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AIR CIRCUIT BREAKERS
TYPES AE—-i-25,AEF~I,AE-I~25YI

These insiructions do not purport to cover
gll details or variations in equipment nor to
provide for every possible comiingency to be
wnet 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 matter should be re-

: ferred to the General Electric Company.

'GENERAL [INFORMATION

Thege breskers were formerly designated
Type AE-1B, Type AEF-1B and Type AE-1-BY1l to

_which these instructions generally apply.

Before unpacking, instulling or attempt-

., ing to operats thase ailr circuit breakers,

read this instruction book thoroughly and

"carefully.,

APPLICATION

The type AE-1-25 air circuit breakers
covered by this instruction book are general-

"1y used for the protection and control of

electrical apparatus, main feeders and branch

‘eircuits, includirg equipment in buildings,

industries and power atations, and merchant
marine application. The breakers may be
equipped with a wide choice of operating and
trip devices and accesaories for overcurrent
and other functions.

Further discussion and application of
these breakers will be found in publication

GET-3600.

'RATINGS

Current Ratings:-
Up to and including 600 amperes.
Yoltage Ratings:-
Up to and inciuding 600 volts A-c.
Up to and including 250 volts D=c.
Interrupting Ratings:-
+ 25,000 amperes.

i
'OPERATING CEARACTERISTICS

. Type AE-1-25 breakers can be furnished
.either live front or dead front, and either
manually or electrically operated with one,
‘two, three or four poles and with various
.accessories. All breakers are provided with
‘are quenchers to extiaquish the arc after
the contacts open and box type barriers are
provided for dead front and enclosed break-
ers to confine the arc.

The breaker 1z closed by a togzle mecha-
nism operated either manually, or slectrically

‘gtuds, or damage to breaker paris.

by a solenoid, against a heavy spring between
the operating mechanism and the operating
shuft, upon which the movable contaots are
mounted, and against springs bebind the con-
tacts. These springs supply the power to
open the bresker when a latch 1s released
panuallyor by tripping devices. The breaker
is trip free which aassures that the contacts’
cannot be closed as long as the latech is in

~ the tripped position.

Current enters the breaker by the upper
stud, passes through the stationary contacts,
the movable contacts, the flexible connec-
tion, through the series coil and out the
lower stud. V¥Yhen the breaker opens, the main
contacts seperats first which shunts the cur-
rent to the arcing contacts to prevent burn-
ing of the main silver contacts as described
under "Contact Assembly". When these open
the current 1s again shunted to arc runners
in wories with a blowout coil which magneti-
cally blows the arc upwards among the cool-
ing pins and arc barriers, as desoribed under
"Arc Quenchers and Barriers”, te quickly
open the eircuit.

SHIPPING-UNPACKING-STORAGE

TRANSPORTATION DAMAGE

Immediately upon receipt of the break-
ers, an,eximination should be made for any
damage or loss sustained during transporta-
tion. If injury, rough handling, or loss i3
evident a damage claim should be filed at
once with the transportation company saod the
nearest General Electric Sales 0ffice should
be promptly notified.

UNPACKING

The breakers should be unpacked as soon
as possible after being received as diffi-
culty may be experienced in making claim for
damage, not evident upon receipt, if delayed.
Care should be used in unpacking in order to
avoid damaging any of the breaker paris. 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
accurmlated on the breaker parts.

STORACE

If the breakers are not to be mounted -
in their permanent locations ut.once, they
should be stored in a c¢lean dry place and
preferably in a vertical position. They
should be supported to prevent bending of
it 1is
best not 1o cover the breakers with aany pack-
ing material or other material that 1s apt
to absorb moisture which may cause corrosion
of breaker parts., A covering of paper will
prevent dust from settling on the breaker
parts and should be used if the breakers are
to be stored for any considerable length of
time. .



“L° REMOVE LOCKING PLATE BY
AENOVING TWO SMaLL SCREWE

"0" REMOVE CORE Fitom
BLOWOUT COIL.

*L® RENOVE UPPER STUD —
AND BLOWOUT GO
ASSEMOLY AS A UNIT,

-

“H* REMOVE TRIP UNIT
AND LOWER STUD
AS A UNIT,

ey
—_
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"C" REMOVE ANC QUENGHER Y
WORKING 1T FORWARD CAREFULLY.

*A" REMOVE SCAEW WOLDING FLENIBLE
CONMECTION TO ARC RUNNER.

K" REMOVE MAIN CAANK, MOVAHLE
CONTACTS, FLEXIBLE CONNECTIONS
AND CRANK (PT 28, FIG. 1G] AS
A UNIT. '

" G* DISCONNECT FLEXIBLE CONNEGTION
FROM COIL TERMINAL OR LOWER STUD,

“F° REMOVE TRIP SHAET BY REMOVING
BRACKET ON RIGHT HAND TRIF® UNIT
AND LIFT [T UPWARD AND TQ RIGHT
TO DISENGAGE 1T FROM OPERATING
MECHANISM.

*1% (SEE FiG.10) AEMOVE COMPAESSION SPRING (FT 28] BY PRESSING SPRING GUIDE [PT. 24)TOREAR AND REMOVE 1T FROM CAM (T, 22) AND CRANK (PT.27)

RENGYE PIN FROM CRANK,

*JT{SEE FIG 10) NEMOVE OPERATING MECHANISM AS A UNIT BY REMOANG SCREWS FROM REAR OF BASE,

NOTE = OYHER DEVIGES SHOULD BE AEMOVED AS UNITS WITHOUT DISTURBING ADJUSTMENTS OM CALIBRATIONS.

INSTALL THE ABOVE PARTS AND DEYVICES ON PERMANENT BASE N THE REVERSE ORDER.

REMOVAL OF BREAKER FROM TEMPORARY BASE
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INSTALLATION

LOCATION

The AE-1-25 breaker should be inetalled
in a clean, dry place where it 'is resadily
accessible for convenient operation, in-
spection and maintenance. When mounted on
a live front switchboard it should preferably
be located at the top of the panel. Space
of at least 8" should be allowed above arc
quenchers if no barriers are provided.

Most breakers are shipped on permanent
bases, or panel sections, with or without
enclosures, and the mounting consists of
simply bolting the bases to the supporting
framework or structure.

Silver contacts, described under "Con-
tact Assembly" sheuld be checked as followa

. before the breaker is put in operation:-

1, Wipe off any dust which may have
collected on the contact surfaces
with a clean cloth.

2. Clean the contacts with a good grade
of silver polish or very f{ine sand-
paper to remove any dark surface
"film so that the contacts are clean
and bright. If silver polish 1is
used, ba careful to remove all polish
from the contacts or insulated parts,
after cleaning. If sandpaper 1is
used, care must be exercised to main-
tain line contact.

3. Take contact impressions as described
under "“Contact Assembly" to deter-
mine if proper line coatact 1s being
maintained. If necessary, improve
the contacts as described under
"Maintenance”.

BREAKER CONNECTIONS

Before connecting current-carrying bus
bars or cables or secendary comtrol wiring,
every precaution must be taken to be sure
that all leads to be connected to the breaic-
er are de-energized.

The  connections to the breaker studs
should be ¢lean, flat and free from burrs
to assure full contact area and firmly clamp-

ed or bolted in place to prevent excessive.

heating. In enclosed breakers the cables
should be clean and of ample size to assure
full contact surface when attached by the
gwivelled claumping screw in the solderless
connectors. The connecting bus bars or
cables should have adequate current-carrying
capacity, otherwise, heat will be conducted
from them to the breaker which could not be
expected to carry normal current without ex-
ceeding the specified temperature rise. Con-
necting cables or bus bars should be sup-

ported so that the breaker studs will neot

be subjected to unnecessary strains.

DEAD FRONT BREAEERS

Breakers equipped with dead front bar-
riers, Fig. 2, can be installed on framework
or elsewhere without removing the barriers.

ENCLOSED BRTUAKERS

The enclosed breakers, Fig. J, can-

easily be installed by first removing the

cover and the iwo top mounting bolts in the
breaker base, Fig. 4. Tilt the breaker sanit
forward to disengage disconnects and for re-
moval. Next, mount the box in the desired
location ang secure the cables in the solder-
less connectorsin the box, (Fig. 5). Final-~
1y, return the removable breaker unit to the
box, and replace the twvo upper mounting
bolts and the cover to complete the install-
ation.

VHILE INSTALLING, OR BEFORE REMOVING
THE BREAKER, IT IS IMPORTANT THAT IT SHOULD
BE IN THE OPEN POSITION.

TEMPORARY BREAKER MOUNTING

It is always preflerable to have an air
eircuit breaker shipped on a permanent base
or panel section. Remounting of a breaker
by persons not entirely {amiliar with its
detailed comstruction may result in mis-
alignment or improper adjustment with re-
sultant ungatisfactory operation. Temporary
bases will.not be supplied when reverse cur-
rent trip devices are involved.

For those cases where it is found nec-
essary to transfer a breaker from a temporary
base to a permanent base or panel, first
make sure that the permanent base or panel
is properly drilled in accordance with an
approved drilling plan furnished by tihe
General Electric Company for the particular
breaker. In transferring the breaker, it
should not be dismantled any more than 1s
necessary to affect the transfer. Sub-as-
semblies, such as overcurrent devices, the
operating mechanism, etc. should be trans-
farred.as units. This will help maintain.
adjustments cnd will minimize the poasi-
bility of incorrect assembly. A recommend-
ed sequence of procedure for transferring
an AE-1-25 air circuit breaker is given in
Fig. 6. 1t 1s suggested that this procedure
be followed in the order in which the opera- -
tions are alphabetically arrsnged. Reinstall
parts and devices on the permanent breaker
base in the reverse order. It is important
that the main shaft and crank (Pt. 27,
Fig. 10) should move freely in bearings and
clear of cam {(Pt. 22, Fig. 10) before spring
{Pt. 25, Fig. 10) 1is installed. After the
transfer has been completed and the operat-
ing mechanism, main and trip shafts are
working freely, the alignment of the con-
tacts and operation of all parts should be
checked as described under "Operation" and
"Contaot Assembly".
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2.5CREW R.H. & -18 WITH LOCKWASHER

3 LOGKING PLATE WITH WELDED NUT

4 SCREW RH.™I0-32X L} WITH LOCKWASHER AND NUT
3 SCHEW RM,™I0-32 WITH WASHER ANG LECKWASHEN
8 STEEL COME OF BLOWOUT GO

T UPPEN STUD AND STATIONARY CONTACT ASSEMBLY (SEE Fig, 8}
B, SCREW RH. ’-ﬂ‘l! WITH WASHER AND LOCKWASHER

2 SCREW RH. T =20 WITH LOCKWASHER ANO NUT

10 SCREW MEX. MO. *‘20 WITH LOCKWASHER

1L STUD BRACKET

12 MOVABLE CONTACT SUPPOAT

i, WAIN SHAFT |

4. SCREW RH 720 WITH WASHERS, LOCKWASHERS, ANO NUT.
15. SCREWS WEX. HD. §-20 WITH WASHERS AND LOGKWASHER
I6. LOWER STUD .

17 SCREW ROUND HOL § - 20 WITH LOCKWASHERS
& SERIES CoIL

’

FIG. 7

s
20,
24,
22
23
24,
23
26
2T,
28
23
30.
3L
32,
X
34
35

OUAL ON. FILM MACNETIC OVERCURRENT TRIP DEVICE (3ET
TAIP SHAFT

MAIN FLEXIBLE  CONNECTION

FLEXIBLE  CONNECTION

SIOE PLATE OF ARC OUENCHER

MOVABLE CONTACT  ASSEMBLY (SEE Fic.s)

SCREW RH.®10-32 WITH WATHER AND LOCKWASHER
FRONT ARC RUNNER

SCREW WM T10-32 X 21 _WITH LOCKWASMER ANO NUT3
scmews R, *10-32 X 2T with LackwasHers o wyTs
ScREw Fou%10-32 xy

INSULATION BLOCK

BAFFLES

PIMS, HIGH MELTING POINT

PINS, COPPER .

SCREWS, RM.%10-32 X2 wrrn LockwaswERr ano wy
POLE PIEGE PLATES
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© -9 pfegpr the bresker bas been :I.nltallloﬂ, ’
‘slowly operate it manually seversl times (as -
described below) and sbserve whethar 'tia-con-
tacts line up properly and make sure that
91l parts move freely in s proper aanner with~
out binding or excessive friction. See that
the breaker latches secursly and trips free-
ly. :If the breaker 1s equipped with uwn under-
voltage device the breaker cannot be latched
unless normal potential is applied to ite

coll, or the plunger 1s forced into the coil.
i ' . e .

Manually operated AE-1-25 breakers,
covared in thess instructions, are closed by
first turning the operating handle in ihe
counter-clockwise direction from the noramal
position of “handle down® to a position aof
*handla up® to reset the operating mechanian
latch, and then turning the hendle in u eclock-
wise direction to position of “handle down™®
to clope the treaker (as described under
"Operating Mecbanisa"). DO NOT ATTEMPT TO
OPEN THE BREAEEA BY COUNTER~CLOCKWISE ROTA-
TICX OF TAE OPERATING BANDLE, The breaker 1s
opened by pushing on the trip button to re-
louse the trip laten. The handle remains in
the "down” position after tripping.

Hleetrically operated AR-1-25 breakers,
covered in these instructions, may be closed
mgnually by inserting a maintenance ¢losing
handie betwcen the armuture and .tke left side
frame and under the pin vhich connects the
armaturs to the operating mechanism, (as de-
gcribed under "Solenoid Operating Mechanism). -
The brenker iz likewise opened by pushing en

"and .not by the maintenance ¢

I

automatically reget by the falling of"
* armature when the breaker 13 tripped;
. not if the maintenance closing handle is'in”

place. Therefore, i the breuker has been
. closed.by the muintenance closing handle, be

sure to remove it before attempting to trip --

‘the braaker. . - .

. Uafter checking the

n‘slabove,-an electrically~operuted breaker -
rated o

should -be -operated slectrically at’ _
.voltage a-.fow;times to make sure that -all "

econtrol attnchmentsare functioning. properly. ’
_Bear in . mind that thas solénoid is rated for

.

T perdodic inspection of the Jbreaker.is

Anat "

1T2.3 annditinne’

Lany
-

"9 ghort eireatt.

the irip button to release the trip latch, ..
losing handle. -
5 Tne "el'e-d."ti-imééllyﬂ_'6pérs'f.ed breaker Si8 -
~the ! .”
“bat

npt.:x:i't;'i on manually, "

. control.clreuits are properly. connected -and !
ibe closing solenolid, closing relay snd other-.

_intermittemt.service.. Reasonablecare should..
 be exercised when testing to avoid overheat- -
sing of the solonoid by.repeated operations. |

s L v = "
. v+ ywipe dry:with a clean-cloth. - Other cleanis
-“f£luids moy'act as a solventi

! “recommended at-least once a. YOar, or :more -.-

"ufh.’*“m “ins paction of. thecontacts Jand
““apg quenchers should ulways be made after-it

"1s known that the breaker has opened’s pavers
If the breaker remains open
“+*or closed for a long period of time, il 13
recommended that srrangementibe mado. to open
and clomne it scveral timas in successlor,
cleon . and lubricate, viiere necessary,. Lo
keep the contacts and moving paris in good
working condition.

Before inspecting or repalrine, make
sure that the breaker and atcessoriss xre
disconnected from al¥electric power, both
primary and control voltagea. = - - .

ir nveﬁxeating, not caused by' uvercu;;-
rent, 19 observed, lsok for loose connections,
or damaged contucts ur [lexible connections.,

" periodic muintenance of contacts should
inelude the following:

1. Wipe ofl dust and clean the cuntucts
as described under "Installation”.
Take contact lmpressions, as described
under "Coniact Assembly”, and 1m-
prove the contacts if necessary. Re-
move high or rough spots with a Ui
clean file or very fine sandpuper.
Do not use emery or crocus <cloth.
Small pittinzs need not be remorvat
if 75% of line contact can be ob-
tained.

2.

_ In general, the breaker mechanise re-
quires very little lubrication which shou ki
be applied sparingly. 4Any excess aaount o
pi]l on the breaker parts is apt to.collec
. dust and dirt and is to be avolded. A EZen
- eral recommendation for lubrication of =2
air circuit breakar mechanism 1s to-cccasiun
‘allyuse n few drops of a good 'grade of 1ligh
o machine eil at bearing points and . wipe ol
" 'any excess-with.a clean cloth. _Latch.sur
faces.should be kept smooth'and cleun witl
‘erocus cloth.. They shouldbe iishtlv grease
. and the excass removed with a ¢lean cloth.

. . -If the breaker is’equipped with an
type of oil-film timé delay trip devices
make sure that, when the breaker is install
. ed,-the o1l pots of these devices are. thor
‘.. onghly cleaned and filled with il to*1ib
‘proper level as marked on the pots. 114
important-thut these ocil nots bLe kept-clea
and.properly filled xith fresh ofl te- .'th
-proper level at regular-inapection’ period
“». at leust every six nontks,. and more frequein
+1y if.service is severe. A small can of ol
.. for:use in these pots is furnished with euc
~breaker.s;tAdditional oil,:per General Electri
: Company: specifications DEB7A],  cun:be -.ab
-} tained from the factory. .-Whnen cleaning thes
".oil.pots, use kerosena or-naptha only,5un

‘of.the materts

~nof which.the pot.is made..
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" of different degrees of conductivity to shor

eircult insulation strips or barrisrs be-
. tween surfaces of different potential on
; breaker parts or attachments. Even oll on
. such insulation surfaces may accumulate dirt
‘4o allow leakage of current.

! Further discussion of maintenance in-
' gpection and trouble-sheoting will be found
im "ow to Maintain Air Circuit Breakers",
| gET-1165.

' DESCRIPTION OF COMPONENTS AND
- ATTACHMENTS

Although, under this heading, the ad-
justable leatures of the air circuit breaker
and its attachments are given, it should be
understood that the breaker has already been
adjusted, tested and inspected at the factory
in accordance with the information given
nerein. However, it is possible that unusuale
ly rough handling, transportation, and operat-

“ing conditions may bave resulted in some
‘Joosening or disturbance of the equipment
+o warrant re-checking and, in some cases,
' read justment may be necessary.

| CONTACT ASSEMBLY

. current 1s carried through the breaker
by solid copper studs, stationary and movable
.contacts, and flexible connections, as shown
iin detail in Fig. 8, (see also Pig. 7). The
. stationary contact assembly consists of an
‘upper stud (Pt. 6) with a brazed silver con-
tact, blowout coil (Pt. 4) and stationary
are runner (Pt. 30), riveted and silver sol-
dered together as one unit and attached to
the mounting base by bracket (Pt. 8) and
_screws (Pts. 1and5). 4 sheet of insulation
{Pt. 29) separates the blowout coll and the
‘areing horn. The main silver contact strip
'{s silver soldered to the front of the upper
"gtud. The removable stationary arcing con-
‘tact (Pt. 28) with silver alloy contacts is
‘attached to arc runner by screws (Pt. 25).

! The movable contact assembly consists
'of a movable contact (Pt. 24) pivoted to &
contact support (Pt. 13) by pin (Pt. 22) and
ithe contact suppert is rigidly attached to
ithe square main shaft (Pt. 14) by clamp (Pt.
'15). The_square shaft is covered _throughout
{{ts length with _iz_ewu_l.a.ting_mamml
anc extends tThrough the movable contact as-
'Sembly of each pole and i

‘operating mechanism by crankdPt. 27 Fige 10N/

iamain silver contact strip is silver solder-
‘ed to the movable contact. The removable
.arcing contact (Pt. 27), with silver alloy
“inserts, is attached to it by screws (Pt. 26).
‘The flexible connection (Pt. 19) is attached
lto the movable contact by screvs {Pt. 21 and
'23) and to the upper end of the series coil,
‘or lower stud, by screw (Pt. 18). Compression
.spring, (Pt. 12), mounted over guide (Pt.
10) and backed up by pin (Pt. 11) in the con-
tact suppert, cuuses the movable contact to
‘revolyve about pin (Pt. 22} in the contact
_support to maintain pressure between the malin
icontacts, when the breaker is closed.

s_connected to..the.-

In closing, the arcing contacts close
belfore the maln contacts close, and, as the
contact support (Pt. 13) is drawn further to
the rear, the movable contact (Pt. 24) re-
volves over the main contacts as a fulecrunm
1o drav the arcing contaucta apart.’ Screvw

-

(Pt. 23) .must be adjusted to ceuse a gap of &~
,020™ ta"l040" between the arcing contucts 'l
/‘wh‘e‘ﬁ' The vreaker.is latched closed. ™™~
. ———

——— T

Compression spring (Pt. 12) should be set
to require a pull of 19 to 24 pounds, ap-
plied at the movable arcing contact, to open

the main contacts.

Theares
be separated by 3/4" to 1" when the breaker
isopen. When the arcing contacis just touch,
the main contacts should be between 1/16 to

3/16" apart.

ing contuacts shoul

— As the breaker opens, the arcing con-
tacts close again and remaln closed until

e _main contacts apen. Thus, when
the maln contacts open the breaker current
is shunted to the arcing contacts to prevent
burning of the silver contacts. When the-
movable arcing contact (Pt. 27) passes unader
the front arc runner (Pt. 26 Fig. 7) of the
arc quencher, the breaker current is agalin
shunted over flexible commection {Pt. 20) to
the arc runner, and the arc 139 transferred
to the front and rear arc runners and among
the pins of the arc quencher. A magnetic
fisld is set up by the shunted current through
the blowout coil (Pt. 4) which quickly apens
the circuit. as described under "Arc Quench-

ers".

The breasker is equippedwith fine silver
high pressure line type main contacts, silver
soldered to the upper stud (Pt. ©) and tbe
movable contact (Pt. 24). The surfaces of
these contacts have been coated with wax at
the factory to prevent the formation of sur-
face film. The wax will not interfere with
operation as it will volatilize at normal
operating temperatures of the breaker.

To maintain line contact in the AE-1-25

breaker the silver inserts on the movable

contact are machined flat but those on the .,

upper studs are slightly curved. It is im-

= w

portant for proper breaker operatipn_ that - Sl

adequate line. contact. sé—ma
. can be checked as follows:~- Hold between the
contacts_a.plec e nf_thin carbon paper with
tissue paper on the carbon. side. Close and

Intained_rhich

open~the breaker and examine the impression

en—thé puper.

Good contact 1s indicated if

awell-defined impression shows Tor_70% or
more of the length of the contact. Good  con=_
tact—1s nlso indicated if a 002" feeler

gauge caunnotbe’in
5% of .the_length of the con-

for_more than 2

serted hetmeen.the coatacts

tact. Should poor coq!._a_c_t_)_:_e_tmnd,_i.t_ﬂll
be necessary_to improve the gontacta as de-

—

scribed under "Haint.ena_q_ce". The curved sur-
face should Be saintained on tbe stationary

contact so that t

too broad.

be line comtact will not be

.
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ARC QUENCHFRS AND BARRIERS

An arc quencher 1is provided for each
pole af AE-1-23 breakers to quickly extinguish
the arc after the contacts open. Each arc
quencher, Fig. 7, consists of a large number
of amall solid pins (Pts. 32 and 33) support-
ed between molded compound side plates (Pt.
23) which are placed vertically on both sides
of each set of contacts. The pins are copper
except those in the two lower rows which are
of a metal that has a higher melting point
than copper. Baffles (Pt. 31) of molded com-
pound are placed between the side plates
above and in front of the pins. An arc runncr
{(Pt. 26) is mounted on an insulation block
(Pt. 30) between the side plates and in front
of' the pins. To this runner is connected a
flexible shunt connection (Pt. 22) after the
arc quencher 1s 1n pluce. Pole plece plates
(Pt. 35) are placed on the outside of the
sjde plates and act with the blowout coil
with a slotted steel core (Pt. 6) of the
stutionary contact to provide a magnetic path
to blow the arc upwards on the arc runners
and among the pins and baffles when the break-
er current is shunted from the contacts as
described under "Contact Assembly”. The steel
core, encloged in insulation, is inserted in
the coil when the arc quencher 13 installed.
As the arc travels up the arc runners and
through the pins and baffles it 1s lengthened
and cooled which guickly cpens the eircult.
Each arc quencher 1is attached to the mounting
base by z screw (Pt. 2} which passes throuzgh

e
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s mounting support (Pt. 1) in the uppsr part
of the arec quencher and which engages a lock-
ing plate (Pt. 3) mounted on the rear of the
mounting base.

For dead front and enclosed AE-1-25
breakers a box type barrier of molded com~
pound 1s provided to rit over the top, sides
and front of all arc quenchers to confine
the arcs. Barriers are provided to isolate
each pole unit. The front is attached Dby
nuts and can be removed for inspection of
arc quenchers. The barrier rests on a hori-
zontal strip above the arc fquenchers and 1is
attached to the circuit breaker base by tvo
iong bolts with front nuts showa in Fig. 2.

MANUAL OPERATING MECTANISM

The manually operated mechanism of the
AE-1-25 breaker is opernted by revolving a
pistol grip handle (Pt. 23) located ot the
front of the mechanism, as shown in Fiz. 10.
The normal position of the handle is "domn”
and in order to close the-manunlly operated
breaker, 1t must be turned counter-clockwise
approximately 180% to the npeget” position
which resets the lateh (Pt. 12), and then
must be turned clockwise to the "down” posi-
tion, to close the breaker. The mechanism
is tripped by pushing on a trip button 1in
the bottom front part of the slde frame of
the ‘mechanism, or by any trip inz device
which revelves the trip shaft (Pt. 18) in a
counter-clockwise direction (looking from
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FIG. I0A

TRIFPED POSITION

loft) io release ths latch (Pt. 12). Vhen
tripped manually or by any tripping device,
the handle remains in the "down" position.
Therefore, to reclose the breaker, the handle
must £irst be turned counter-clockwise to
he "reset" position and then clockwise to
@ "down" position as described above.

The operating mechanism, Fig. 10, of
the manually operated breaker consists of a
group of toggles, links, levers and a latch
attached to the frame by fixed pins (Pt. 9,
10, 13 and 21}. The insulation covered main
skaft (Pt. 29) the trip shaft (Pt. 18) and
the handle shaft also have fixed bearings in
the frame. All parts move otherwiseon [loat-
ing pins. The mechanism cperates a cam as-
sembly (Pt. 22) to close the breaker and
places springs (Pt. 25) of the mechanism snd
springs (Pt. 12, Fig. 8) of thbe movable con-
tact assembly under compression.
by any means, releases the latch (Pt. 12)
to allow these springs to extend which =up-
plies the power to open the breaker sand hold
the contacts apart after tripping.

A torsion spring {(Pt. 11) around  pin
(Pt. 10) applies force to the lateh (Pt. 12)
in the clockwise direction to reset the latch.
The spring (Pt. 14) jointly holds prop (Pt.
15) in the vertical position and trip arm
(Pt. 20) in the normal position.

In & cycle of manual operation, the
mechanism parts take three positions as fol-

i lowsg:=- .

TRIPPED POSITION - In the tripped posi-

tion Fig. 10A, the latch (Pt. 12) of the tog-
7le mechanismis in the vertical position and
\wis free of the latch plate (Pt. 17) which
"*1is attached to the trip shart (Pt. 18). The

Tripping, -

-

handle 1s down.
tions as shown.

RESET POSITION - When the manual handle
(Pt. 23) is turned counter-clockwise to the
"reset" position with handle up, Fig. 10B,
the eccentric (Pt. 1) on the handle shaft
lowers link {P%. 2}, block (Pt. 4 } and a
pair of closing links (Pt. 8), collapsing
toggle l1inks (Pt. 8A and 8B) causing the latoh
(Pt. 12) to revolve about its fixed pin (Pt.
10) in frame and engage the latch plate
(Pt. 17).

CLOSED POSITION - When the manual handle
(Pt. 23) is turned clockwige from the "reget”
position to the "closed™ or “down® position
FPig. 10-C, the closing links are ralsed to
the vertical position, extending toggle links
(Pt. 8A and BB) vhich forces the cam (Pt.
22) forward, because the pin in the rear end
of toggle link (Pt. 8D) is held fixed Dy
latech %Pt. 12) which is engaged on latch
plate (Pt. 17). The cam raises the operat-
ing ecrank (Pt. 27) which turns the main
shaft (Pt. 29) to the closed position to
close the contacts. At the same time a tor-
pion spring aromund pin (Pt. 13) draws prop
{Pt. 15) under closing links (Pt. 6) to pre-
vent opening of the breaker by counterclock-
wise rotation of the manual handle.

Other parts assums posi-

Tha type AE-1-25 breaker is trip free
because the toggle links (Pt. SA and 8B) can-
not be extended to move the cam (Pt. 22) for-
ward as long as the trip.shaft (Pt. 18) is
beld in the tripped pomition by any device.
This preveats the latch (Pt. 12} from being
held by the latch plate (Pt. 17) as shown in
Pig. 10B, and even if an attempt i3 made to
close the breaker, ths latch simply returns
to the tripped position of Fig. 10A, without

" moving the cam (Pt. 22) forward.
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FlG. 108
RESET POSITION
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i P [
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2% QUTER ANG INNEA COMPRESSION SPRANGE.
26 CAW STOP
21 OPERATING CRANK
28 BAACKET
29 MAIN SHAFT

POSITIONS OF OPERATING MEGHANISM {AB,8C)

Ad justments are made by cams a3 shom in
Pig. 11. To adjust the engagement between
lgtch (Pt. 2) and latch plate (Pt. 5), slow-
1y move the trip arm (Pt. 7) by hand, with
the breaker closed, and measure the travel
"p", of the front end of the arm from the
point of rest to the point of trip, which
should be between 1/8" and 3/16". Adjust-
ment can be made by loosening the screvw
{Pt. 9) and turning the eccentric stop (Pt.
8}, on the loft gide of the operating mecha-
nism frame, which bears against the buffer
spring (Pt. 10) attached to the left end of
the trip shaft (Pt. 6). After adjusting the
eccentric be sure to tighten the screw.

*he latech clearance adjustment is 0b~-
tained by turning eccentric cam {Pt. 4) by
serew-driver after lovsening nut (Pt. 3).
Although the cam is on the inside of the
operating wechanism frame, a threaded shank
with a screw-driver slot extends through the
frame. A clearance "B" of approximately
1/64" should be zllowed between the latch
(Pt. 2) and the cam when the latch rests
aguirst the latch plate (Pt. 5). 1If the
~lanmarea {9 too great, the latch receives

too great shock, particularly from t
ing of the solenoid, and if the clea
too small, the latch will not reset.
to tighten the lock nut securely af
justment.

In replacing the latch plate (F
is important that the point of contac
latch plate should be on the upper
shown in the insert of Fig. 11, and
the lower side.

SOLENOID OPERATED MECHANISM

The electricallv operated meche
the type AE-1-23 breaker is the sam
manual operation except that the fe
parts of Fig. 10, manual handle (T
eccentric shaft (Pt. 1}, link (Pt. 2
(Pt. 3) and block (Pt. 4} are repla
solenoid of Fig. 13 and a closing !
Fig. 14. Insolenoid operation the
of the latch 1s automatic, in that tiu
of armature (Pt. 4, Fiz. 13) causes
lapse of toggle links (Pts. 104 and
10}, which duplicates the resettin
manually operated mechanism descr
Fig. 10B.
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Manual closing of the solenoid opsrated

breaker is shown in Fig. 13 by inserting a
maintenance closing handle (Pt, 7) through
the front of the mechanism under pin (Pt. 5)
hetween the armaturs (Pt. 4) and the left
gide frame (Pt. 2) and resting it cn pin
(Pt. 6)asa fulerum, Pushdownon the handle
gnd be sure that the armature is lifted until
the breaker 1s latched closed.

The breskerisg likewise tripped by push-
ing on the trip button to release the trip
latch, and not by the maintenance cleosing
handle. In closing the breaker with the
maintensnce closing handle, it is important
to remove i1t before tripping, as the breaker
will have to be reset il the handle is still
under the armature.

CLOSING RELAY

An electrically operated AE-1-25 breaker
ig enquipped with a closing relay, Fig. 14,
which operatea io control the solenoid clos-
ing coil current so thut the closing switeh
contacts will not be called upen to bresak
the main closing coil current. Thig relay
ig attached to the mounting panel directly
below the operating mechanlism. No adjust-
ments are required except to keep the con-

tacts clean.

The coll (Pt..2) 1s mounted in the magnet
{Pt. 1), wvhich is screwed to a separate mount-.

ing bage (Pt. 11},

The coil is held in place

-13-

~

by two brass guides (Pt. J) between -
armature (Pt. 4) is free to nove. '
ends of the guides are clamped over ti
and against the coll to keep it £i
place, and the upper ends are fasten
magnet by self-tapping screws {Pt. 1’
the coil is energized by the closin
operating switch, Fig. 16, ora remot
relay contactsor other devices, the
is drawn up into the ceil. It carr
it a movable contact strip (Pt. 7
bridges the stationary contact block:
to energize the breaker closing coil
control power source and close the

As soon as the coil is de-energiz
armature falls by its own weight and «
breaker closing e¢ircult at the mova
tact strip.

ROTARY TYPE AUXIILIARY SWITCH

The rotary type auxiliary swit
15, 13 the 85B-1 type and is used
electrically operated AE-1-25 brea,
on manually cperated breskers when :
functlons are reguired. It 13 g
placed on the mounting panel above thi
ing mechanism and connected by crani
and link {(Pt. 9) to the operating c:
27, Fig. 10) of the breaker main sh;
number of stages and the arrangemen
tact switches are determined by the :
functions desired and the character
_tircuits to be controlled such as 1
"lamps, control circults, bell alarn
locking of breakers, etc.

F1G. 12
ELFETRICALLY OPERATED WECHANISM.
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“=tationary contact support (Pt. 4) carries

the stationary contacts of all stuges and is
attaciied to the front frame and the rear
barrier by iwo round head screws. Two bolts
pass through the molded barriers and through
the front end frame (Pt. 7). When the shaflt
{s rotated the cam of each stage opens or
closes both movable contacts simultaneously.
In the auxiliary switch for the AE-1-25 break-
ar the two stationary contacts are insulated
frem cach other in order that both switches
of each stage may be connected in series for
one circuit with two breaks as in Stage 1,
ormay be used for two separate circuits with
one break in each circuit, as in Stage 2,
as shown in wiring diagrams, Fig. 39 and 40.
The cam bushing fits over the square shaflt
(Pt. 10) and has 24 external teeth and the
cam (Pt. 7) with 24 corresponding internal
teeth fits over the bushing to allow steps
of 159 placement with reference to its setting
on the shaft. The proper placement of the cam
on the bushing and the bushing en the shaft
i3 important for proper operation of the
breaker. There ls an index mark on the bush-
ing and reference marks on the cam for this
purpose.

The contacts of any stage may be changed
from "a" to "b", or any intermediate position
required, by a change in breaker operation by
changing the position of the cam with refer-
ence to the shaft. If a change of 90° i3
required, the cam and bushing should be re-

o o
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FiG. 16
OPERATING SWITCH

&

-

— . 25,
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moved together and ro;laced on the squure
shaf't in the proper position. Ir the chanze
is 15° or & multiple of 15° the cam w¥ill
nave to be relocated on the bushing. Each
reforence mark on the cam represcnts 15% of
angular placement.

To make the change in the field, first
remove interfering wiring and the stationary
contact support (Pt. 4) with all the sta-
tionary contacts (Pt. 3) by removing two
round head screws. Then remove the two tie
bolts which hold the molded barriers (Pt. 1)
to the front end frame (Pt. 7). Now remove
the rear molded barrier with the two movable
contacts of the rear stage, which will leave
the cam and bushing of the rear stage ex-
posed. Continue removing molded barriers,
cams and bushings until the cam to be chanred
is exposed. In removing cams and bushings
be particularly careful to make an accuruate
sketch showing the relation of reference
marks on tbe cams, the index mark on the
bushing and the position of the bushing on
the shaft, and keep the parts of each stage
together. The cam can then be changed to
its new position and the auxiliary switch
can be reassembled. :

At regular inspection periods of the
breaker, the auxiliary switch gshould be ex-
amined for burned contacts, and broken spunts
on contact fingers. If contacts are slightly
pitted or coated with oxide, scrape them
gently with a sharp knife or dress with a

S

. CONTACT BRAGKETS A.P'GD BINOING SCREWS
. SCREW n.u."'4-4oxt§ WITH WABHEAS

. GUIDE

. MOVEABLE CONTACT STRIP
. INSULATICN

. SPRING

. WASHER

. MOLDED BASE

. SPRING

10, OPERATING ROD

omJaeeud M-

(2. MOUNTING BRAGKET _
I8, SCREW R.H.M0-32 X % WITH LOCXWASHER

H.SCREW R.H."8-36 X -3; WITH NUT 8 LOCKWASHER
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fine file. I1f the moving contact is burned
or has & broken shunt, the entire contact
ringer assembly should be replaced. If a

stationary contact is burned or damaged the.

complete stationary contact support and con-
tacts should be replaced.

OPERATING SWITCE

The operating switch, Fig. 16, which
energlizes the cloaing relay, Fig. 14, of the
solenoid operated breaker, is mounted on the
front of the solenold magnet. It requires
ne attention other than keeping the contacts
clean.

The switch consists of a melded base
vhich supports an operating rod {Pt. 10) on
which rides a movable bridging contact strip

(Pt. 4) and also contact brackets (Pt. 1)-

which carry the stationary contacts and bind-
ing screws. A compression spring (Pt. 9}
normally holds rod and contact strip in the
open position. Contact spring {pr. 6) exerts
pressurs of the contact strip against the
atatlonary contacis when in the closed posi-
tion.

CUT-OFF DEVICE

The purpose of the eut-off devices,
Fig. 17, for the AE-1-25 breaker is to de-
energize the breaker closing coll (Pt. 3,
Fig. 13) as soon as its armature has been
1ifted sufficiently to latch the breaker
closed, to prevent damage to the closing coil
should the operating switch, FPiz. 16, be beld
in the closed position too long. This device
is necessary when maintained centact comtrol
switches are used, as shown in Wiring Dia-
grams, Fig. 38 and 40.

The device consists of a two circult
switeh and a holding coil mounted vertically
on flanges of bracket {Pt. 2} which is at-
tached to the left side frame (Pt. 3) of the
operating mechanism. The switch is operated
by a flat spring {Pt. 5) which is pivoted on
pin {Pt. 4) mounted in this bracket. This
spring is lifted by pin {Pt. 6) which re-
places pin (Pt. 5, Fizg. 13) through the arma-
ture of the breaker clesing solenoid. When
the closing solenoid is energized the pin is
1ifted and the flat spring bears agalnst
washer and cotter pin {(Pt. 12) in pin (Pt.
13) of armature (Pt. 8). This pin bears
azainst operating rod (Pt. 15) of the switch
and opens the normally closed contacts which
de-energizes the closing relay Fig., 14, and
therefore, opens the closing solenoid ecir-
cuit. At the same time the normally open
contacts are closed which closes the circult
of holding coil (Pt. 11) to seal the contact
in this position as long as the operating
switeh Fig. lo is held in the c¢losed posi-
tions. This sealing-in also prevents puamp-~
ing should the breaker fail to be latched.
It is important that this device should not
open too soon in the closing stroke of the

C Abtd = maunld Ados
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energize the closing coil before the breaki
is latched closed. 5ed also Wiring Dia
gram Fig. 40.

The contact brackets {Pt. 17), with sts
tionary contacts and binding screvs, Aar
mounted on a molded base (Pt. 22}. The oper
ating rod (Pt. 15) passes through the lowe
part of the base, and a guide (Pt. 20), af
tached to the upper end of the operating rt
by screw {Pt. 21), passes through the uppt
part of the molded base. The movable cor
tact strips (Pt. 1B) move over the squal
apction of the guide and are separated t
contast spring (Pt. 19) which also maintai
adequare pressure against the contacts
Spring (Pt. 16) normally holds che operatd

rod in the lovered pc-ltion vhich will clo

the normally closed c. 1tacts in order thi
the closing solenoid shall he energized 1
soen as the closing switoh 1s closed.

DOAL MAGNETIC OVERCURRENT TRIP DEVICE (ol
Film Type)

This device, ¥ig. 18,automatically tri
the bresker under two distinct conditions
overtoad: f£irst, with inverse time delay [
overcurrents in excess of calibration setti
and less than ten times rated current; a
second, vith instantaneous tripping for inte
rupting overloadws exceeding ten times rat
current. .

* .To accomplish inverse time tripping 1
current in the series coil (Pt. 9) sets ug
magnetic circuit which tendsto pick up arn
ture (Pt. 1) pivoted onpin (Pt. 13) in frz
(Pt. 12) and operate trip finger (Pt. 2
and turn the trip shaft counter~clockwi
(1ooking from the left). The armature {Pt.
is restralned by a calibration spring {Pt. !
held under tension between the armature @

' gsembly and the calibration index {Pt. 23

and also by a thin oil film between wupp
dise (Pt. 17), which is pivoted to the art
ture assembly, and the lower disc {(Pt. 1
attached to the bottom of oil cup {(Pt. 1
which holds the oil in which both discs :
impersed. Por currents below the caliby
tion setting, the calibration spring pr
vents the armature from picking up and
force 1s exerted to separate the discs 1n
0il pot. For currents in excess of the ca
bration setting the magnetic pull on the ar
ture exceeds the pull on the calibrat!
spring (Pt. 21) and the excess force tends
pull the two flat disc gurfaces (Pt. 16
17) apart by rupturing the oil film betw
them. Once this oil film is ruptured,
armature picks up and trips the breaker.
time required to rupture the oil film var
inversely with the force applied and hen
inversely vith the current through the bre
er. Thus, i the overcurrent falls Dbe
the calibration setting before the oil [
is ruptured the breaker will not trip.

Por instantaneous tripping for eurr
tn axcass of ten times the breanker rat
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the armature is further restrained by a pair -
of heavier instantaneous trip springs (Pt.
20), one on each side of the device, attached

at the lower front ent to the fixed frame

(Pt. 12) and at the upper rear end to the soc
cover and support (Pt. 14). This cover is ., €00
pivoted on pin (Pt. 13) and supports the oil = 8500
pots. Thus, if overcurrent demands immediate 490
tripping, the heavier pull on the upper dise 3100
lifts the complete oil pot assembly, as the
springs yield, without waiting for the rupture 200
of the oil film, allowing the armature to
pick up and trip the breuker immediately. l

Calibration settings for 100, 125, 150, i:g |
175, and 200 per cent of breaker normal cur-’ |
rent rating are marked in amperes on the so '
calibration plate {Pt. 27). For general 32 1 STAR
feeder applicautions, the calibration setting : 25° ¢
‘should not be less than 125 per cent of sctual 10 2 USINC
-load being carried by the breaker. - 20 \-é \0'

. . tn b

An adjustment is provided for varying 2 = \vl
the amount of time delay obtained. This i3 o \C;', \‘%J |
accomplished by turning the ail pot (Pt. 15) o 1o o
to different marked time delay settings, g .53., MR 4
whjich increases or decreuses the area of disc z P A%A Aﬁ | |
surfaces separated by oil film. The disc UEJ 5 EJ'QD ! ‘\.'
surfaces have part of their contact area cut = L N, ! o\’;;
away in the form of a wide band parallel to s NN | W%
the diameter of the disc surfaces. The small- % kS
er the contact aren between discs, the short- 2 G \
er w11l be the time delay obtained. - | \

. N i

The armature alr gap is adjusted at the l K
factory by an adjustable stop (Pt. 24) which ; )
is pivoted to the frame (Pt. 12} by screv : Bl
(Pt., 25) in the rear end and adjusted by a. .6 = 1:
gimilar screw through a slot in the front .3 T
end. This stop registers with the pivoted 4 | r ‘
sover and support {Pt. l4) which carrdes the .3
oll pot. By repising or lovering the oil |
pot, the armature air gap is changed because 2
shenk (Pt. 18) is pivoted to both the arma- Il
ture assembly and to the upper disc (Pt. 17). 2 4 Pewmd 0O
The air gap should not be changed unless -
means are avallable for the recalibration of ' GURRENT IN TIMES RATED .

the complete device.

F1G. 19

To check the adjustment of this device
for positive tripping, pick up the armature APPROXIMATE TIME-CURRENT CHAI
manually; the breaker should trip with ap- OF DUAL MAGNETIC OVERCURRENT °
proximately 1/32" gap between the magnet and *
the armature. To obtain this adjustment,
bend the trip finger (Pt. 28) attached to
the trip shaft so that the srmature will en-

gage the trip finger sooner or later as re- ‘ If a new series coll is req
quired. ‘ any considerable repair is necess
. recommended that a complete fact
It is important that the facing surfaces brated dual magnetic overcurrent

of the discs be clean and smooth, otherwise vice be supplied.

the calibration will be affected. If these :

. surfaces are damaged or affected in any way A typical time-current trip
‘they should be relapped or made smooth by for this device is shown in Fig.
rubbing them over erocus cloth backed up by curve is approximate and consider
a smooth, flat surface. It is of utmost im- tion in time delay may be expect
portance that the oil in the cup be kept ing upon the c¢leanliness of the ¢

clean and at the proper level., See "Mainte=- t_he r:L_lz_n, th_e time gllowed for 1
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TEERMAL MAGNETIC OYERCURRENT TRIP DEVICE

This device, Fig. 22, also automatically
trips the breaker under two distinct condi-
tions of overcurrent, first, with inverse
time delay vhen the current exceeds the value
of calibration setting and is less than 12
to 15 times the breaker rating, the inverse
time tripping being obtained by the time
required to heat and flex o bimetallic strip;
and second, instantanecusly vwhen the breaker
current exceeds 12 to 15 times the normal
breuker current.

Thia device operates on alternating cur-
rent only, and is principally used for motior
protection. The unitis enclosed ina melded
frame as gshown in Fig. 20.

Current in the series coil (Pt. 5) sets
up a magnetic circuit which tends to plck up

the srmature (Pt. 19) as described below, '

and operate the trip finger (Pt. 30) on trip
shaft. The armature is attached to the lower
member of the magnet (Pt. 8) by a spring
hinge (Pt. 14) and is restrained by a yoke
(Pt. 20) which is pivoted to the center of
the armature by pin (Pt. 25) bastween two
flat buffer springs (Pt. 22). The yoke 1B
restrained at the bottom by a latoh plate
(Pt. 15) and also at the top by two beavy
compression short circuit springs (Pt. 1}
supported between pin (Pt. 28) in the. yoke
and ihe rear frame. Current in the series
coil induces ourrent in the short-circuited

. FiG. 20
THERMAL MAGNETIC QVERCURRENT TRIP DEVICE.
{EXTERNAL VIEW)

ring {Pt. 7), mounted around the lower magnet
member, generating bheat which 1s conducted
to the bimetallic strip (Pt. 13). This strip
is riveted at its rear end to the thermal
trip arm (Pt. 9) and held at the front end
between the calibrating cam (Pt. 18) and the
compression spring (Pt. 16). The thermal
trip arm (Pt. 9) 1s pivoted .to the frame on
pin {Pt. 8). .When sufficient heat has Deen
developed to cause the bimetallic strip (Pt.
13) to bend, with the convex surface down-
‘ward, the thermal trip arm will tend to re-
volve about pin (Pt. 8) in a clockwise direc-
tion (leoking from left) and bear against an
adjusting serew (Pt. 12), set in the latch
support %Pt. 10), also pivotedon pin (Pt. 8),
to cauge the latch plate (Pt. 15) to disen-
gage the yoke (Pt. 20) at the lower end.

..~This will allow the armature to be picked up

and trip the breaker as the lower end of the
yoke moves to the rear over the lateh plate
(Pt. 15) while the upper end of the yoke is
held fixed by the heavy aprings (Pt. 1). A
torsion spring (Pt. 11) is mounted over pin
(Pt. B) to hold the thermal trip arm (Pt. 9)
and latch support (Pt. 10) together against
the adjusting screw (Pt. 12). Thus, 1f the
overcurrent falls below the callibration seti-
ting before the bimetallic strip is suffici-
ently bent, the breaker will not be tripped:

Should the overcurrent sxceed )2 to 15
times the bresker rating, the heavier pull
on the armature (Pt. 18) will cause the upper
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FIG 21
APPROXIMATE TIME-CURRENT CHARACTERISTC
‘OF THERMAL MAGNETIC OVERCURRENT TRIP DEVCE

{STARTING  COLD

end of voke (Pt. 20) to compress the heavy
short cireuit springs (Pt. 1), while the low-
er end of the voke is held fixed against
latch plate (Pt. 15). As these heavy springs
yield the armature will pick up and trip the
breaker immediutely without waiting for re-
lease of latch plate (Pt. 15) by the beating
of the bimetullic strip as described above.

The leck nut on spring zguide (Pt. 2)
controls the compression of the short ecir-~
cuit spring (Pt. 1) and is ad justed at the
factorvy to provide instantaneous tripping
when the current exceeds approximately 12 to
15 times normal breaker current.

The adjustable stop screw (Pt. 23} 1s
gocured to the armature (Pt. 19) and pro-
vides a stop aguinst the front molded frame
to contrnl the cleurance of 1/16" to 3/32"
hetween the lutch surface onthe yoke {Pt. 20)
and the latch plate (Pt. 15) to insure posi-
tive reset. The reset spring {Pt. 26} be-
tween uidjusting screw (Pt. 27) and the lower
end nf ynke (Pt. 20), provides the proper
tension to the yoke to insure positive re-
setting ulter a tripping operation by draw-
ing the lower end of the yoke forward to en-
cure the lutch plute {(Pt. 15).

W R4T CanmENT}

strip (Pt. 13) must bend before releasing
latch plate {Pt. 15) to trip the breaker.

The calibration adjustment knob (Pt. .
can be turned to revolve the cam {Pt. 18)
indications aa marked on the nameplate
change the culibration range from 80 to !
per cent of breaker rating. Revolving 1l
cam ralses or lowers the front end of 1
bimetalliec strip against spring (Pt. 16

To check the adjustment of this dev
for positive tripping, pick up the armat
_manually and the breaker should trip =
approximately 1/32" gap between e armat
and the magnet. To obtain this adjustme
bend the trip finger (Pt. 30) attached
‘the trip shaft so that the trip amm (Pt.
engages this finger sooner or later as

quired.

There are available other speclal
cessories that can be attached to the
tension of the thermal trip arm (Pt. 9)
perform special func tions vhen the bimetal
strip (Pt. 13) flexes. These are spec
and information concerning ihem should
obtained from the nearest sales office
the compuny.

Typical time-current pripping cur
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“_ MACNETIC INSTANTANEOUS OVERCURRENT TRIP DEVICE

This davice, Fig. 23, 11 magnetically
asperated to trip the breaker instontanecusly
by the current through the breaker when this
current exocoeds the calibration setting.
Standard calibration settings for 100, 125,
15G, 175 and 200 per cent of bdbreaker normal
current rating sre marked on the calibration
plate. For general applications,.the cali-
bration setting used should not be less than
125 per cent of normal load.

This device is similar to the dual
magnetic overcurrent trip devices without the
time delay assembly and support and the heavy
instantaneous trip springs. Ag shown in
Pigz. 23, the armature has a stop plats or
weight (Pt. 9) riveted to it and 1s pivoted
on pin (Pt. 6) in the {rame (Pt. 5). It is
restrained by the calibration spring {Pt. 10)
only. The armature air gmp is adjusted by
raising or lowering the stop (Pt. 7) in sup-

furt (Pt. 8) which 1s attached to the franme

Pt. 5) by screws (Pt. 13).
INSTANTANEQUS SRORT-CIRCUIT TRIP DEVICE

According to NEMA standards, all air
circuit breakers shall be inherently automatic
for overcurrent tripping. Hence, if the
type AE-1-25 breaker is not to be enuipped
with time delay or instantaneous gvercurrent
trip device, 1t will be furnished with an in-
gtantsneous short-circuit trip device. For
the type AE-1-25 breaker this device i3 set
to operate at 9000 amperes and no provision
{3 made for field adjustment.

The instantaneous ghort-circuit trip
device, Flg. 24, is mounted on the upright
portion of the lower stud on the front of the
mounting base. It consists of a U«shaped
magnet (Pt. 4) attached to the stud (Pt. 1)
by flat head screws (Pt. 3) through a brass
plate (Pt. 2) to vhieh 1s brazed a brass rod
(Pt., 10). This rod supports the armature

assembly (Pt. §) which includes a guide rod

(Pt. 7), the trip arm (Pt. 11) and the brass
guide tube (Pt. 12) which slides over
rod (Pt. 10)}. A compression spring {Pt. 13)
slides over the rod (Pt. 10) and fits into
a bruss cup against the brass plate (Pt. 2)
to force the armature
Jock nuts (Pt. 9) on the rod. Brass guides
(Pt. 6) are attached to the magnet by screws
(Pt. 5). Current in the lower stud gets up
a magnetic field which ploks up the armature
to trip the breaker when trip arm (Pt. 11)
engages a trip finger on the trip shaft.

INSTANTANEOUS ONDERVOLTAGE TRIP DEVICE

The function of this device 1is to trip
the breaker when the vaoltage drops below 8
predetermined value. As long as a voltage
of this value or greater, 13 impressed on
the coil, the armature 1s neld down into the
coll and the device has no effect upon clos-
ing or tripping of the breaker in any way,
Wt whan tha vnltara drove to approximately

the-

(Pt. B) against the’

-24~

50% of normal, or lower, the magnot is weak-
ened and a strong spring draws the armature
out of the colil and causes the breaker to
trip. The breaker cannot be reclosed until
the necessary voltage returns.

The device, Fiz. 25A, is mounted on the
front of tho mounting base under the breaker
ahaft and the trip shaft and to the right of
the breaker poles. An insulation barrier
(Pt. 17) is placed between the mounting strap
(Pt. 19) of the device and the mounting base
(Pt. 18) and also covers the entire right
side of the device. The oolil (Pt. 22) 1»
mounted in magnet (Pt. 23) over tvo brass

ides {Pt. 24) between which the armature
Pt. 25) is free to move. The upper ends

" ‘of the guides are clamped over the magnot

and holds the coll in place =and the lower
ends are fastened te the maugnet by screvws
(Pt. 16). & trip lever (Pt. 9) is pivoted
on pin (Pt. 10) in frame (Pt. 13) and 18 re-
strained by tension spring (Pt. 12) attached
by adjusting screw (Pt. 14) to the same frame
which extends forward and is riveted to the
sides of the magnet. A trip adjusting screw
{Pt. 4) 1in the trip lever (Pt. 9) bears
against the trip arm {(Pt. 8) which is at-
tached to the trip shaft (Pt. 5}.

Pig. 25A shows the breaker in the open
position, witih or without potential applied
to the coil (Pt. 22). The reset arm (Pt. 1)
is in the lowered position against buffer
spring (Pt, 2Y and the armature {Pt. 25) is
forced down into the coil. However, when
the breaker is in the closed pesition, with
potential applied to the coll, the reset arm
{s lifted clear of the buffer sprinog by the
pain shaft (Pt. 30) as it revolves clockwise
(1ooking from right) to close the breaker
contaets. The breaker cannot be kept closed
unless potential is applied to the coil. -
¥hen the voltuge fails, or drops below the
predetermired value, the coil 13 de~energized.
This allows spring (Pt. 12) to draw the froant
end of trip lever (Pt. 9) dowa and the trip
adjusting screw (Pt. 4) bears against the
rear end of trip arm (Pt. &) which causes
the trip shaft ?Pt. 5) to revalve clockwise
to trip the breaker. At the same time the
rear end of trip lever (Pt. 9) lifts the arma-
ture out of the coil znd exerts a hammer
blow against the reset adjusting screw {Pt.
29), which is set in the reset link (Pt. 7),
causing: the latter, together with springs
(Pts. 2 and 3) to revolve clockwise about
pin (Pt. 28) in the support (Pt. 27). A
stop link (Pt. 11) is attached by pin (pt.
8) to the reset link (Pt. 7) and 1s booked
under the trip lever (Pt. 9) to prevent the
reset link from springing upward to the verti-
cal position and remaining there. The rear
end of the trip lever (Pt. 9) is stopped by
pin (Pt. 28).

Vhen voltage is applied to the de-en-
ergized coil, the pull of the magnet is not
strong enough to draw the armature down into
it against the force of apring {Pt. 12) so
that a means of resetting must de provided.
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Vhen the breaker is open, vhether the eoll
is energized or not, the reset arm (Pt. 1)
is against buffer spring (Pt. 2) sad the
armature is pressed down into the coil, as
shown in Mig. 25A, and 18 therefore in the
reset position. V¥hen the breaker opens it
is automatically reset as follows:- Just as
soon as the main shaft {(Pt. 30) revolves
counter-clockwise to open the breaker ocon-
tacts, the reset arm (Pt. 1) is forced down-
wvards against buffer spring (Pt. 2) which
couse adjusting sorew (Pt. 29) to force the
armpture firmly against the bottom member of
magnet (Pt. 23{, in the case of alternating
current applications, or agalnst set sorew
(Pt. 15) in direct currentapplication. Then,
ir vpotential 18 applied to the ¢oil, the
armature will be held within the coll.

Por direct current application, the
brass stop serew and locinut (Pt. 15) through
the lower member of the magnet are necessary
to slightly separate the armature from the
magnet to prevent stiocking due to residual
megnetism and allow tripping.

Adjustments consist first, in direct
current application, in setting the stop screw
(Pt. 15) so that the bottom of the armature
(Pt. 25) is just separated from the magnet
{Pt. 23).

Make the follewing ad justments for both
alternating and direct current applications.

With the breaker in the open position
and the reset arm (Pt. 1) in the open posi-
tion, as shown in Fig. 254, the reset ad-
justing screw {Pt. 29) should be set to allow
Detween 1/32" to 1/8" between the buffer
gpring (Pt. 2) and flat spring {(Pt. 3) when
the
spring. Then tighten lock nut.

With the breaker in the closed position
and the coil de-energized, turn the trip ad-
justing screw (Pt. 4) in the trip lever (Pt.
9) until the breaker trips, and then con-
tinue to turn the screw between 1/2 and 3/4
of a turn more and then tighten the lecknut.

The spring (Pt. 12) should be ad justed
by adjusting serew (Pt. 14) to prevent drop-
out of armaturs (Pt. 25) when the breaker 13
 closed and the coll is energized by voltages

above 50% of normal, but to pesitively trip
at 50% of normal or less. .

TIME DELAY UNDFRYOLTAGE TRIP DEVICE

This device, Fig. 25B, 1s constructed
and operates in a similar manner as in the
instantaneous undervoltage trip device with
the addition of the oil film time delay at-
tachment and the omission of the reset stop
link (Pt. 11). The time delay attachment
consists of a disc (Pt. 37} immersed in oil
in a dash pot (Pt. 36) which 1s attached to
s cover (Pt. 35) which, in turn, is riveted
4n ite nwn frame (Pt. 34) and fastened Dy

reset arm presses agalnst the buffer.

. tential colil.

]

. ~
7) by plunger assembly (Pt. 33) to delay th
tripping of the breaker until the oll film
petween the lapped surfaces of the dise an
the bottom of the dash pot, ruptures. Thus
{f normal voltage im restored before the o1l
f1lm ruptures, the breaker will not open.

Pirst adjust, indirect current applics
tion, the clearance of the bottom of armatur
{Pt. 25) from the magnet by stop screv (Pt
15) an deseribed in instantaneous undervoltug
irip device adjustment above.

Make the following adjustments for bo!
alternating and direct current application:
Then with the breaker in the closed positis
and the ocoil (Pt. 22) de-energized, push tl
armature (Pt. 25) down into the coil to lo
or the reset link (Pt. 7) and dise (Pt. 37
Now screw the dash pot cup on the cover (p
35) until the reset link (Pt. 7) begins -
1irt and then turn it snother half turn whi
should make the cup tight against its sea
1If not seated by about half a turn, then tu
the adjusting screw (Pt. 29) and repeat unt
this condition is obtained.

Now, when the breaker 1s opened and 1
reset arm (Pt. 1) is down, the disc shou
be pressed firmly againet the bottom of ¢
dash pot by the buffer spring (Pt. 2) whi
sbould now be about 1/32" to 1/8" from t.
flat spring (Pt. 3). If not, the bufr?
apring will have to be bent to secure th
clearance.

The adjustment of trip ad justment scr
(Pt. 4) and the spring (Pt. 12) will be t
game as in the instantineous undervolta
trip devices, described above.

REVERSE CURRENT TRIP DEYICE (ROTOR TYPE.

A direct acting reverse current tr
device of the rotor type, Fig. 26, 1s aval
able for the AE-1-25 breaker for direct o
rent application which will trip the breal
when the reversed current exceeds the cal
bration setting. The device i{is construc!
eimilar to a bipolar motor with a station
pole assembly in which is mounted a seri
coil carrying the breaker current,-and
rotating armature on which is wound a }
The magnetic field set up
the current in the potentinl colil toget!
with the field set-up by the load current
the series coil in the normal directl
produces a torque vhich tends to rotate
armature in a direetion to prevent trippl
However, when the current in the series ¢

. is reversed, .the torque i1 reversed 1o ¢o

the reverse rotation which trips the break

As shown in Flg. 26, the motor elem
{s mounted horizontally on the resar of
mounting base by studs (Pt. 34). The ar
ture shaft (Pt. 14) extends through to
front to operate the tripping equipment.
series coil (Pt. 5) is mounted vertlcall)
Tt e aP eha matnre alament with horizor



B ——

?5-4.051.-'
A
L5

6.0.0,

FIG. 25 A

INSTANTANEOUS UNDERVOLTAGE , TRIP, DEVICE

WITH BREAKER IN OPEN POSITION

~ ﬁ’]
Fo—

b o

-----

FIG, 258B
TIME DELAY UNDERVOLTAGE TRIP DEVICE
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41) by screvs (Pt. 3) and to the pole shoes
(Pt. 43) by screws (Pt. 1). The upper part
of the coil extends to the rear as a connec-
tion bar (Pt. 39) for external load connec-
tion which is supported by bar suppori (Pt.
40) held in place by screws (Pts. 3 and 4).
The lower part of the coll is connected to
the
(Pt. B) and screw (Pt. 6).

the armature shaft (Pt. 14) is supported
in bronze bearing castings (Pts. 33 and 38)
which are fastened to the pole shoes by screvws
(Pt. 37) at the rear and by studs (Pt. 34)
with nuts (Pt. 31) in spacer (Pt. 32} wiih
ntt housings at the front: An escutchseon
plate (Pt. 30) ismounted on the front of the
mounting base by nuts (Pt. 31) on studs (Pt.
34) and to it are riveted two posts for cali-
bration plate (Pt. 18) and two posts for
gtop screws (Pts. 12 and 22). A trip erank
(Pt. 13) 18 clamped firmly by screw (Pt. 15)
and set screw (Pt. 16) to the extended arma-
turs shaft (Pt. 14) and supports the trip
arm sssembly (Pt. 25) on pin (Pt. 26). A
trip lever (Pt. 24} is gcrewved to the trip
shaft (Pt. 23) and is free to move oVver the
upper end of the rod between properly spaced
jam nuts to permlit gufficient travel when
the breaker is tripped by other devices.

When current passes through the series
coil in the normal direction, the armature
will tend to revalve clockwise {looking from

the front) to force the trip crank (Pt. 13) .

against stop screw {(Pt. 22). The calibra-
tion spring {Pt. 20) also normally, holds
the trip crank against this stop screw. But
when current passes through the series coll
in the reverse direction, the armature will
tend to rotate counter-clockwise away from
this stop screw, and when the current ex-
ceeds the calibration setiing, it will rotate
sufficient to lower the trip rod (Pt. 20)
and trip the breaker. The stop screw {Pt. 12)
limits the counter-clockwise travel. the
calibration plate (Pt. 18) is mounted on
posts on the escutcheon plate. The cali~-
bration screw (Pt. 17) passes through these
posts (Pt. 29) and carries a threaded cali-
bration index (Pt. 19) attached to the call-
bration spring. By turning the hexagonal
head of the calibration screw against the
compression spring (Pt. 21), the reverse our-
rent trip setting can be changed.

The trip crank is clamped to the armature
shaft so that the potentlal colil (Pt. 44)
will be located approximately in the verticzl
pogition with a somewhat larger air gap on
the trip side when the crank iz against the
stop screw (Pt. 22}, which should extend ap-
proximately 1/16" to 3/32" beyond the post.
When rated voltage is applied to the potential
coil with no current passing through the
breaker and the calibration gspring 13 con-
nected, there should be no movemennt of the
armature in the tripping direction. However,
if a movement is detected, back off slightly
on the stop serew (Pt. 22) to increase the

. o 4a 4ta mala niare on the trip side.

lower stud (Pt. 7) by connection bar

\ the upper leg of the magnet.

Pyl £

After this ad justment has been completed,
the stop screw (Pt. 12) can be set to limit
the travel of the srmature so that the trip
crank (Pt. 13) will he stopped slightly past
the horizontal. Now adjust the nuts at the

* top of trip rod (Pt. 25) so that the breaker

will trip with 1/32" overtravel of the trip
lever mewsured st the trip lever. Slight
variations of these adjustments may be nec-’
essary 10 improve the operation of the device.

The adjustment of stop screw (Pt. 22)
and the tripping crank (Pt. 13) will affect
the calibration of the reverse current device
gso their setting should not be changed un-
less facilities for checking calibration are
available.

Because the potential must not drop he-
1ow 80% of normal, the potential coil should
be connected to a reliable constant potential
source, preferably to a atation battery bus,
if possible.

REVERSE CURRENT TRIP DEVICE (HINGED ARMATURE)

A direct acting reverse current irip
device of the magnet and hinged armature
type is available for AE-1-25 breakers Tor
direct current applications. It will operate
to trip the bresker when the reverse current
exceeds the calibration setting. The prin-
ciple of gperation is shown diagrammatically
in Fig: 27, and in detall ip Fig. 28A and B.

The device consists of a composite magnet
with a series coil on the middle core, which
carries the breaker current, and a potential
coil on the bottom core. An air gap in the
upper leg of the maugnet 1s bridged by an arma-
ture which is attracted to the magnet =znd
held by the flux from the potential coil

. alone, or more firmly when reinforced by the

flux due to the current of the breaker through
the series coil in the normal direction. But,
when the current passes through the breaker
in the reverse direction, the two fluxes are
on longer cumulative and the flux across the
air gap 1s weakened sufficiently to allow 2
spring to pull the armature away and trip
the breaker.

The serles coil {Pt. 4) is in the same
location as the staundard overcurrent coll,
between the lover stud and the connection to
the movable contact on the front of the break-
er base. It is mounted on the middle core
of the composite magnet (Pts. 2 and 6) while
the potential coil (Pt. 9) is mounted on the
bottom core. The mugnet is provided ¥ith
two thin non-magnetic gpacers to provide two

. small magnetic gaps so placed to cause the

greater part of both fluxes to flow through
The armuture
assembly (Pt. 11) is pivoted on pin {Pt. 10}
which passes through the supporting frame
(Pt. 12}. The pivoted armature (Pt. 22) is
held against the magnet to close the air gap
when the potential coll is energlzed, and
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is held more firmly when the magnetic flux
is increased by the breuker current in the
normal direction.

¥hen the current in the series coll re-
verses the magnetlio pull on the pivoted arma-
ture (Pt. 22?1111 armature assembly (Pt. 11)
decreases, and when the reverse current ex-
ceads the calibration setting, the pull 1is
not snough to overcome the pull of the spring
{(Pt. 15} which moves the armature away from
the mugnet. When the armature assembly is
pulled away it strikes the trigger (Pt. 18)
attached to the trip shaft {Pt. 19) which is
supported in bearing plate (Pt. 20} attached
to the frame by two screws (Pt. 21). This
causes the trip shaft to revolve counter-
clockwise, {looking from left), to trip the
breaker. :

The magnetic pull produced by the po-
tential coll alone will not draw the pivoted
armgture (Pt. 22) to close the air gap against
the pull of the spring (Pt. 15) after the
break hes tripped due to reversed current,
making it necessary to reset the armature aa
follows:- AS soon as the breaker opens the
main shaft (Pt. 23) and reset crank (Pt. 25)
revolve clockwise (looking from left) and
draw insulaties link (Pt., 26) and link (Pt.
27) to the left. This link (Pt. 27) and re-
get lever (Pt. 30) are pivoted on the same
pin (Pt. 28) and held together by torsion
spring (Pt. 29) against lugs on each, so that
when the reset lever {Pt. 30} is moved to the
left it pushes the pivoted armature (Pt. 22)
against the magnet (Pt. 2) where it 13 held
by the magnetic pull of the potentlal coil
(Pt. 9). The potential colilmust be connect-
ed to the circuit so that it will be con-
tinously energized in order to hold the arma-
ture against the magnet when the breaker is
tripped by other means than reversed cur-
rent, otherwise the armature assembly will

~

hold the trip shaft in the tripped p'ositil
and the breuker will not close.

¥Yhen the breaker is closed and the ma:
shaft (Pt. 23) revolves counter-clockwise
the reset linkage drives ths rasat leve
{Pt. 30) awny from the armature assembly (P
11) so that it will not retard the armatw
when relessed by reverse current.

Bacause the potentiul must not drop b
low B0% of normal, the potential coil shou.
be connected to a reliable constant potentl
source, preferable to a station battery bu:
if possible.

¥hen all the poles of a breaker requi
series coils for oversurrent trips, it i
necessary to place the reverse current tr:

device, of this type, "off pole” in the Ll

eation of an additional pole to the right
the regular poles. In this case, the seri.
coil is placed in series with the coll of

adjolning pole by placing a connection bs
between the lower studs back of the mountls
base. An upper -stud 1s supplied for conne
tion to the source, or the load, as desire
Extensions are provided for the main shaf
and trip shaft to make provision for the r
setting linkage and tripping. 1In such 1ir
stallations the current in the series coi
is in the opposite direction from standal
practice in which case it will be importa
that’ the potential coll should aulsoc be re
versed.

For correct operation, the armature w
magnet face must be kept clean. The armatu
should be firmly seated against the top l
and the vertical leg of the magnet. If a
justments are made to the reverse curret
deviee, the calibration should be checks
after the adjustments are made.
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SHUNT TRIP DEVICE

SHEUNT TRIP DEVICE

A shunt trip device, Pig. 29, is avail-
oble for AE-1-25 breakers which will trip the
breaker when its coil 1is energized by clog-
ing a switch, or relay contacts, at some re-
mote peint. The coil is designed for inter-
mittent service only, hence it shoald be so
connected that the opening of the breaker,
by any means, will open the shunt trip de-
vice circuit. The usual means is to place
gn "a", contact of an auxiliary switch in the
shunt trip circuits, as shown in the wiring
diagrams.

The device in the AE-1-25 breaker 1is
mounted between the lower front part of the
side plates that enclose the operating mecha-
nism. It consists of a solenoid with a coil
and armuture in a vertical position, and,
when energized, tbe armature 1s lifted into
the coil which causes & pin in the upper end
to engage the trip arm (Pt. 3) and trip the
breaker. ¥hen de-energized, the armature
falls by its own weight to the normal posi-
tion. ' ‘ o

The colil {Pt. 4) 1s mounted over a brass
uide tube (Pt. 5) within whick the armature
%Pt. 7) is free to move. The fall of the
armature is limited by the travel of a cotter
pin (Pt. 10) in the armaturepin agninst brass
and cork washers in the top of magnet (Pt.e
9). The guide 'tube (Pt. 5) is held in place
by washer (Pt. 6) which is attaghed by screws

BELL ALARM DEVICE

This device, Fig. 30, together with
HGA relay, sand a push botton switeh, aimi!
to the operating switeh, Fig. 16, and id -
same position, 1s designed to provide a me:
of silencing the bell alarm after the breal

" 19 putomatically tripped and to prevent 1

bell alarm from ringing vhen the breaker
manually tripped. It consists of u horiz
tally operated manual £rip rod and buttc
and an additional rod operated simultaneou
and to the left of the main trip rod agsemb
This latter rod operates the push butt
switch., Fig. 30 shows a plan view of t}
deviece and a wiring diagram of connectiw

VYhen thae breaker 1s tripped automatic
1y, a "b" contact of the auxiliary switch

. closed to ring the bell alarm through

normally closed contucts of an HGA rels
Then when the hand trip button is opera’
the normally open contacts of the push but
gwitch are closed to clese a circult to

"srgize the relay. This opens the norma.

closed contactsof the relay to open the b
circuit and seals in the relay, thus silenec
the bell. )

Vhen the breaker 1s tripped manually
the trip button, the push button switch ¥
be operated to energize the relay coil wh
will de-energize the bell alarm eircuit,
fore the majn trip rod will trip the breal
as described below, and prevent the operat

at?® 4+ha "all aTarm.



vASHER

L. TRIP ARM (SEE FIG. 10)
2. BREAKER TRIP SHAFT {SEE FIG,i0}
A LEFT FRAME OF OPERATI_NG MECHANISM

4. SCREWS R.M.%10-32x 7%
5. PUSH BUTTON SWITCH (SEE FIG. 16)

WITH LOCKWASHERS

6. ADJUSTING SCREW MEX. HD.%10-32 X I%WITH LOCKNUT

FIG. 30

32

QPERATED bY

7. BRACKET

8. YOKE WITH BOSS AND GROOV PINS
3. ROD .
10. BUTTON AND LOCKWASHER

{1, SPRING

12. TRIP ROD ASSEMBLY

-

BELL ALARM DEVICE
( PLAN VIEW)

The device consistsof a bracket (Pt. 7)
attached to the left side of the operating
mechanism frame (Pt. 3) by screws (Pt. 4)}.
The main trip rod assembly (Pt. 12) with a
trip button (Pt. 10} passes through this
bracket and engages the breaker trip arno
(Pt. 1). Spring (Pt. 11) normally keeps
it disengaged. Another rod (Pt. 9) passes
through this bracket parallel to rod (Pt. 12)
and ig operated by a yoke {Pt. 8) so that
both rods operate simultaneously in the same

direction when button (Pt. 10) is pressed.

An adjusting screw (Pt, 6J), in the rear of
the rod (Pt. 9), provides the adjustment
that the push button switech will be operated
before the breaker trip arm is engaged. Thus
the button canbe operated by the operator at
will to silence the bell alarm after the
breaker is tripred automatically, or ioc man-
ually trip the breaker without ringing the
bell alarm.

SAFETY INTERLOCK FOR ENCLOSED BREAKERS

The purpose of this interlock (Fig. 31)
is to make provision that the breauker will
be tripped whenever the door of an enclos-
ing case is opened.

The trip rod (Pt. S) operates horizon-
tally in a molded trip rod guide (Pt. 7) and
extends through to the front of a molded
handle (Pt. 9), mounted on the front of the
enclosing case door (Pt. 12). The guide has
lugs on the right and left sides which allow
it to slide horizontally through slots in
the molded support (Pt. 15}. The support 1ig
attached to bracket (Pt. 2), which is at-
‘E.ached)to the operating mechanism side frames
Pt. 1).

The molded handle (Pt. 9) is inserted
‘throughi the door (Pt. 12) and is attached to
it by secrews (Pt. 10) through the nameplate
(Pt. 11). Spring (Pt. 8), backed up by con-
trzcted tuprns in the rear of the handle,
exerts pressure to seal the steel washer {(Pt.
14) and felt washer (Pt. 13) against the iu-
side of the door. The rear end of the handle
is internally threaded, and is screwed over
the threaded rront end of the trip rod guide
(Pt. 7) when the door is c¢losed, and, in so
doing, draws the trip rod guide forward to
the position as shownin Fig. 31. Compression
spring (Pt. 8), backed up nguinst the bracket
(Pt. 2), forces the trip rod forward through

PUSH BUTTON SWITCH

BELL ALARM DEVICE
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ScREW HEX. vO. 18 x4 wiTH LoGRwASHER

. SWIVELLED CABLE.CLAMP
. WASHERE AND SHIW

. RETAtNG RiNG

..

BREAKER LOWER STUD

10, BREAKER UPPER 8TUD !

BREAKER DASE

. ENCLOSED CASE BASE

[

S.COMPRESSIDON SPRING
7. MOLDED TRIP ROD GUIDE 1), MARE PLATE
8. COMPRISSION SPRING

9. MOLDED HANDLE

Fi6. 31

10, screws RuPax § sELr 14 STEEL wasiER
TAPPYNG WITM LOCYMMASMER 14, MOLDED SUPPORT

15 COMPRESSION SFRING

2. ENELOBED CASE DOOR 17 SCEws ua-36x witn
13 FELT WABHER

INTERLOGK FOR ENCLOSED CASES

- WASMER AND LOCKWASHER
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} . COUPLING 3. sCREWS R "X {mn LOCKWASHERS
2. SHAFT - - 5 . NAME PLATE
3. SET SCREW 10-3TXL ALLENW HD. CUPPT. 10, WaSHER 4
4. SHAFT AND BRAZED PLATE 11, NOLDED HANOLE |§
5. CLAMPING RING 12, KNOB AND LOGKWASHER i
4. STEEL DOOR 13, SHIM }
7. STEEL WASHER 4. WASHER
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MANUAL OPERATING HANDLE ASSEMBLY SWITCHBOARD FRONT PLATE

guide (Pt. 7) and clear of the breaker {(Pt. 1), springs {(Pt. 2) and retaining rings
“rip lever (Pt. 4) when the door is closed. (Pt. 8). The stationary stud terminals {(Pt.
In this position the trip rod (Pt. 5) can be 4) are mounted on a base (Pt. 12) in the en-

e 4w —— e

operated through the molded handle against closed case. Power cables are connected 1o
compression spring (Pt. 6) to trip the break- stationary stud terminals with swivelled
er. cable clamps (Pt. 6}.

The degign is such that the door cannot MANUAL OPERATING HANDLE ASSEMBLY FOR SWITCH-
be opened until the handle is unscrewed from BOARD FRONT PLATES
the trip rod guide (Pt. 7). When the handle
is unscrewed, the compression spring (Pt. 16), On certain installationd a disconnecting
backed up agalnst the inside front end of handle (Pt. 11) is provided and attached to
the support (Pt. 15), foreces the trip rod the door to engage the shaft of the operating
guide and trip rod to the rear to engage the mechanism as shown in Fig. 33. 4

Rresker trip lever (Pt. 4)and trip the break-
A clamping ring (Pt. 5) is attached 1o

er whenever the door is opened. : ( ) ¢
the steel door (Pt. 6) by three sorews Pt.
DISCONNECTS FOR ENCLOSED BREAEERS 8) which pass through the nameplate (Pt. 9)
When type AE-1-25 breakers are to be in- and steel washer {Pt. 7). The shaft and
stalled in enclosed cases, spring muintained plate (Pt. 4) are brazed together and pass
contact fingers are provided for both upper through the door from the rear. Handle (Pt.
and lower studs. These have silver contact  11), washer (Pt. 14) shim {(Pt. 13) and washer
surfaces and automatically fit over station- (Pt. 10) are attached to the front of the
ary studs, with silver contaect surfaces, shaft by knob {Pt. 12). Vhen the door closes
mounted in the enclosed housing. Before the the rear end of the shaft (Pt. 4 ) engages
door of an enclosed case opens, Fig. 31, and coupling (Pt. 1) which is attached to shaf't
before the breaker is removed from the en=- (Pt. 2) of the operating mechanlsm by set
closed case, the breaker is asutomatically screv (Pt. 3 ). T
opened, so that these contact ringers will

T ST ¥

not be cplled upen to open the breaker cur- To prevent undue friction in the move-
rent, nor can the breaker be installed in ment of the handle it is recommended that a
the enclosure in the closed position. lubricant should be applied to the engaging r

surfaces between shaft and piate {pPt. 4} and
Fig. 32 shows the contact fingers (Pt. the clamping ring (Pt. 5). Lubricate #130-4,
5«) attached to the breaker studs by screws. G.E. Spec. D50H10 should be ueed. °
1 - ' ‘
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FIG. 34
ELECTRICALLY OPERATED TYPE AEF=~i FIELD SWITGH (LIVE FRONT),

TYPE AEF-I FIELD SWITCH

The type AEF-1 field switch, Fig. 34,
isused for the control of generator or motor
shunt field ¢circuits. It consists of a rezu-
lar two pole type AE-1-25 air circuit break-
er, manually or electrically operated, auto-
matic or non-automatic, as described herein,
but equipped with a field discharge switch
rlaced between the two main poles of the
fleld switch. The contacts of the discharge
switch are closed and opened by a self-con-
tained mechanism connected to the main shaft
of theyfield switch. The discharge switch
is operated and constructed, as described
below, to connect a discharge resistor across
the shunt field terminals when the f{ileld
switch opens the {ield circuit. The connec-
tion of this resistor prevents a high in-
duced voltage across the field terminals
cansed by the rapid collapse of flux in the
magnetic circuit of the shunt field.

This field switch is not used with syn-
chronous condensers or synchroncus motors
which start on alternating current as 1in-

duction motors at full or reduced voltage.

FIELD DISCHARGE SWITCH

* The field discharge switch, Fig. 35 of
the AEP-1l field switch consists of an upper
stud (Pt. 7) with a silver alloy contact,
a lower stud (Pt. l1) both mounted through
tha hasaw af hnth tha f{ald aswiteh and the

pivoted on pin (Pt. 27) in the frame
and an operating mechanism. Thecont
19 connected to the lower stud by |
connection (Pt. 12) and has a silwv
contact at the top which registers
similar contact on the unper stud.
shuft (Pt. 18) is connected to the
lever by crank (Pt. 20), link (Pt. :
(Pt, 14}, cateh (Pt. 28) and spring
26) as described below so that when
shaft revolves clockwise {lookine |
left) to open the field circuit, the
of the discharge switch will positive
before the contacts of the field swil
The closing of these contacts conng
dlscharge resigstor directly across
minals of the shunt field to disch;
induced high voltugze in the field,
in the accompanying connection diagr:
35 shows the discharge switch in th
tion.

When the main shaft revolves ¢
clockwise to close the main contact
field sgwitch, the spring rod (Pt.
pulled forward through pin (Pt. 32)
contuct lever asuinst the pressure
pression spring (Pt. 30), but bef
locknuts (Pt. 33) engage the pin, t
(Pt. 28) engages rivet (Pt. 29) als
contact lever, and draws the contuc
forward to open the contacts {ar apart
as the lower end of cotch (Pt. 28,
over the kick-off screw (Pt. 22) as
erum. the cateh dicencaraae tha rive
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BARRIER FOR ARG CHUTE

POLE PIECE OF ARC CHUTE

SUPPORT FOR ARC CHUTE

RIVETED PIN

SCREW M.M. SELF TaPPING ®8 31"

BASE

UPPER STUD AND CONFACT

MAGNET

RIVETED PiN N

scaew An SELF TaPpinG"exd rom pT. 38
LOWER STUD

FLEXISLE COMMECTION (INCLUOED IN PT.34)

13, SCREW AM, ®10-32X§ WITH LOCKWASHER AND NUT
14, CRANK .

15. PIN AND SPAGER

18, TENSION SPRING

7. LINK

I8 MAIN SHAFT .

19. SCREW HEX.MD, £ =20X 3 WITH LOCKWASHER

20, CRANK AND CLAMP

21, PIN, COTTER PIX AND SPACER

22 SCREW RM.M10-32X3 WITH LOCKWASHER AND MJT
23. FRAME

24. RIVET AND WASHERS

FiG. 33

FIELD DISCHARGE SWITCH
WITH FIELD SWITCH IN OPEN POSITION

10 .
#4 ] rower soumce | —

DISCHARGE
IWITON

34 1 AN
neLd
SwitCH
GONTALCTS

DSCHARGE
RESISTOR FIELD
AHEDSTAY
FIELD
WINGING

TYPICAL GONNECTION
- DIAGRAM

23, RIVET

26 SPRING ROD

27. PN, COTTER FIN AMD SPACER

28, CATCH

29 RIVET

30. COMPRESSION SPRING

31, WASHER

32. MN

33 LOCKNUTS ANQ LOCKWASHER

34 CONTACT LEVER

35 BARMIER FOR LIVE FRONT SWITCHES
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to the rear allovs compression spring (Pt.
30) to force the contact lever in the closing
direction but the contaots do not close be-
cause pin (Pt. 32) is stopped by the lock-
nuts to Xeep the contacts apart 1/8 of an
inch.

Then when the field switch opens and
the main shaft revolves cloockwise, the epring
rod and locknuts move to the rear to close
the discharge switch contacts.

An arc chute encloses the contacts with
a barrier (Pt. 1) and pole pieces (Pt. 2} on
each vide and supported to the field switch
base by support (Pt., 3}, rivets (Pt, 4) and
self-tapping screw (Pt. 5). A magnet (Pt.
8) is supported between the barriers below

the upper gtud (Pt. 7) by rivet (Pt. 9). In

live front field switches barriers (Pt. 35)
are attached to the discharge switch base
(Pt. 8) by self-tapping screws (Pt. 10).

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

The second ad justment consistsof adjust-
ing the locknuts fPt. 33) on spring rod (Pt.
26) until the contacta of the discharge switch
are 1/80of an inch apart when the field switch
13 fully closed.

TYPE AE-1-25Yl AIR CIRCUIT BI

This breaker is designed for the
tion of resistance welding machines
stantaneocusly tripat hizher current
than provided with the regular insta
overcurrent trip device as shown in
The breuker differs from the regul;
AE-1-25 breaker only in the provisic
tain higher current settings. Thils
8 speclal trip shaft to allov large
ture travel of the instantancous ove
trip device for current settings ab
amperes.

Standard calibration ranges ar:
1500 amperes, 1400 to 4000 amper :s
to 5000 amperes. Within reason: sle
other ranges can be prc ided shere t
eat calibration settinis will not
approximately 2-1/2 times the lowes
bration setting.

Ag the duty imposed on the AE
breaker is intermittent and quite v
depending upen var!-.; types of wel
be done, the breaker is not given a
oug current rating. It i3 designed t
carry "during-weld amperes" or "duri
EVA" at welding periods not to exce
correspondinz "duty-cycle™ as tabul
Fig. 38.
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.10 2215 487 974 1219
.20 1568 345 689 851
.30 1218 281 5E2 03
40 1107 244 487 809
.50 990 218 436 548




\_.  WIRING DIAGRAMS

Fige. 37 and 38 show schematic wiring

-38~

momentary and maintained contact control
switches respectively. '

he standard arrangement for direct
current ocircuits is to have voltage ooils
connected solidly to the nagative buz .or
line where possible. .

#dinsru:a for electrically operated AE-1-25
{yreakers with momentary ond maintained con-
tact control switohes reapectively. Fig. a9
and 40 show typical wiring diagrams with the

QUT-OFF DEVICE P17 13 MECHANICALLY MICRED UP BY CLOJNG MECHAMSH OF BREARER
¢~ AU, Te. OPEN WHEN BREAKEN IS OPEN. 4= CONTACT OPEN WHEN DEWICE IS 1N THE '
T MUK, SW. CLOSED WHEN BREAKER 13 OFEN. DE-ENERGIZED OR WON« OPERATED FORTION.
4 - CONTAGT CLOSED WHEN DEVICE S IN THE
DE-ENERGIZED OR NON-OPERATED POITION

TERMINAL BOARDS FOR COMTACL WIRHG ARE PROVIDED WITH STANDARD SREAKERS. CONNECT
CONTROL POWER TO TERMNAL POWTS™ an0™2. IF D.C. POWER 18 USED NAKE™ POBTIVE
AND £ NEGATIVE. FOR REMOTE OPERATION CONWNECT THE CLOMNG SWITCH BETWEEN
TEmENAL PONTS™ AND™I AND THE TRIPMNG SWITCH.BETWEEN TERMINAL POINTS™ AND®4,

- .
INOIGATING LAMSS INDICATING LAMPS
g ™" . P
oy
TR A GO TP, 2z GO
ey i S iy UME
Ll CONTROL l I I i ! cowTheL l | I '
SWTCH b SwWITCH
Vo ) ) ) v GUT-OFF ) ) )
Vo LT - =2 DEVICE
| Y o T T T R
[ ﬂ-“':,ﬁ P | CLOSING
. 1
OILOSE .'!‘—":1 r.;ou : ' l;utt
i e e LOAD pred b8 S LOAD
o= ] e Loe ) oSN
) 1 GO [N | COfL
1 amd [
Lp Fuses LF qirus.:s
; X Y AC. CONTROL POWER X Y AC.CONTROL POWER -
\ + = D.C. CONTROL POWER + = D.C. CONTROL POWER 1~ °°
FIG. 37 FI1G. 38

SCHEMATIC WIRING SCHEMATIC WIRING
FOR ELECTAKALLY OPERATED AE-I-£8 BAEAKER  FOR ELECTRICALLY OPERATED AE-1-23 BREAKER

Wi TH MOMENTARY CONTAT CONTROL SWTGH  WITH MAINTAWNED CONTAGT CONTROL SWITCH
* ’ TRP
x TRIP COW
]
= TERMINAL
2 [[TH:1- 4
] - : [#; I MIGLIARY SWITCH
H L l AUXILIARY SWATCH CUT-OFF
o o e 3y g | UNDERVOLTAGE DEVICE o -,-1, P ram
§ = z T— DEVIGE COL I "—‘—‘
z=a |azr |8 Ky L. —— o=t
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| X Y AL GONTROL POWER
l + = 0.C. CONTROL POWER
| Y A.C. CONTROL POWER
- [. . CONTROL POWER
‘ F1G. 39 ) FiG. 40C.

TYPICAL WIRING DIAGRAM
FOR FLECTMICALLY OPERATED AE~-28 BREAKER
WITH MAWTAWED CONTACT CONTROL SWITCH

TYPICAL WIRING DIAGRAM

Ny’ FOR ELECTRICALLY OPERATED AE-}-20 SREAKER
K WiTH MOMENTARY GONTACT CONTROL SWITSH
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Item - Pt. Pilg. Item . ' . Pt.

CONTACT STUDS, POLE UNIT ASSEMBLY 27 Serew RE 1/4°-20 with Vash-

1 Upper Stud, Blowout Coil and ' er, Lockwasher and Nut..... 18
Are Runner Asuenbly.........4,6,30 g8 Sorew RE 1/4"-20 with Vash-
Upper Stud, Blowout Coil and er, Lockwasher and Nut..... 14
Ar¢ Runner Assembly...eeeeos T 7 Screw RH 1/4"-20 with Wash-

2 Series Coil, Lower Stud As- er, Lockwasher and Nut..... 2
Sembly.ccneo.q-S080 Overcurrent Devices 28 Screws Hex. Hd. 1/47-20 with

9 InsulatioN..ccccecncscssances 29 . 8 Wusher nnd Lockwasher...... 15°

4 COr@eevaincsans teeervaemnsnne 2 8 Screws Hex. Bd. 1/4"-20 with

M i esescsmsrressesnnmsias 8 7 Washer and Lockwasher...... 3

5 IngulatiON...sseesccsscnanss 3 8 29 Screws RHE 1/4-20 with Lock

& Stationary Areing Contact... 28 8 WAShOrMeesonnssnrescnaone . 17

7 Screws RE 5/16-18 with look- Screws RH 1/4-20 » .h Lock-
WBSher.. ... vestesevenan ceesan 1 8 wasSherS..caerss wrerramnn ‘e 6
Serews BB 5/16-18 with lock=- Screws RA 1/4-20 with ULock-
WASNET i vevnoesrnnssen casueen 5 7 WASHErS.sevavevasssarennreas L0

8 Screws RH #10-32 with Washer 30 Trip Shaft....cevennars cens 20
and Lockwasher....cceasssaes 5 8 " L eacane R § -
Screws RH #10-32 with Washer " cee  sssssmsaerna 5
and Lockwasher..... veeanrsan 8 7 5 " i ieanes eeee- 19

9 Screws RH #6-40 x 1/2" with " L IO Ceraeeean 2
Lockwuashers........ weseeasns 25 " L eaireenas 2

10 Brackel.ivsesicssveonssvovene 8 8 .

LR [ 11 7 ARC QUENCHER
" aseeenssnsanea aeaens 7 18
" B R 9 26 31 Side PlateS...ceecceuncssees 23

11 Screws RH 1/4-20 with Leek- 32 support for Arc Quencher... 1
washer and Nubt...oeeneo-os T 8 33 Screw RH 5/8"-18 with Lock-
Serevws BH 1/4-20 with Loeck- RGN O e s eanraarrsnsassansoesn 2
washer and Nut.ceeoresonenee 9 7 3a Locking Plute and Self-Tap-
Screws RA 1/4-20 with Lock- PiNZ SCrews.....eescessoues 3
washer and Nut..eeeoan-x- ceen 6 18 35 Screws RE #10-32 x 2-1/2

12 Screws Hex. BEd. 1/4"-20 with with Lockwashers and Nuts.. 4
Lockwasher...... eseseavenaas 1T 7 36 Pole Plece Plates......e:0o. 35

_Serews Hex. Hd. 1/4"-20 with 37 Screws RE., #10-32 x 2-3/4
LOCKWASNEr.sessavsoaassnnsss 18 8 with LocKwasher and Nuts... 28
Screws Hex. Bd. 1/4"-20 with
LoCKWASNar s cavanss et sa e 8 18 48 Pront Arc Runners...e.cse. . 26

13 Movable contact and Silver 49 Insulation Block®.....ss... 30
CONtBCLaevesoscesssnsnnesssas 24 8 40 Screws RE #10-32 x 1/4" with

14 Movable Arcing Contact...... 27 8 Lockwasher and Washer...... 2§

15 Scraw R #06-40 x 3/8" with 4] Screwsa FA #10-32 x 1/2..... 29
LOCKWASRer . aceasrsonansrene 28 8 42 Screws R.H. #10-32 x 1/2

18 Adjusting Screw NI 5/16" - with Lockwashers and Nuts.. 27
i8 x 1-154 with washar, Lock- ' 43 BaffleS.c.cevsesscses-ssaas 31
washer and Nub.ececacensvores 23 8 44 Screws R.H. #10-32 x 2-5/8"

17 Screw Hex. Hd. 5/16"-18 x with Lockwashers and Nuts.. 34
7/8" with Lockwasher and - 45 Pins, COPPereec.cecasvascesss O3
Vasher.ieeessoonavans ensasess 21 8 46. Pins, High Melting Point... a2

18 Pin and Cotter Pins.sccescss 22 8 .

19 ConEact Supgm‘t....-.....-.. ig 2 OPWTING HECHANISH

20 ClaMP.sccavesscsssanrsnosenss - 15 g8 ,

2] Secrew, Hex. Bd. #4-20 x ' 47 Manual Closing Handle...... 23
5/8" with Lockwasher........ 18 ‘8 48 Bccentric Shaft....sece-a-s 1

22 Compl‘ession Sprmg.-...-.--‘- 12 a 49 Link-.-..'.--..-......'...... 2

23 Spring Guide......cansveenns 10 8 50 Block and Guide Pin........ 3,4

24 Pin..-.....-.......'.-..-..-- 11 8 51 Pin-..-..---.o-o------.-... 5‘

25 Hnin Shaft.........-........ 14 B 52 clnﬂin& Linkl...-.-..-..... [+

. M o iiiseesesssasssss 13 T 53 Toggle Links, A,B,C,D...... 8

" n ..-.-.-..‘.--.-Il. 29 10 54 Pin in'Frm’l....‘...Il.l.. 9

LA " ssssudassne s taaRse 30 25 55 Pin 1in Ft‘me-..-.’...-...... 10

L » ses s BasseusBEBTEL RS 18 34 58 Torsion Spl‘ing.-.----...... 11

28 Plexible Conneotion...vassees19,20 8 57 Latch.escescsvesscassssseas 12
- a1 nn -] L4 -] Pin in Framd...aaa emasnssan 13

. , -30-
SPARE PARTS

18
26

10
25
28
29
30
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;\'Tspring--.-'--...-.......--..-

o Prop....---.................

61 Latch PlatB..cccsavesnnnsoas

u2 Framo.gncaoot-o-.-.ooc...‘Il
"
RSSO
63 Trip Am----.----.--......-o
" »
64 Pin in Frame....cvceseaveaas
G5 ClOMucescsvssrssssarneransnoas
vt Outer and Inner Springs.....
47 Spring Guide....... craracsns
68 Cam Stop Pln...cverncccnanes
49 Operating Cam........ ceerees
70 Bracket....ecovuvns saasasene

ADJUSTMENT BECCENTRICS FOR TRIP ARM AND LATCH

71 Eccentric with 1/4"-20

Threaded Shank....svascecasas
72 Nu‘- 1/4“'20 ----- N EE RN IRE NN NN
73 Eccentriciaaa. ceremstrrrErae .

74 Screw, Hex. Hd. #10-32 x
7/16" with Lockwasher........
75 Buffer Spring..c-sviececeanns .

SOLENOID OPERATING MECHANISM

76 Magnet...... sessasss tenanae .e
AL 47+ 1 (R teecansasrrann
¥ ArmatUre. . e e raancsanans aran
Pin Iin Armature...cvevesnsses

n n L]
80 Pin in Frame..... ceevsenns ces

81 Maintenance Closing Handle...

CLOSING HELAY

B2 Magnetl....coseeene tramaseanass
83 Coll....ieinnnennnes tsansenasse
84 Brass Guide...cevvscevesascns
85 Armature...ccece. wesesnasines
86 Stationary Contacts..........
87 Binding Screws and Lock-
wasShers. . .ccecacranns sassraan

§8 Movable Contact Assembly.....
59 Pin and Cotter Pin....ceceses
90 Insulation Angle...ececcceess
g1 Screw, R.H. Self-Tapping

#8 x 3/8 with Lockwasher.....
g2 Relay ane-.-.......-.......-
93 Screw F.R. #10-32 x 3/4".....
94 Screv FH #8+36 x 1/2.c00ruees
95 Screw RE #10-32 with Lock-

washer and Nut.sssscecocnanen
96 Screw R.H., Self-Tapping #6

X 3/16% iiieininctarosannenes

97 Screw R.H. Self-Tapping ¥4

X 1/4" cevvvrennescsssvcacnnes

ROTARY TYPE AUXILIARY SWITCE

98 Molded Barriers....ceesssesse

Movable Contact Assembly.....
S?EfStationary Contact Assembly..
F1 Stationary Contact Support...

o (AN e R R -]

bt [
LWYEHOI GUa N

12
14
15
18

17

18
19

1

" S > I ]
- -
bkt e ®©

17

17
17
17

17
17
17
17
17
17
17
17
17
17

17
17
117
17
17

17
17

17

is
23
28

18
23
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Pt. Piz- Item
la 10 102 Covar..ccecacncssrvvnancasssns
15 10 103 Cam and Toothed Bushing......
17 lo 104 E'ld Fmel.l...l..lll.ll..'ll
19 . 10 105 Crank, Pin and Cotter Pin....
2 13 106 Link....-.-o.--.--..-.--.-...
3 17 107 Shaltess ciasasassncsssvevanse
a 30 '
20 1o OPERATING SWITCH
3 29
'1 30 108 Mounting Bracket.....cceevese
4 31 109 Screw R.H. #8-36 x 3/4 with
21 10 Nut ﬂnd Lockwasher.ceiessasess
22 10 110 Molded PaBe....civssavsansnss
25 10 111 Contact Brackets and Bind-
24 10 1ng Scre's.‘.l.“l.!l.ll..l.l
26 10 112 Screw R.E. #10-32 x 3/4 with
27 10 Lockvasber..... ssteassanssvas
28 10 113 Operating Rod..ceeveencenocns
114 Spring.svessessneran cersenans
115 Washer........ teresseseransen
116 Contact Spring..-..eceaceaene
‘ 117 Insulation......c.cceceen- waaa
4 11 118 Movable Contact Strip..cevee..
3 11 119 Guide.vvvennresvreraracenns .o
8 11 120 Screw R.H. #4-40 x )L-1/4
with Washers...ovvavreeonsanne
g 11
10 11 COT-0FF DEVICE
121 Planged Bracket.....cccevuces
122 Pin and Cotter Pin in
1 13 Brucket........... teuvsamasen
3 13 123 Plat Springecesseencces seesnn
4 13 124 Pin in Armature...c.ccceceuses
5 13 125 Screws R.H. #8-36 x 3/8"
6 17 with Lockvwashers......eeceees
6 13 126 Magnet..eeeesvraaccnascacns -
7‘ 13 127 Coil----- ----- e v s B sRBAGTIEOES
128 ArmatuUrd..ccccessesnscorsnnans
129 Brass GuldesS...cecoevcosnncnss
' 130 Pin in Armature..cseaeccasces
1 14 131 Vasher and Cotter Pin........
2 14 132 Screw and Locknut,..c..ocneceee
3 14 133 Operatmg Rodinl'l...........
4 14 134 Spring.cicenssssssssesassnnas
5 14 135 Contact Brackets and Bind-
ing Screws...... sesssnsssnnaa
6 14 136 Movable Contact Strips.......
ki 14 137 Contact Spring.--..-.-.......
8 la 138 Guide...veeesosastoansnnncnen
9 14 139 Screw, R.H. $#4-40 x 1-1/4
with Washers....scacceevecens
10 14 140 Screw R.E. #8-36 x 3/4
11 14 with Lockwasher and Nut......
12 14 141 Holded‘aﬂﬂeao.o--on--------..
13 14 142 Screw R.E. #8-38 x 3/4" vith
Lockwasher and Nut.ceesasenss
15 14
MAGNETIC OVERCURRENT TRIP DEVICE (0IL-FILM
18 14 TYPE)
17 14 143 Series Coil, Lower Stud and
TErminal-o---------o--o-..-.
Series Coil, Lower Stud and
Toarmingl.cevesroscacsecarnesnsese
1 15 Series Coll, Lower Stud and
2 15 Terminll.........-.....-....
3 15 l*‘ Hagnat-..-.....-......-.....
4 15 " [EEEENERRENNEENE NN N NN NN
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Item

145
146

147
la8
149
150
151
‘152
153

154

155
156
187
158
159
160
161
162
163

164

Insulating Tube..cosesseses

Insulating Veshers....s.-.»
n n

PraMBcsscrssccssnnssnssnnss

N
MY R R EEELEER N E BRI

Armature ABSHbly. seasesrnen

Pin and Cotter Pins........

" . " " see te s

Calibration Sprmg- IR EER
L] L]

Calibration Index and Screw
L] » n "

Calibration Adjusting Knob.
L] L] n
Calibration Plate...ccesenn
Serews R.H. #8-38 x 1/4
with WasherS..cecceeeessacesns
Serews RiH. #8-38 x 1/4
with Washers.isccesavracanens
Pivoted Cover and Support..
D01) Pot.censsanssonnraasns can
Lower DiSC..csreeesssensans
Upper Disc...ccvee trasasree
ShankK....a- teasrassasssrenan
Spring..... sesaweasa P
Instantaneous Spring.ccsees
Adjusting StOPeessn~e sasas e s
Serews Hex. Hd. #10-32 x

Pt.

10
11
3
12
5
1
13
8
21
10
23
12
22
11
27
14

26

THEAMAL MAGNETIC OVERCURRENT TRIP DEVICE

165
166
167
168
169
170
171
172

173’

174

175
176
177
178
179

180
181
182
183
l84
185
186
i87
188
189
190
191

i92

Molded Fromeescecscssasssnsne
Magnete.o-cssesnccsssvee
COlluiscavsernssncsnancassacns
APMABLUr® . cssssacnosssnannaen
spring Binge.sssecersvoaene

YOO e ovosacansssannaassasssa

Pin.ll'.}lt....-.t.l..ll-l.l
Short Circuit Spring...s-.-
Spring Guide and Locknut...
Tubular Spring Guide and

Cotter Plni.cciaosnrsenaacans
Pin in Armature and Yoke...
Plat Buffer SpringS....cs..
Leather Washer.cvesevonsaus
Adjusting Screw and Spring.
Armature Adjusting Screw

and Nubt.casacavosaseonsaanse
Reset Spring for Yoke.....-.
Adjusting SereW...issesaesre
Bimetallic Thermal Strip...

Induction RINE.cceceaascssses

Pin..-....'l...l.....‘!‘.'.
Thermal Trip ArM.sccceosses,
Latch Support....--.....-..
Torsion Spring on Pt. B....
Adjusting Serew..sccsvssnes
Latch Plata...............-
Spring for Thermal Trip Arm
Calibration Cam, Spring and
Cotter Pin-.-.-.-..---.....'
Calibration Knob.sesacoonee

20

“
 Item ) "PL.C R
MAGNETIC INSTANTANEOUS OVERCURRENT TRIP DEV

(See Dual 011 Film Magnetic Overcurrent T

Device for Common Parts).

195 Armature assembly and Stop

PlotBesscaascusnrrsasansenss 1
196 Stop Screw and Hex. Nut..... 7
1897 Support.ccciceracrccrsriannee 8
198 Lower Stud..csscccacsnverens 1
199 Brass Plate and Rod...c.ee.. 2,10
200 Serews F.H, #10-32 x 1*..... 3
201 Magnet...ceeesasassssnenssnas 4
202 ‘Screws R.H. #16-32 x 7/1

with Lockwashers.......ss.. 5
203 Brass Guides..v..: scccnsens 8
204 Armaturse, Guide R Y and

Trip Arflececsravensans sssaee 7,8,11
205 Nuts 1/4"=20....ccueviesnsse 9
206 Brasg Tube....... wennssasans 12
207 Compression Spring..-....... 13
208 Brass Cup...... R €
UNDERVOLTAGE TRIP DEVICE
209 Heget Arfla...caes teannne PR 1
210 Duffer Spring....-sce0ceees . 2
211 Flat Spring..cesscececacess . 3
212 Trip Adjusting Screw R.H.

. #10-32 x 5/8 and Nut ....... 4
213 :Trip Arm...-cccas sacenve veses B
714 -Reset Link........ carrevasas 7
215 Pin and Cotter Pilns......... 8
216 Trip Lever.i.icscsacsrnvccans g
217 Pin and Cotter Pins......... 10
218 $top Link....... R 8 |
219 SpPring...ccccecsenssannrinsun 12
290 FraMfsscsessstnssonssssnnsas 13
221 Adjusting Screw R.H. #10-32

x 1-1/2" and NutsS....... eees 14
222 Stop Screw R.H. 1/4"-20 x

5/8" with Nut....eeuees eeves 15
223 Screw R.E. Self-Tapping #4

X 1/4% ceevanencacnnasnensess 18
094 BArTiel.caseescssasscnconese 17
225 Mounting Strape.cec..ceccecess 19
228 Screws R.H. Self-Tapping #8

x 7/8" and Lockwasher....... 20
227 Screws R.H. #10-32 x 1/2

with LOCKWasher..sececssases 21
298 Coflececcnsanssnnscacns eesae 22
229 Magnet..cooeenrsscnnsrsacess 23
230 Brass GuideS.c.ecescscosucans 24
231 ArmatuUre.scssesssssssnensons 25
292 Pin and Cotter Pins......... 26
233 sSupport for Pt. T.occianvsens 27
2394 Pin and Cotter Pins......... 28
235 Adjusting Screw Hex. Hd.

#10-32 x 5/8" with Nut...... 29
236 Screw R.H. #10-32 x 1/2"

with Lockwasher....seeseeess 91
237 Groov Pin Type 1/8" dia

5/8" 1ONEesevnenvssnssnn eese 32
238 Plunger Assembly...ciecnvsce 33
239 Fr‘n.llle-..-.--.---............ 34
240 Cover..... P
AaY N4dYT Nmabkh Pat | i iasnane - 36



Item

“—+EVERSE CURRENT TRIP DEVICE

243

244
245

248
247

248

249

250
251
252
253

254
255
256

as57
258
258

260
261

62
253
264
265
266
267

268
268
270

280

281
282
283
284

Saries Coil and Connection

BarS.ssvoveccsnnccsvansnnnne

COr@.csscsvevssossssnansonnse

Scrows Hex. Hd. 3/8"-16 x
1-1/4 with Lockwashere.ssess
SUPPOrtS.iccceinreccacorsnnnne
Upper Cennection Bar Sup-

POPtecerrsnascssnnsrnonrnenansen

Screws R.H. 1/4"-20 x 1"
with Lockwashers and Nuts...
and Insulating Washers and
BushingSeceeecevsnesaannnenses
Screws Hex. Hd. 1/8-16 x
1-1/2" -with Washer,’ Lock-
washer and Nut...ccceesnasne
Lower Stud........ cavasarves
Insulation Tube...veavnsccas
Insulution Washers.....sssaa
Screws, Hex. Od. 5/16-18 x
1-1/4 with Lockwashers......

Armature Shaft...... cenavens

Rear Bronze Bearinf....sc...
Screws, Hex. Hd. 5/16-18 x
7/8" with Lockwashers.......
Front Bronze Bearing........
StUdSecceverssssennorsrnnuve
Nuts, Hex. 5/16-18 with
Lockwashers....... eaneseasran
Spacers with Nut Housings...
Thrust Washer and Insulation

Wasbers...vea.. femaen eeemsan
Grommet.coosaeenns ceenrmana .
Armature..c.ccceeseses sesnans
Coil..... ceseeasasens Peraune
Pole Shoes....c.vecncans cens

Dust Covers...crssesaenavnnce
Screws, R.H. Self-Tapping
#8 x 3/8" with Washer and

Lockwasher...v.vaavees canens
Eacutrheon Plateeeseeess PR
?Osts.... ---------- EE RN
Trip Crank..vesvessecasvss ..

Screw, Hex., Bd. #10-32 x
9/16* and Lockwasher........
Set Serew, Cup Polnt #8-36

x 1/B"...... cesrananne crsane
Galibration Spring..-...s..-
Calibration Index.cceunews -
Calibration Plate..... samaes
Screws, R.H. #10-32 x 3/8"

with Lockwasher........ rnaes

Calibration Screw Hex. Hd.

Washer and Cotter Pin.......
Compression Spring...cceeses
Stop Screw with Lockwasher

and Nut, Reverse......c-suse
Stop Screw with Lockwasher

and Nut, Normal.....eeeccaes
Pin, VWasher and Cotter Pin..
S PACBr s vrnstsrssssnsvonaass
Trip Rod Assembly.cc.svevase
Trip Lever...vssccaccsasensas

-42-

REVERSE CURRENT TRIP DEVICE (HINGED ARMATURE)

285
86
87

Laminated Section of Magnet.
So0lid Section of Magnet.....
Screw Fil. Hd. A, 1/4"-20

x 3/4".0..0-coo--o-------..u

Pt. Pig. Item
288 Inﬂulltlon NaBhOr.cseesacssnn
289 Potentlal Coll...svsescsccnncs
290 Pin lnd Cotter Pin.--......--
5 26 ' 291 Armsture Assambly.........--.
41 26 292 Frame...IOIIDI..l......'..'..I
293 Pivoted Armature....sscecsese
3 26 294 Stop Pin...cvvicevecsnsnnnonse
2 26. 295 Trigger....{............--...
296 Bearing Plate....ccsccceccens
40 26 297 Screws R.H. #10-32 x 3/8"
. with LockwaBher.....csevacass
298 Calibrﬂtion Plata.- essssmmdnw
299 Calibration Springeccceccscass
4 26 300 Calibration Enob...cevescacnee
301 Calibration Index and Screw..
302 Reset Cr‘unk-........-.-.....-
6 26 303 Screw Hex. Hd. 1/47-20 x
7 26 1/2" with Lockwasher.eeeseess
42 26 304 Insulation Link...eceneaasases
11 26 305 Liﬂk---------.--noo-.---o---c
206 Pin and Cotter Pins......ev.s
1 26 307 Torsion Spring..scsescsccnens
14 2 308 Reset Levor....eaeeve crebrncs
a8 28 308 Crank and Clamp...ccesesnenes
310 Screws Hex. Hd. 1/4-20 x
i 26 5/8" with Lockwasher.......-.
a3 26
34 26 SAUNT TRIP
31 26 311 Codl.uveruorannsanncenas ceadns
32 26 312 Guide Tube...... erasstacesnas
313 Washer........ vesmsssnna aveee
35 285 314 Trip Armatuce..... tesemmaanns
36 26 315 Button.. sevssssanes vemssuras
45 26 316 Magnet....voeve P — cessenn
44 26 317 Cotter Pin and Washer........
43 26
46 26 BELL ALARM DEVICE
318 Bracket .. ieiaceanrovrssovanns
47 26 319 Screws R.H. #10-32 x 5/16"
30 . 26 with Lockwashers..... PR .o
29 28 320 Adjusting Screw Hex. Hd.
13 26 #10-32 1 1-1/8" with Lock-
OUL.ecvroncnssnseanaes seessnaans
15 26 321 Yoke with Boss and Groov
PiNCeeensssunsosnnanas cassnn .
16 26 322 Rodacveene evsseceamviarassaas
20 26 223 Button and Lockwasher........
19 26 324 Spring...cceceecacas satesnsens
18 26 325 Trip Rod Assembly..cesescvnve
28 26 INTERLOCK FOR ENCLOSED BREAKERS
17 26 326 Bracket.cceeecscansssssnonsas
21 26 927 Screw R.H. #10-32 x 5" with
LOCKWasher.csacsssscsarcanans
12 26 328 Trip Rod.c.cvvvireaverrcnnnae
329 Compresgsion Spring..seecceved’
22 26 330 Molded Trip Hod Guide........
268 28 331 Compression Spring...c...ce..s
27 26 332 Holded Hundle...eeesancecaces
25 26 333 Screws, R.H. #4 x 3/16"
24 28 Self-Tapping with Lock-
WASNEr .t vronsancsssncsnsessane
334 Nameplate..ceencacnarnvessans
2 28a 335 Felt Washer..cccccsassassances
8 284 336 Steel WaBher...ccvvssvnccnnee
337 Molded Support-............--
285 338 Compression Spring.ccssses-ee
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DWW~

11
13
14

18

30
30

30

30
30
30
30
30

31

31
31
3l
3l

3l
3l
3l
31
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Item

339

Screws, R.E. #8-38 x 1/2"
with Washer and Leockwasher...

DISCONNECTS FOR ENCLOSED BREARERS

340

341
342
J43
RE 2

345
346
347
J48
249
350

Screws, Hex. Hd. 1/4"-20 x

4 with NUtS.ceececesnnscssane
SPrings...ceceercaescsrrcnons
Contact Fingers...sccensrenes
Stationary Stud Terminal.....
Screws Hex. Hd. 5/16-18 x
3/4 with Lockwasher..........
Swivelled cable clamp.cc.sves
Washers and ShimS8.ccecenccess
Retaining RANg..essverncacens
Breaker Lower Stud.....cevsnre
Breaker Upper Stud.scccacsres
Enclosed Case Base.....ccsace

| ol
F;c:m(n~1m¢n FREN L

3z
a2
32
32

32
32
32
32
J2
32
.32

MANUAL OPERATING HANDLE ASSEMBLY FOR SWITCH-
BOARD FRONT PLATES

351
as52
353
354
355
356

357
358
359
3160
361
362

Coupling...
Set SEreW..csansascssoces PRPR
Shaft and Plate..
Clamp Ring..cveavee
Steel Washer.....ss..
Sorews R.H. #8-36 x 1/2
with Lockwashers..
Nameplate...cerenvavse cemssae
Washer
Molded Handle...oavaceann

-----

s ssastmand PR sas

-------

P L E R R S

FPIELD DISCUARGE SWITCH

363
164

Barrier for Arc Chute...s....
Pole. Plece for Arc Chute.....

RN AN

Item

365
87

368
369

o
371
J72

373
374

ars
a7é
37
378
379

380
38l
g2

383
384
385
J86
387
388
388
390
a8l
J92
393
J94

385

Support for Arc Chute.....i..
Rivetod Plifesceaannnccssnsanse
Saerews, R.H. Self~-Tapping
#6x1'.....—..'.......!.0..'
Ba!e.‘II...I-.ll‘l.....I.....
Upper Stud and Contact snd -
NUtSBe ssscasssesvsrssonstsnons
Hagnat.........-.............
Riveted PiN.eccecsscassonccenas
Screws R.H. Self-Tapping

#8 X 3/B"eveercsacnnonntnnnan
Lowar Stud and NutsS....secee
Screws R.H. #10-32 x 5/8"
with Lockwasher and Nut......
CrBNK. e v sevensssananssasnnsss
Pin and SpRCEr...ccseeccscasss
Torsion SPringescccssccscvees
Link..-......................
Screws, Hex. Hd. 1/4"-20 x
5/8" with Lockwasher.........
Crank and Clamp....
Pin, Cotter Pins and Spacer..
Serew, R.H., #10-32 x 5/8"
with Lockwasher and Nut......
FriM@.ecesseseraacssnsssnsssns
Rivet and Washers....cecasesee
Rivet...
Spring Rod.cvccavecusaracines
Pin, Cotter Pins and Spacer..
CatCheasvsacssasnrsnecsss
Rivet StOD..cssccsss
Compregsion Spring.. cccersss
WaSHericececasnossnsrnassnrans
Pilecsecanvsaracssnsnsanassnsse
Locknuts and Lockwasher......
Contact Arm and Flexible
CornectionN..cccaasnrssncancsn
Parrier..sscesssses

------ o en
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39

35
35
35
35
35
a5

35
39
35
35
a5

35
35





