed which seals the relay in this posi-
tion by energizing the coil through the
closed "b" contacts of the auxiliary switch
and the relay contucts which have just been
closed. This silences the bell.

When the breaker is tripped manually
by the trip rod, the normally open contacts
of the push type switch will be similarly
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AUXILIARY
SWITCH

RELAY

NORMALLY
OPEN CONTACTS O
MANUAL TRIP
TERMINAL
BOARD

| WM BseLL
A —
PUSH TYPE SWITCH | |
~#—f————(ﬂ
CONTROL BUS :

I.  OPERATING FRAME 8. GUIDE 15, WASHER

2. SCREWS 9. SCREW 16, SUPPORT WIRING  DIAGRAM

3. INSULATION 10. ROD 17. BLOCK

4. SWITCH 1. SPRING 18. ADJUSTING NUT

5. GROOV PIN 12. NUT 19. PLUNGER

6. NUT 13. INSULATED ROD 20. SCREWS

7 SToP 4. PUSH BUTTON

&

cuit before the breaker is opene
the "b" contacts of the auxiliary
closed after the breaker opens, as_de Ded
below.

A two circuit push type t 4) is
attached by screws ?20) to a flan support
(16). A plunger (19) is @at®ach to the

switch which closes the n open con-
tacts when push button ( operated by
finger pressure throu ole in the steel
front enclosure. An a s screw (18) in
block (17) which is to rod (10) re-
gulates the distancefthe nger is moved in
order to properly cl@se e aforesaid con-
i S ded to the support
ch movement of the rod
operated. Spring (11)

tacts. A stop (7
(16) to prevent
when the push@bot

will bring push botton to the
normal po er being pressed to the
rear in he push type switch. A
similar shes the plunger forward

after pre on the push button is re-
leased and bell has been silenced or
when current has been prevented from reach-
ing the bell in the event the breaker 1is
tripped mdfiually.

LF-2 FIELD SWITCH WITH DISCHARGE
NTACTS

The type ALF-2 field switch with dis-
arge contacts, Fig. 29, is used for the

‘QEEE'%E\HCE
2 control of generator shunt field circuits.

It consists of a regular non-automatic two
pole type AL-2-75 or AL-2-100 with field
discharge contacts placed between the two
main poles of the field switch. The dis-
charge contacts are closed and opened by
a self-contained mechanism connected to
the operating mechanism of the field switch.
The discharge contacts are operated and con-
structed, as described below, to connect a
discharge resistor across the shunt field
terminals when the field switch opens the
field circuit. The connection of this re-
sistor prevents a high induced voltage ac-
ross the field terminals caused by the rapid
collapse of flux in the magnetic circuit of
the shunt field.

FIELD DISCHARGE CONTACTS - FIG. 29

The field discharge contacts, Fig. 29,
of the ALF-2 field switch consist of an
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 contacts, a contact lever (34), piv-
oted on pin (27) in the frame (23) and an
operating mechanism. The contact 1lever
is connected to the lower stud by flexible
connection (12) and has a silver alloy con-
tact at the top which registers with a sim-
ilar contact on the upper stud. The crank
(14) is operated by operating rod (20) and
coupling (17) which are connected by pin
(18? with the operating mechanism. Thus
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when the mechanism operautes to open the
field circuit the discharge contacts will
positively close before the contacts of
the field switch open. The closing of
these contacts connects the discharge re-
sistor directly across the terminals of
the shunt field to discharge the induced
high voltage in the field, as shown in the
accompanying connection diagram. Fig. 29
shows the discharge contacts in this posi-
tion.

When the main contacts of the field
switch close, the spring rod (268) is pulled
forward through pin (32) in the contact
lever against the pressure of compression
spring %30). But before the locknuts (33)
engage the pin, the catch (28) eagages
rivet (29) also in the contact lever, and
draws the contact lever forward to open the
contacts far apart. Then, as the lower end
of catch (28) rides over the kick-off screw
(22) as a fulcrum, the catch disengages the
rivet (29) and the spring rod (26), now

ushed to the rear, allows compression spring
30) to force the contact lever in the clas-
ing direction. The contacts do not close
because pin (32) 1s 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 lock-
nuts move to the rear to close the dischar
switch contacts.

An arc chute encloses the contag
a barrier (1) and pole pieces (2) & ch
side and supported to the field s chbase
by support (3), rivets (4) and sel pPRne
screw (5). A magnet (8) 1is supp edgbe-
d

tween the barriers below the upp (7)
by rivet (9).

The first adjustment corn8ist@§ of len-
ening or shortening opera gWod Jand coup-
1ling (17) so that the dis e ntacts on
contact lever (34) and upper d (7) open

just before the main s of the field
switch close.

The second adju@tme consists of ad-
justing the kickoff (22) so that the
catch (28) disen rivet (29) just be-
fore the fie s s fully closed.

justing the locknuts (33) on spri
until the contacts of the discha
are 1/8 of an inch apart when tHg
switch 1s fully closed.

DIAGRAMS - FIGS. 30 and 31 P

Figs. 30 and 31 sho ypical diagrams
for electrically operate -75 and AL-2-
100 breakers.

The standard
current circuits 1isit

connected solid
line, if possible:

ent for direct
e voltage coils
negative bus or

L PARTS

renewal parts address the
fice of the General Electric
ying the quantity required
the parts by catalogue num-
in Renewal Parts Bulletin.

nearest
Company f's

absence of a Renewal Parts Bul-
described parts should be referred
giving the complete nameplate data of
cuit breaker or accessory, and re-

c
&\g to part numbers and figure numbers

here illustrated in this instruction book.

If several parts are desired as an as-
embly, reference should be made to each
part with instructions to ship assembled.
If a part has not been given a part number
in any of ‘the figures in the instruction
book, it should be referred to as being be-
tween or adjacent to parts with numbers. A
sketch giving approximate size and shape
would be helpful in some cases.

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