r

TO AND INCLUDING

1600

-

AMPERES

RN

gt CELE

L "?a"'-.i'.' g y
¥ X oYX
Rt
o

gt

NI




it o S A R A vy AN - A S e et 1 L P i I N\ Al i b it T b TV 8, TS AL ;J':p;i-q;vr-.“.};m:é.hhf,\s-u:m
et inse S fhii R e e L s o X
N -
. - [ . -
o . - .

INDEX

Rl | A
“,EJ- GENERAL.:llanll.‘l..l----;c--nco.co-l.0’..0...0.....ll.l,'..--l.‘ ”
;:UNPACKING .oo.'-.-aoo.o-onr}-oo-.--o.o;...co-o.-.cooo---.-o--o.-
'fSTORAGEJ;; ----- toooo-ooo;.4o;.-ncoo,oo.c)ocooo--ov--,ooocp.o;t-H
-":INSTALLATION—;;.:;::---;--.----noolyni-o;no----‘ ------ oon;nno;.. F

C OPERATION .t eevecorossasstsasaransasssasssssncsscsssosasessencss
AHAINTENANCE ........IIl.-..I-........I........I...CIII..........
COMPONENT PARTS: . I
... - Type AL-2 Electrically-operated A.C.B. (Fig. 1) ...ccevecnnn
' Type AL-2 Manually-operated A.C.B. (Live-front) (Fig. 2) ...
Type AL-2 Manually-operated A.C.B. (Dead-front) {Pig. 3) ...
Type AL-2 Manually-operated A.C.B. (Enclosed) (Fig. 4) ...
Contact construction c.serecccvesscsrancsscssserscancrsanccascss
Manual closing mechanism s.ceeevecssccasnnsioncrctcssssscnsres
Construction details of contacts, latching mechanism, and
manual closing mechanism (Fig. 5) «cvcecsvsvssccsosrceaccs 8
Time-delay overcurrent trip device (Fig. 6-7-8) ...........9,10

L1OOOU LI N

| Instantaneous overcurrent trip device (Fig. 9-10) .......... 11

) Instantaneous short-circuit trip device (Fig. 11) ..cuievco.. 12

, Arc quenchers (Fig. 12) ...coecccccncncccancas tesesesanancen 12

~ . Arc chutes (Fig. 13) cencecseonscnasssssrccssssssccsannsnces 12

.' Motor, torque brake, and gear reducer (Fig. 14) ............ 13

¥ Motor operating mechanism and motor cut-off switch (Fig. 15) 14

L Typical wiring diagram for motor operated breaker (Fig. 16). 15

¥ ! _ C1OSIiNg relay sesecocescsssasssosecaccssssoscaascccsccasmess 16
- ! Typical connection diagrams:

; Undervoltage trip device (Fig. 17-18) +s.ceiivoviosseaai™.. 16

! Reverse-current trip device {Fig. 19) ..c.veieeienencns ees 16
: Shunt trip deVice (Figc 20-21) 'SR EEN NI N NN IR N s s s e v we 16
Bell alarm circuit (Fig. 22) ..... ceesasensnce cecesvasace 16

Auxiliary Switch '....-......l.........'..l-l.-..-.....'-‘.'|. 17
b Push button type for manually-operated breakers (Fig. 23) 17
b SB-1 type for electrically-operated breakers (Fig. 24} .. 17

Shunt trip device (Fig. 25) sevecvessctscrrcccccceassscnanncs 18
Undervoltage trip device (Fig. 26-27) ....ceeeneens ceereasss 18
Reverse-current trip device (Fig. 28) ccvececssscensnvennnns 19

Field discharge switch (Fig. 29) 8 = 0 0 8 0 s be S b sSse s a2 s ea 20
Progressive dismantling and reassembling instructions ,
i (Figl 30) ‘l'.l.-'...-ll--I...'...Q.l.I...lQIII‘II..ll.l..-.. 21




T R R e L i

- GENERAL

e TR

—"r P .

. These instructions are for .
-use with- the General- Electriec -

. type AL-2 air circuit breakers
-and type ALF-2 field switches of
the following ratings: -

Current Ratigg;:

amperes.

Voltge Ratinﬁ_:

Up to and including 600
volts A.C.

Up to and including 250
volts D.C.

From 251 to 750 volts D.C.

.AL=2 air circuit breakers
and ALF-2 field switches for use
in eircuits rated up to 600 volts
A.C. or up to 250 volts D.C. are
equipped with arcquenchers. They
may be either for live-front or
dead-front mounting, or enclosed
with or without pull-box. Phase
barriers are furnished on live-
front breakers. Box-type barriers
surrounding the contacts and arc
quenchers are furnished on all
dead-front and enclosed breakers.

AL-2 air ecircuit breskers
for use in direct-current cir-

cuits rated from 251 to 750 volts

D.C. are equipped with magnetie

A e “'l‘.’ e T B \-d-‘—"‘;'j‘. 3 “.'-' N
.-~ blow-out coils- _andi'fd'x?;: 7
- (see Fig. 13).i.These- breakers -
' are.furnished only for live-front
rmounting.'and they should ‘never,be % ::'ix
-enclosed around the contact strue- - - *.
- ture. - When installed in their
permanent location a clear space
of at least 18 inches must - be

- the aro chutes. AT

Up to and including 1600 -

TR ISR ,j’,ﬁe““‘%ﬁ.";_i, .

provided above ﬂ'and‘ in front of

AL-2 air circuit breakers
with any of the above ratings
may be single-, double-, triple-,
or four-pole, and they may be
either manually or electrically
operated. All AL-2 air circuit
breakers and ALF-2 field switch-
és are provided with studs for
back connection.

UNPACKING

- Immediately upon raceipt'

of the breaker it should be care-
fully unpacked and inspected to
make sure that it is received
in good condition and that any
loose parts have not been mig-
Placed. Any shortage of material
should be reported immediately.
Blow out any dust or loose par-
ticles of packing material that
may have accumulated on the eir-
cuit breaker parts. - : ‘

 STORAGE
ir the b;'éaker is nbt to be

- mounted immediately in its per-

manent location, it should be
stored in a clean, dry place.

chutes' '
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“and proper maintenance..

INST.ALLATION N

,.-behﬂinstalled in a:.clean,. dry
'plaoe where it . is _readily acces- ..

sible for_ operation, 1nspection
when
mounted on a live-front switch-

‘board it should preferably be
. located at the top of the panel

and ample head room above and
in front of the breaker should
be provided. Breakers mounted
in special enclosures for 1in-
stallation in dusty, dirty, or
other special locations can be
furnished on request to the fac-
tory.

Most air eircuit breakers
are shipped on permanent bases
or panel sections (with or with-
out enclosures), and the instal-
lation consists simply of bolt-
ing them to the supporting frame-
work or structure, connecting the
current-carrying cables or bus
bars to the breaker studs, and
completing any secondary control
wiring that may be required. The
connections to the breaker studs
should be clean, flat, and free
from burrs, and they should be
firmly clamped or bolted in place
to prevent excessive heating.
The connecting cables or bus
bars should have a current-carry-
ing capacity sufficient to limit

. their temperature rise to that
.gpecified for-the breaker. If

these connecting cables or bus
bars are not of sufficient size,
heat will be conducted from them

~ to the breaker and.the breaker.
‘cannot be expected to carry nor-

mal rated current without ex-

;-} ﬁj,;rr vy

: :ifature rise.;:connect:l.ng cadbles :
‘or bus bars should be: ‘supported

~such that the breaker studs Iill -
not be subjected’ to .unnoceuary
strains. Aty : s

R

It is alvays prarera’ble to
have an air circuit breaker ship-
ped on a permanent base or panel
section. Remounting of the break-
er by persons not entirely fa-
miliar with its detailed cen-
struction may result inmisalign-
ment or improper adjustment with
resultant unsatisfactory opera-
tion. For those cases where it

is found necessary to transfer

a breaxer from a temporary base
to a permanent base or panel,
first make sure that the perman-
ent base or panel is properly
drilled in accordance with an
approved drilling plan furnished
by the General Electric Cowpany
for the particular breaker. In
transferring the breaker itshald
not be dismantled any more than
necessary to effect the transfer.
Sub-assemblies such as the over-
current devices, the operating
mechanism, etc. should be trans~
ferred as units. This will help
maintain ad justments and will
minimize the possibility of incor-
rect assembly. A recommended se-
quence of procedure for transfer-
ring an AL-2 air cirocuit breaker
is given on Fig. 30. It 1s sug-
gested that this proocedure be
followed in the order in which
the operations are numbered.
After the transfer has been com-

_pleted, the alignment of the con- -

tacts and the operation of all

' parts should be checked. -
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| OPERATION

Once a bréaker has been

installed it should be operated-
manually several times to make

sure that all parts move freely
and in the proper manner without
binding.

Manually-operated AL-2 air
circuit bdbreakers and ALF-2 field
switches covered by these in-
structions are closed by first
turning the operating handle in
a counter-clockwise direction to
reset the mechanism latch, and
then turning it in a clockwise
direction to close the breaker.
Approximately one-half revolu-
tion of the operating handle is
required. DO NOT ATTEMPT TO OPEN
THE CIRCUIT BREAKER BY COUNTER-~
CLOCKWISE ROTATION OF THE OPERAT-
ING HANDLE. The c¢ircuit breaker
is opened by pushing on the manual
trip button to release the break-
er latch.

. Electrically-operated AL-2
air circuit breakers and ALF-2
field switches covered by these
instructions may be closed man-
ually by means of an emergency
closing handle. To close the
breaker insert this handle in
the socket provided for this
purpose on the operating mech-
anism (see Fig. 1 and Fig. 15)
and push down until the breaker
is latched closed. After the
breaker has been opened by push-

ing on the manual trip button

to release the latch, the handle
must be raised to reset the latch
before the breaker can be qlosed

T L e o A P
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. ing properly.
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again. APTER CHBCKING THE GPERRA-. -
TION MANUALLY BE SURE TO REMOVE -

THE EMERGENCY HANDLE. The mech-

anism will not be self-resetting. ...
- unless this handle is”remoyed.: '

[

After checking the operation

manually as per .the above, an

.electrically-operated breaker

should be operated electrically a
few times to make sure that all
control circuits are properly

connected, and that the closing

motor, closing relay, and elec-
trical attachments are function-

motor is rated for intermittent
service. Reasonable care should
be exercised when testing to avoid
overheating of the motor by re-
peated operations.

MAINTENANCE

Periodic inspection of the

breaker is recommended. The fre-
quency of inspection will depend
a great deal on local conditions
but in general an inspection
should be made at least once a
Year. An inspection should al-
ways be made after it is known
that the breaker has opened =a
severe short circuit.

When inspecting the breaker
examine the econtacts to see if
there has .been any severe pitting

or burning of the contact sur-

faces. Rough or high spots should
be removed with a very fine,
CLEAN file. Indressing the main
silver contacts care should be

- _,_,_...,"_-

On motor-operated .
breakers bear in mind that the

%




as. much ‘a8’ possible. - To check
the'gamount of,,contact obtained

-ing between:the contacts a piece
2. of, thin carbon paper with tissue
<+~ paper - on“the. ‘carbon side and
" ‘closing the breaker.

"'gjons made on the paper.
defined impression shows for 75%

tact.
‘dicated if a

%a,' than 25%
i contact.
4
|

~ SR In general the breaker oper-
S ating mechanism requires very
e 1ittle lubrication as operations
v are not very frequent. Any ex-
B cess amount of oil on the break-
er parts is apt to collect dust
and dirt and is to be avoided. A
- general recommendation for lubri-
cation of air circuit breaker
- mechanisms is te occasionally
. use a few drops of a good grade
! of light machine oil at bearing
... points, and to wipe off any ex-
* " cess with a clean rag.

- -~ 0n mot.or -operated breakers

to the elosing cam througha worm
: and gear operating in a housing
O partly filled with a lubricant

. sion lubricant). - A small plug
e g provided in tha gside of the
: gear housing and the level of

‘Open the :

. breaker and examine the impres=- : _.."ui¢h ball bearings

Good :° 410 motor clean.:

" contact is indicated if a well-

- (600 W or automobile transmis-.

1 R . C
R A . - .
R ] . .
N . '(5- PO - —4-

g

o

‘breaker. ’

taken to maintain a8 line contact. % lubricant should be maint.ained )

o

itake contact impressions by. hold- .

‘even with or slightly belot t.hil
plug. L ]

a5y 4' i
:.ju. r,«-..' YT

T The motor used on - notor-_=-
‘operated breakers is’ ‘a universal
series type, totally enclosed
Keep:
. Commtator sur-
faces should be cleaned with a

- ormore of the length of the con- . cloth slightly moistened with

- Good contact is also in- .
.001 inch feeler ,
- gauge cannot be inserted between
the main silver contacts for more .
of the length of the :

kerosene. Lubrication of the
motor bearings should not be
necessary during the life of the
motor.

If the breaker 1s equipped
with time-delay overcurrent trip
devices, make sure that when the
breaker is installed the o1l pots
of these devices are thoroughly

"¢cleaned and filled with oil to

the proper level as marked on the
pots. This also applies to the
0il pots on the time-delay under-
voltage trip device if used. It
is important that these oil pots
be kept clean and properly filled
with oil to the proper level,

and it is recommended that they
be cleaned and filled with fresh
0il at regular inspection periocds-
A small can of oil for use in
these pots is furnished with the
Additional oll per Gen-

.eral Electric Company specifi-

_ the motor torque is transmitted

cations S/1 51853-6-1 canbde ob-
tained from the factory. VWhen
cleaning these oil pots use kero-
sene or naptha only, and wipe dry
with a clean cloth. Other clean-
ing fluids may act as a solvent
to the material of which the pot
is made.

::v*,s* R !“*’!“!W( e Wi ,.r.e-:-;‘"m: 7“"‘
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FIG2 TYPE AL*Z MANUALLY- OPERATED
AIR CIRCUIT BREAKER (LIVE FRONT)

Fi6.3 TYPE AL-2 MANUALLY-QOPERATED
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CONTACT CONSTRUCTION
(See Fig. 5)

]

_The main current through

the breaker is carried by solid
copper conductors and solid sil-
ver high-pressure contacts. These
contacts consist of 4 pleces of
pure silver, each approximately
1/8" thick, 1/2" wide, and 1-5/8"
long. One of these silver pieces
is welded to the upper contact
bar and another to the lower con-
tact bar.  The other two are
welded to a solid copper block
which bridges across and carries
the current between the upper and
lower contact bars. To obtain
line contact the surface of the
silver on the contact bars is
machined flat while the surface

-T-

the arcing contacts are Just
touching the ‘upper main silver
contact should be open a mini-
mum of 1/8n,

contacts should have a minimum
opening of 2-1/8". 0n multipole
breakers all arcing contacts
should line up such that they

~close or open simul taneously.

of the silver on the bridging -

block is slightly rounded. High
contact pressure is maintained
by compression springs behind
the bridging contact block and
no adjustments are necessary.

The secondary orarcing con-
tacts are solid blocks of copper
with inserts of a special alloy
welded to their faces. The same
two compression springs whiech
maintain contact pressure on the
main silver contacts also main-

tain the contact pressure on the.

aroing contacts. The arcing con-
tacts make before and open after
the main silver contacts. When

MANUAL CLOSING MECHANISM
(See Fig. 5)

Mamally operated AL-2 air -

circuit breakers and ALF-2 field
switches covered by these in-
structions are closed by means
of a rotary handle. The break-
eris closed by first turning the
handle in a counter-clockwise
direction to reset the mecha-
nism latch, and then turning it
in a clockwise direction to close
the breaker. Approximately one-
half revolution of the handle is
required. In closing the break-
er the rotary motion of the
handle 1s transmitted to the
closing crank through an accen-
tric pin on the handle shaft,
connecting links and a trunnion
in the closing e¢rank. The handle
is used for CLOSING ONLY and the
breaker cannot be opened by means
of 1it. A separate manual trip
button is provided for opening
the breaker.

BRI et b

_ "With the breaker -
. in the open position the arcing
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TIME-DELAY OVERCURRENT
TRIP DEVICE

-This device is magnetically -

operated to trip the breaker by
the current through the breaker
when this current exceeds the
value of the calibration setting.
To accomplish this the current
magnetizes an iron circuit which
causes an armature to move and
operate the trip pin or lever.
The armature is restrained by a
calibration spring and a thin
oil film betwveen two flat sur-
faces. For currents below the
calibration setting, the cali-
bration spring prevents the arm-
ature from picking up and also
holds the two flat surfaces to-
gether. For currents in excess
of the calibration setting the
magnetic pull on the armature
exceeds the restraining force of
the calibration spring and the
excess force tends to pull the
two flat surfaces apart by rup-
turing the oil film between them.
Once this oil filmis ruptured

‘the armature picks up and trips

the breaker. The time required
to rupture the oil film varies
inversely with the force applied
and hence inversely with the cur-
rent through the breaker. The
0il pot (which holds the oil
around the two flat surfaces) is
supported on a pivoted member
which 1s held against a fix-
ed stop by instantaneous trip
springs. When the current ex-
ceeds approximately 8 to 10 times
normal breaker rating, the mag-
netic pull on the armature is
sufficient to pick up the arma-
ture with the complete o0il pot
assembly and trip the breaker
without waiting for the oil film
to rupture. In this way the de~

et i Pt M S R e

vice performs the dual function
of providing inverse time delay
tripping for currents above the

~calibration setting but below 10

times normal, and instantaneous
tripping for currents in excess
of 10 times normal. :

: Calibration settings for
100, 125, 150, 175, and 200 per
cent of breaker normal current
rating are marked on the calibra-
tion plate. For general feeder
applications the calibrationset-
ting used should be not less than
125 per cent of the actual load
being carried by the breaker.

An adjustment is provided
for varying the amount of time
delay obtained. This accomplish-
ed by turning the oil pot to dif-
ferent time delay settings, which
increases or decreases the amount
of surface in contact (area cov-
ered by the oil film). The small-
er the area the shorter will be
the time delay obtained.

Instantongous
Magnetic Trip
Operatas
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5 F1G. 6 TYPICAL TIME-CURRENT GURVES FOR
: OVERCURRENT TRIP DEVIGE {APPROXIMATE)

Typical time current tripping
curves for this device are shown
by Fig. 6. These curves are ap-
proximate and considerable varia-
tion in time delay may be expect-
ed depending on the cleanliness
of the oil forming the film, the
time allowed for resetting, the
amblent temperature, etc.

e T ot

I T N Y P WA IN T AL A e Ty

R PP T P PR R DU SR PSR T Ty, DUPE JLIPRE, W PR R R R R AT P L T e R A LI
r— ,.t_p-i‘:{_ s X o L3 ] - o B




»
PR ]

[
!
b . :
N o e =" - . :
T - o N 2d__Trip shaft on
U A - : _— OIM‘V B '
o " 0 S
N : o - i= Magriet
L ' ‘ Armature
-ﬂm‘-».:rm E‘” . 55 O ]O oo =7 i -Caiibration Plate
< i : ‘L : | alibration index
L lo} ” o] /% %{“maﬁbmﬁon adjustment
r‘.'. 4 . _ | Mb
; __‘ __m o ¢/ % Calibration Spring
) iy i ’0 N ot Instantaneous Trip Springs
; ower _‘“i/—[ 3 Oit film between flat
- —- surfacaes of these discs
Samjj Overcurrent Coil provides time delay.
s Movable dis
: S e 0il Por
' .Dise on bottom of ol pot
Fi&. 7 TYPIGAL TIME -DELAY OVERCURRENT TRIP DEVIGE
. o FOR AMPERE RATINGS UP TO 600 AMPERES
1 _ CAUTION:- When cleaningthe oll
| Teio shaft on pots of these devices use kerosene
- ! e br: aicr' s or naptha only. Other cleaning fluids
- : NEE may act as a solvent tothe materiai
- T (1\5\; Ty of which the pot is mada.
! N
Arm.:?'tﬁr‘z-~—:3
Magnat
: Calibration Index
' Calibration Spring
‘ Lower . Calibration Plate
' stx.l.d.] — :
] C -V ]
— LF
] ! calibration Adjustment

xnob

of oil pot . Ol Por  Oil fitm betwean flat
surfaces of these discs " °
provides time delay

FIS.0 TYPICAL TIME-DELAY OVERGURRENT TRIP DEVICE
FOR AMPERE RATINGS BOO TO 1800 AMPERES

s & WY A L LI e




-~ 4 k.. 4

-11-

INSTANTANEOUS OVERCURRENT
TRIP DEVICE

This device is magnetically

operated to trip the breaker in-

stantaneously by the current
through the breaker when this
current exceeda the value of the

, o
settings for 100,7125, 150, 175, = "7

and 200 per cent of breaker nor-
mal current rating are marked on
the calibration plate. For gen-

eral feeder applications the cal-
‘ibrations setting used should be

not less than 125 per cent of the
actual load being carried by the

ealibration setting. Calibration breaker.

L e QQ‘;\)"THP shaff on breaker

L
2N/ NS trip Lever

Calibration Plate

alibration Index
B\ Calibration adjustment
L& knob ' .
Calibration Spring

Stop pin

. ¥ .
Seriges Overcurrent Coil

L

_ F18.9 TYPICAL INSTANTANEOUS OVERCURRENT TRIP DEVICE
! FOR AMPERE RATINGS UP TO 800 AMPERES

]
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—Calibration index
Calibratuon Spring
Lower Calibration Plate

stud;

Calibration adjustmant
knob

F16. 10 TYPICAL INSTANTANEOUS OVERCURRENT TRIP DEVICE
FOR AMPERE RATINGS BOO TO 1800 AMPERES
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INSTANTANEOUS SHORT-CIRCUIT
TRIP DEVICE

According to NEMA rules all
‘air circuit breakers should be

inherently automatic. Hence,
if an AL-2 air circuit breaker
is not equipped with either the
time~-delay or the instantaneous
overcurrent +trip devices, it
will be equipped with the in-
stantaneous short-circuit trip
device. For the AL-2 breakers
covered by these instructions,
this device is set to operate
instantaneously at approximately
15 times normal breaker current
rating. Noadjustment for chang-
ing this setting 1s provided.

ARC QUENCHERS

Arc quenchers are used on
live-front, dead-front, and en-
closed AL-~2 air circuit break-
ers and ALF-2 field switches
rated up to 600 volts AC or 250
When used on dead-
front or enclosed breakers they
are covered with a box-type bar-
rier of insulating compound.
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FIG. || INSTANTANEOUS SHORT-CIRCUIT
TRIP DEVICE
-ARC CHUTES

Are chutes with magnetic
blow-out coils are used on AL-2
air eircuit breakers and ALF-2
field switches rated from 251
to 750 volts DC (LIVE-FRONT ONLY) .
These chutes should never - be
enclosed and head room of at
least 18 inches above and in
front should be provided.

Flexibie connection

qu- main silwer conbact
curcuit breaker

F16.13 ARC CHUTE WITH MAGNETIC -
BLOW-0UT COIL

N SR A e e R

e T

TR T

",(!73-‘?" "‘:"'F'J-"\" M?.‘b"'n "




-13-

MOTOR, TORQUE BRAKE, AND
' GEAR REDUCER

The closing of motor-oper-

ated AL-2 air circuit breakers
and ALF-2 field switches is ac-
complished by means of a closing
cam which 1s positively driven
by a totally-enclosed, universal
series type motor. The motor
shaft is connected to a worm
through a torque brake, and the
worm drives a gear Kkeyed to the
closing cam drive shaft. The
worm and gear operate in a hous~
ing partly filled with a lubri-
cant. The funection of the torque
brake 1s to stop the motor
quickly when it is deenergized,
as this will also stop the clos-
ing cam in the proper position
to allow the mechanism to reset

]

N J

otor

(wvhen the breaker is tripped)
for the next operation. This

torque brake consists essentially
of three parts; i.e., a brake

" .drum, an impeller, and an assembly -
‘with two pivoted brake shoes. .

The Iimpeller is keyed to the
motor shaft and transmits the
motor torque to. the brake shoe
assembly, which in turn is keyed
to and drives the worm. Indoing
this the impeller pushes against
projections on the brake shoes
causing them to disengage from
the brake drum. When the motor
is deenergized, small springs
force the brake shoes against the
brake drum to start braking ac-
tion. Once braking action is
started, the shoes become self
energizing and quickly stop the
motor.

Im, ¢Ila.r; Keyed 1o
otor Shaft

PLAN VIEW
Torque Brake

——————— mpeller
Traat Gasket with G.E Co.
TR T Brake #1201 Glyptal when Aasembiing
: ki Drum g —
O —-_—— [
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( Removable Shaft
' Plug D —
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N ! Bearin - Gaar
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Llubricant

Mounting Holes

,
ot

b
i)

AN I e T e Y e g T ARl L e e g :—'",".‘""f"'."""'"‘"-*"!"

FIG. 14 MOTOR, TORQUE BRAKE, AND GEAR REDUGER |
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MOTOR OPERATING-MECHANISM AND
MOTOR CUT-OFF SWITCH

‘ Motor-operated AL-2 air

circuit breakers and ALF-2 fleld

switches are closed by means of
a closing cam. This cam is weld-
ed to a drive shaft which 1is
directly coupled to and driven

by the drive shaft from the gear
" reducer shown by Fig. 14. As

the closing cam rotates it pushes
on aroller fastened to the oper-
ating lever and causes the breaker
to close. The breaker should

Closing crank

Insulation.=fg on circuit breaker

e—Coupling

o . Maotor Cul-Off Switch
0 Cires B arer Crank & Spring Lever
Coup\.Lng — il

l "1'!;

i

g el lr A B
FA
Pt

Lt‘ ;
(O 4

¢
£

Socket for Emg Cy
Operating H;r?;rl‘i,

Opu-ati.ng Laver

Frame

latch closed just before the high
point on the cam is reached.
After the breaker is latched clos-
ed the closing cam continues to
rotate until it is free of the
roller and in a position that
will permit the operating lever
to reset when the breaker 1is
tripped. To stop the closing cam
in this position a motor cut-off
switch mounted on the side of the
mechanism frame and operated by
a separate small cam on thedrive
shaft is used. This cut-off
switch has two normally open con-
tacts which close as the cam ro-
tates. ContactM) is connected
in parallel witha nomally-closed
contact on the cut-offr relay and
in series with the coil of the
motor relay. Contact Mz picks up
the cut-off relay. It is impor-
tant that contact Mj close slight-~
ly before contact Ma. The rela-
tive position of the cam on the
drive shaft is fixed@ such that
both contacts open quicklyat the
positien when the closing cam is
free of the roller. Opening of
contact M) deenergizes the coil
of the motor relay and the motor.

rMotor Cut-Off Switch

- = e
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Roller Motor Cut-Off
Switch Adusting
, Screw

FIG. 15 MOTOR OPERATING MECHANISM AND

MOTOR GUT-OFF SWITCH
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CLOSING RELAY

" -For motor-operated AL-2 air
¢ircuit breakers and ALF-2 field
switches a type HEA closing relay:
is used. This relay is made up
of two relays (a motor relay and
a cut-off relay) ina single case
as shown by Fig. 1. The main

b 3 Y
LINE = cnn_ [ S IWAYE
+ TRI® DRVICE <}

LINEYCmI. POR ULV
O DEVICE

-16-

contacts for energizing the motor
are provided with a permanent
magnet blow out assembly. Hence,
when direet-current control power
is used, the proper polarity as
shown on approved wiring diagrams
must be maintained in making the
connections. Fordetails regard-
ing these closing relays refer to
Instruction Book GEI-10979.
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RESISTOR =
)( T REQLINRED) ) ) \(u- n'f&.‘:'ﬂa:p)

| | NORMALLY-CLOSED

TRIPEA NG SWITCH
M'p EMTIAL
com oF R.C,

CuURRAENT

LOAD COII. orFac,
FIG. IT TYPICAL CONNECTION Fig. |8 TYPICAL CONNECTION F13. 19 TYPICAL CONNECTION

DIAGRAM FOR UNDER-
VOLTAGE TRIP DEVICE

DIAGRAM. FOR UNDER-
VOLTAGE TRIP DEVICE

DIAGRAM FOR RPVERSE-
CURRENT TRIP DEVIGE

FOR REMOTE TRIPPING
OF BREAKER

4+X
C
F4
m
1<

% EHLNT TRID
caL

‘

-

- BT TEWE
-X'-LINE ‘f_ r 4

) e

INORPMALLY - OFEN
TRIPRING SWITCH

TRSPPING SWTCH

ar
ALVXILLARY

; LOAD LR

- NoRmaLLy-opan . COAD

i TAIPENG SWITCH ‘

by - N - . P TR W meme e s o owa L

‘ 1 i F6. 20 TYPICAL CONNECTION Fig. 21 TYPICAL CONNECTION Fl18. 22 TYPICAL GONN[GTION

DIAGRAM FOR SHUNT
TRIP DEVIGE USING

BREAKER TO DE-ENER-
GIZE TRIP COIL CIRCUIT
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DIAGRAM FOR SHUNT
TRIP DEVICE

DIAGRAM FOR BELL ALARM,
BELL RINGS ON OVER"
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NOT ON NORMAL TRIPPING
BY SHUNT TRIP DEVICE.

"

A S I T T A A A 1 Ty S A L RN S 0 B SR Y




-17-

. AUXILIARY SWITCH

- Auxiliary switches with "a"
and "h* contacts for various con-
-+ ‘¢rol functions are available for
..~ the -AL-2 air circuit breakers and

these instructions. Contacts
which are open when the main
breaker contacts are open are
called "a" contacts. Contacts
‘which are closed when the main
breaker contacts are open are
called "b" contacts.

RN,
Front of f///;/}/,'f////z
seinasin e YN g
in. bridgin. s AT e
AR
8 | L.
AT 755 R T
Adjustment scraw, [/77 ) Jx L
oy Jﬁm%/ ne 8
"*s.pﬂ..n-pm A / //J Meunting
ot A E;/:-/g bracket

 Flg. 23..

"“base and is operated by an ex-'

’ .~ the
»<ALF-2 field switches covered by - -

- Por electrically-operated '
breakers the auxiliary switch

‘usually is the SB-1 type with

.bar and the crank on the cam

jp — -
' F16.23 AUXILIARY SWITCH FOR MANUALLY
OPERATED GIRCUIT BREAKER
For manually-operated break-
ers the auxiliary switch usually-
is the push-button type shown by
| 60" Movemant
{Approx.)
-
Closed.
L]
o “.."':-"‘,".‘?7_"""""",J"-:""‘-‘-'ﬁ?"}‘.""';’1‘"1' Fr R e L R

FIG 24 AUXILIARY SWITCH
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This switchhas one "a".
and one "b" contact. " It ismount-
ed on the back of the bdreaker

tension of the bearing pin for

T, e AT R et s

cam-operated contacts as sbown
by Fig. 24. Movement of the
breaker crosshar operates the
switch by means of an operating
rod connected between the cross-

shaft of the switch. The cams
are constructed such that their
position relative to the ecrank
can be changed in 15 degree steps
and any contact can be made into
either an "a" or a "b" contact.
To do this, however, it is nec-
essary to dismantle the switch,
adjust the cams to the desired
position, and reassemble the
switch. This type of auxiliary
switech can also be furnished on
manually-operated breakers when
more contacts are required than
are available on the push-button
type of auxiliary switch.

Cranks! B /7
) \ ____/' .
For *b"contacts

. CAM ARRANGEMENTS
{ LOOKING AT END OPFOSITE
CRANK END)

BREAKER CLOSED

main bridging contact.block. SR
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e SHUNT TRIP DEVICE

‘ A shunt’or potential trip»
'7‘.davice is available for the AL-2
air circuit breakers and ALF-2
-ifield switches covered by these
“instructions. See Figures 20
and 21 for typical connection
diagrams. - The coil of this de-
vice is not good for continuous
energization.

. '.-.. .‘-

UNDERVOLTAGE TRIP DEVICE

A direct-acting undervoltage
trip device is available for the
Type AL-2 air circuit breakers
covered by these instructions.
This undervoltage trip devicemay
be either the instantaneous type
(see Fig. 26) or the time-delay
type (see Fig. 27). Both types
are mechanically reset by the
opening of the breaker, their
construction is such that they do
not release to trip the breaker

Pin tn clreuit breaker
mechanism. Whan

circuit breaker cpens
movarment of this pin

| actuates resettin rank'. Parts shown with,
| and resets the 4r$na bresker in closed
; position.
Adjusting Collar Rmttm% Crank acts to
Mechanifally pick up and |,
AT Wien tha

Magnet Frame

I

1 FIG 26 INSTANTANEOUS UNDERVOLTAGE
: TRIP DEVICE
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Mourmy o o o AN
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FIG. 25 SHUNT 'I'RIP or:vncs ’

latc.h unt:l.l t.he voltage has drop-
ped to some value below 50 per
cent of the normal voltage rat-
ing. For the time-delay type
tripping does not occur until ap-
proximately 3 seconds or more
after loss of voltage. The oil
pot for the time-delay device
should be kept clean and filled
with 0il to the proper level as
marked on the pot. Use o0il per
G.E. Co. Spec. S/I 51853-6-1.
See Fig. 17 and 18 far typical
connection diagrams.

F16. 27 TIME DELAY UNDERVOLTAGE
TRIP DEVICE !
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' REVERSE CUHRENT TRIP DEVICE

: A.direct-acting reverse-
“current trip device is available

." .for the type AL-2 direct-current
- ‘aip eircuit .breakers covered by
This device

these instructions.
is constructed similar to a bi-

" polar motor with stationary pole

pieces and a rotating armature.
Current in a potential windingon
the armature produces a magnetic
field which tends to rotate the
armature. The torque produced

by this field and the force from.

the calibration spring tend to
hold the tripping crank on the
armature shaft against a fixed
stop. Current in a series coil

Serigs curment coil

on the staiionarympole«wpieces-

produces another magnetic field
which also tends to rotate the
armature,

tripping crank against the stop.
The field produced by current in
the reverse direction tends to
rotate the armature in the op-
posite direction and, when the
current reversal exceeds the cal-
ibration setting, the armature
rotates and trips the breaker.
Standard calibration setting is
for a current reversal of 10 per
cent of normal breaker current
rating. A typical connection
diagram is shown by Fig. 19.

™
s

~ ‘\"npl.‘.n.r

FIG. 28 REVERSE-CURRENT TRIF DEVIGE

The field produced by
-current in the normal direction - R
adds .to the field of the potent- ... .~
~1al coil and helps to hold the

v ey
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FIELD DISCHARGE SWITCH = “*.. - <. & -0 « "%

*

.45 2 The type ALF-2 field switch IR B )
roonsists of. a discharge ‘switch I Y

-as shown. by Fig.:29 - together - =
.with main contacts®and operat- -
"ing mechanism es sentially the . , -
same as for. the AL-2 air e¢ir-
cuit breaker. The main con-
tacts are used to deenergize or
R to energize the field circuit
i while the discharge switch is

used to connect or disconnect
o the field discharge resistor.
-3 The sequence of operation is
for the discharge switch to close
i before the main contacts open,

and to open when the main con-
tacts close,

~ 1
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| W e NUTS
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-l’ l'a-‘ Fleid switeh in open positien
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i pin for contact Lever
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: s .
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1. FIS. 29 FIELD DISCHARGE SWITCH FOR
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o purchasers of G-E apparatus

o Qﬂices,,a Jist of which is given below.

2 ? .When it is necessary to reno y
 pev' operating cond;ﬁz: or a‘&g
G-E service shop are at your disposa
" work of the same High quality, both
- the facto;;.y,;![f it'is necessary that the

‘you will ‘be’ glad to. help you thh a
-mvolved...‘ -

WHEN SER_VICE IS REQUIRED

facilities of our engmeenng depanments e
throuch. G-E- serv:ce shops ‘and sales

application, the facilities of

< (b

and factorxee are awulable'

repaii, or change apparatus t0 meet e
:nearestl
1. Each of them is egafpped to tirn ‘out™
as to workmanship and materials, as at |

work be done on the customer’s prem- -
ises, the service. shop is prepared to send trained, competent, sad’ dependable

men who will'do 1t promptly and eﬂicxently Similarly, the si.ci office nearest ;-
iy eng;neenng problems. that may be ;

1
o

%L' C - 32_

/ 4c. r SERVICE SHOPS N
Athntl.. Gl ....... omeeeiee .. 490 Glenn Street, Southwnt Milwaukee, Wis..........o0000e $40 Vest St. Paul Avenue N
3;3:11;.‘ 3, 1{‘} va. " w06 MacCoride” AB imrbg:ntsgxg Minnespolis, Minn... .. .410 Third Avenue, North
.. Chicago, ” B" Scm:;le Elinton Street New York, N.Y............. .418 West Thirteenth Street

Sincinnati, ©h T olE West Third Street Philadelphia, Pa................ 429 North Seveuth Street ©
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Detroit, Mich. .. cv v ers s ocoranonsnns 5350 Third Avenge~ Salt Lake City, Utah 141 South Third West Street
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i D

Pittsfield, Mass.; Schenectady, N

SALES OFFICES (Address nearest office)

Akron, Ohio ....335 South Main Strzet = Memphis, Tenn.. ... ... ..o ona, ‘8 North Third Street
Atlanta, Ga.. 87 hpr ny Street, Northwest Milwaukes, Wis....ooivuen - . . 940 West 5t. Paul Avenue
Baltimore, M ..39 West Lexington Strest  Mioneapolis, Minn.. ... ... e aeeen 12 South Sixth Street
- Bangor, Me.. 115 Franklin Street  Nashville, Tenn................. 234 Thmi Avenue, North
-Bmghlmton. NV 19 Chenango Street Newark, N. J. . oo iin i ianans Broad Street
Birmingham, Ale............. 800 North Eighteenth Street  New Haven, Conn ...... 1 Church Strest.
Blucheld, W. Va...... .. s+ee:5n.. Appalachian Building New Orleans, La.....0.....f . ceianas B3T Gravier Rreet -
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