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FIG. I 

TYPE AE-1-15 AIR CIRCUIT BREAKER, LIVE FRONT. 

FIG. 2 
TYPE AE- 1-15 DEAD FRONT, MANUALLY OPERATED, 

FIG. 4 
TYPE AE-1-15 ENCLOSED MOUNTING, 

REMOVE TWO UPPER SCREWS AND TILT FORWARD 
l0 REMOVE BREAKER. 

MANUALLY OPERATED, 

FIG. 3 
TYPE AE-1 - 15 ENCLOSED MOUNTING, 

MANUALLY OPERATED, 

FIG. 5 
TYPE AE-1 ·15 ENCLOSED MOUNTING TERMINALS 

AND SOLDERLESS CONNECTORS. 
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AIR CIRCUIT BREAKER 
TYPE AE-1-15 

GENERAL INFORMATION 
This breaker was formerly designated 

Type AE-lA to whi ch these instructions gen­
erally apply. 

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

The type AE-1-15 air circuit breakers 
covered by this instruction book are gener­
ally used for the protection and control of 
apparatus and branch circuits, including 
equipment in buildings industries and power 
stations. Additional discussions on this 
breaker will be found in publication GEA-
3600. 

The type AE-1-15 air circuit breakers 
are for use on 250 volt D.C. or 600 volt 
A.C. circuits .furnished normally with one, 
two, three or four poles. Their continuous 
current ratings are up to and including 225 
amperes and maximum interrupting rating is 
15,000amperes. They can be furnished either 
live front (Fig. 1), dead front (Fig. 2) or 
enclosed (Fig. 3), either manually or elec­
trically operated, and with various accesso­
ries. All breakers are equipped with arc 
quencher interrupters. Phase barriers are 
furnished on live front breakers and box 
type barriers on all dead front and enclosed 
breakers. 

The AE-1-15 breaker is closed by a tog­
gle mechanism operated mru1ually or electric­
ally against heavy springs. It is opened by 
these springs when a latch is released man­
ually or by tripping devices. The breaker 
is trip free which assures that it cannot be 
held in the closed position as long as any 
tripping device is being operated. 

The standard connection arrangement for 
direct current circuits is to have voltage 
coils connected solidly to the negative bus 
or line where possible. The current enters 
the breaker by 'upper stud (Pt. 6, Fig.7), 
passes through stationary contact (Pt. 1), 
movable contact and flexible cable (Pt. 24), 
through series coil {Pt. 16) and out the 
lower stud (Pt. 12). The movable contact is 
attached to a main shaft (Pt. 20) which is 
actuated by a manually or electrically op­
erated mechanism. On the opening of the con­
tacts the arc is magneticallf blo1fll upward 
into an arc quencher (Pt. 28) and is prompt­
ly extinguished. 

SHIPPING - UNPACKING - STORAGE 
TRANSPORTATION DAMAGE 

Immediately upon receipt of the circuit 
breaker an examination should be made for 
any damage or loss sustained during shipment. 

If injury or rough handling is evident, a 
damage claim should be filed at once with the 
transportation company and the nearest Gen­
eral Electric Sales Office should be prompt­
ly notH'ied. 

UNPACKING 

The circuit breaker should be unpacked 
as soon as possible after being received as 
difficulty may be experienced in making claim 
for damage, not evident upon receipt, if de­
layed. Care should be used in unpacking in 
order to avoid damaging any of the breaker 
parts. Be sure that no loose parts are mis­
placed or left in the packing material. Blow 
out any dust or particles of packing material 
that may have accumulated bn the circuit 
breakers parts. Report any shortage of ma­
terial at once. 

STORAGE 

If the circuit breaker is not to be 
mounted in its permanent location at once, 
it should be stored in a clean, dry place 
and preferably placed in an upright posi­
tion. It should be supported to prevent 
bending of the studs or damage to the break­
er parts. It is best not to cover the break­
er with any packing or other material that 
is apt to absorb moisture which may cause 
corrosion of breaker parts. A covering of 
paper will prevent dust from settling on the 
breaker parts and should be used if the 
breaker is to be stored for a considerable 
length of time. 

INSTALLATION 
LOCATION 

An air circuit breaker should be in­
stalled in a clean, dry place where it Ls 
readily accessible for operation, inspec­
tion and proper maintenance. When mounted 
on a live-front switchboard it should pre­
ferably be located at the top of the panel 
and ample head room should be provided above 
and in front of the breaker. Breakers mount­
ed in special enclosures for installation in 
dusty, dirty, or other special locations can 
be furnished on request to the factory. 

BREAK.ER CONNECTIONS 

Most air circuit breakers are shipped 
on permanent bases or panel sections (with 
or without enclosures), and the installation 
consists simply of bolting them to the sup­
porting framework or structure, connecting 
the current-carrying cables or bus bars to 
the breakers studs, and completing any sec­
ondary control wiring that may be required. 
The connections to the breaker studs should 
be firmly clamped or bolted in place to pre­
vent excessive beating. The conneoting 
cables or bus bars should have a current-

t 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com
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PLATE BY REMOIIING • J • 
SCREWS. 

REMOVE MAGNET, FRAME, 
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LOWER STUD BAR AS /I 
UNIT 

REWEIIOfOll'OaTI'.....,._ , 
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carrying capacity sufficient to limit their 
temperature rise to that specified for the 
breaker. If these connecting cables or bus 
bars are not of sufficient size, heat will 
be conducted from them to the breaker and 
the breaker cannot be expected to carry nor­
mal rated current without exceeding the spec­
ified temperature rise. Connecting cables 
or bus bars should be supported so that the 
breaker studs will not be subjected to un­
necessary strains. 

DEAD FRONT BREAKERS 
Breakers equipped with dead front bar­

riers as illustrated in Fig. 2, can be in­
stalled on framework or elsewhere without 
removing the barriers. 

ENCLOSED BREAKER 

The enclosed breaker (Fig. 3) is easily 
installed by first removing the cover and 
the two top mounting bolts in the breaker 
base (Fig. 4). Tilt the breaker unit for­
ward to disengage disconnects and for remov­
al. Next, mount the box in the desired lo­
cation and secure the cables in the solder­
less connectors of the box (Fig. 5). Final­
ly, return the removable breaker unit to the 
box, and replace the two upper mounting bolts 
and the co¥er to complete the installation. 

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

TEMPORARY BREAKER MOUNTING 

It is always preferable to have an air 
circuit breaker shipped on a permanent base 
or panel section. Remounting of the breaker 
by persons not entirely familiar with its 
detailed construction may result in misalign­
ment or improper adjustment with resultant 
unsatisfactory operation. Temporary bases 
will not be supplied when reverse current 
trip devices are involved. For those cases 
where it ts found necessary to transfer a 
breaker from a temporary base to a permanent 
base or panel, fi~st make sure that the per­
manent base or panel is properly drilled in 
accordance with an approved drilling plan 
furnished by the General Electric Company 
for the particular breaker. In transferring 
the breaker, it should not be dismantled any 
more than necessary to effect the transfer. 
Sub-assemblies, such as the overcurrent de­
vices, the operating mechanism, etc. should 
be transferred as units. This will help 
maintain adjustments and will minimize the 
possibility of incorrect assembly. A recom­
mended sequence of procedure for transferring 
an AE-1-15 air circuit breaker given on Fig. 
6. It is suggested that this procedure be 
followed in the order in which the opera­
tions are alphabetically arranged. After 
the transfer has been completed, the align­
ment of the contacts and the operation of 
all parts should be checked as described 
under "Operation", page 4, and under "Con­
tacts", page 4. 

• 
-4-

OPERATION AND MAINTENANCE 
After a breaker has been installed, 

slowly operate it manually several ti.dies and 
observe whether the contacts line up pro­
perly and make sure that all parts move free­
ly and in the proper manner without binding. 

Manually operated AE-1-15 air circuit 
breakers covered by these instructions are 
closed by first turning the operating handle 
in a counter-clockwise direction from the 
position of "handle down" to position of 
"handle up" to reset the mechanism latch, 
and then turning it in a clockwise direction 
to position of "handle down" to close the 
breaker. DO NOT ATTEMPT TO OPEN THE CIRCUIT 
BR.BA.KER BY COUNTER-CLOCKVISE ROTATION OF THE 
OPERATING HANDLE. The circuit breaker is 
opened by pushing on the manual trip button 
to release the breaker latch. 

Blectrically-operated AE-1-15 air cir­
cuit br~akers covered by these instructions 
■ay be closed manually by means of an emer­
gency closing handle. To close the breaker, 
insert this handle in the hole provided for 
this purpose on the front of the operating 
■echanism. Push the handle down as far as 
it will go so that the breaker will be latched 
closed. The breaker is likewise opened by 
the trip button, and not by the eaergency elos;­
ing handle. When the breaker opens, it is 
automatically reset by the .falling of the 
solenoid armature. APTBR CHECKING THE OP­
mATION MANUALLY BE SURE TO RF){OVE 'l'BE EMER­
GENCY BAMDLB. 

After checking the operation manually 
as above, an electrically-operated breaker 
should be operated electrically at rated 
voltage a few times to make sure that all 
control circuits are properly connected, and 
that the closing solenoid closing relay, 
and electrical attachments are functioning 
properly. Bear in mind that the solenoid is 
rated for intermittent service. Reasonable 
care should be exercised when testing to 
avoid overheating of the solenoid by re­
peated operations. 

INSPECTION 
Periodic inspection or the breaker is 

recommended. The frequency of inspection 
will depend a great deal on local conditions 
but in general, an inspection should be made 
at least once a year. An inspection should 
always be made after it is known that the 
breaker has opened a severe short circuit. 
If breakers remain opened or closed for long 
periods 11.t a time, it is recommended that 
arrangements be made to open and close them 
periodically several times in succession to 
keep the contacts and moving parts in good 
working condition. 

CONTACTS 
When inspecting the breaker, examine 

the contacts to see if there has been any 
severe pitting or burning of the contact 
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FIG 7 
SIDE VIEW OF POLE UNIT 
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14 . SCREW R.H.f -20 WITH WMHERS 
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surfaces. Rough or high spots should be re­
moved with a very fine, CLEAN file or fine 
clean sandpaper. (Do not use emery cloth or 
crocus cloth). Care should be taken to main­
tain a line contact as much as possible. To 
check the amount of contact obtained, take 
contact impressions by holding between the 
contacts a piece of thin carbon paper with 
tissue· paper on the carbon side and closing 
the breaker. Open the breaker and examine 
the impressions made on the paper. Good 
contact is indicated if a well-defined im­
pression shows for 75% or more of the length 
of the contact. Good contact is also indi­
cated if a .001 inch feeler gauge cannot be 
inserted between the contacts for more than 
25% of the length of the contact. See also 
contact pressure and adjustments under "Con­
tacts" Page 4 • 

-6-

CONTACTS 

LUBRICATION 

In general, the breaker operating mech­
anism requires very little lubrication •hich 
should be applied sparingly. Any excess 
amount of oil on the breaker parts is apt to 
collect dust and dirt and is to be avoided. 
A general recommendation for lubrication of 
air circuit breaker mechanisms is to occa­
sionally use a few drops of a good grade of 
light machine oil at bearing points, and to 
wipe off any excess with a clean rag. 

OIL-FILM TIME DELAY 

If the breaker is equipped with any type 
of oil-film time delay trip devices, make 
sure that when the breaker is installed, the 
oil pots of these devices are thoroughly 
cleaned and filled with oil to the proper 
level as marked on the pots. It is important 
that these oil pots be kept clean and pro­
perly filled with fresh oil to the proper 
level at regular inspection periods at least 
every six months, and more rrequently if 
service is severe. A small can of oil for 
use in these pots is furnished with the 
breaker. Additional oil per General Elec­
tric Company specifications P50-HB1-A can be 
obtained from the factory. When cleaning 
these oil pots, use kerosene or naptha only, 
and wipe dry with a clean cloth. Other 
cleaning fluids may act as a solvent of the 
material of which the pot is made. 

DESCRIPTION OF COMPONENTS AND 
ATTACHMENTS 

Although, under this heading, the ad­
justable features of the air circuit breaker . 
and its attachments are given, it should be 
understood that the breaker has already been 
adjusted, inspected and tested at the ractor1 
in accordance with the information given 
herein. However, it is possible that un­
usually rough handling, transportation, and 
operating conditions may have resulted in 
some loosening or disturbance of the equip­
ment to warrant re-checking and, in some 
cases, readjustment may be necessary • 

• 

The current through the breaker con­
tacts (Fig. 7) is carried by copper conduc­
tors with inserts of high conductivity and 
are resistant alloy welded to their faces. 
To obtain a line contact, both the station­
ary and movable contacts (Pt.land Pt. 24) 
are slightly rounded and the method for 
checking the contact engagement is described 
in contacts under "Operation and Maintenance". 
Page 4 . The contact pressure is maintained 
by the compression springs behind the con­
tact arm and adjustment is provided to main­
tain the proper contact pressure. 

The movable contact support assembly 
(Pt. 21) is secured to the main shaf't (pt. 20) 
while the formed flexible braid (Pt. 24), 
to which the contact is brazed, is held in 
Pt. 21 by adjusting spring (Pt. 22) to pro­
vide the proper contact pressure of between 
15 to 18 pounds. This contact pressure can 
be measured as follows: First close the 
breaker contacts on a .001" feeler and loop 
a suitable wire around the movable contact. 
Then pull with a spring balance scale until 
the pressure is just relieved from the feel­
er. The spring balance scale in this posi­
tion will read the pressure in pounds on the 
contact. 1/16" minimum clearance should be 
~rovided between the movable contact support 
{Pt. 21) and the formed flexible braid (Pt. 24) 
as designated on Fig. n I when the breaker is 
closed. 

On multi-pole breakers, all contacts 
should line up so that they close or open 
simultaneously within 1/32". With the break­
er open, the contacts should have a gap of 
3/4" to 7/8" on multipole and l" to 1-1/8" 
on single pole breakers. The breakers are 
adjusted in the factory to suit these con­
ditions and further adjustment should bot be 
necessary. 

ARC QUENCHERS 

Aro quenchers are used on live rront, 
dead front and enclosed AE-1-15 air circuit 
breakers. When used on dead front on en­
closed, they are covered with a box-t1pe 
barrier of insulating compound. 

The arc quencher as shown in Fig. 7, 
consists of a large number of solid copper 
pins supported between two molded compound 
aides placed vertieall1 at each side of the 
breaker•contacts. Molded compound baffles 
(Pt. 29) are used between the side above the 
pins. The rear arc runner of the stationary 
contact {pt. 1) extends into the arc quencher 
behind the pin ■ and the front arc runner is 
attached to an insulation block in front of 
the J.>ins and is bolted to the shunt connec­
tor {Pt. 25) after the are quencher is in 
place. When the contacts open, the arc is 
magnetically blown upward into the quencher 
and among the many copper pins which prompt­
ly ex~inguish the arc. To save burning at 

http://www.SteamPoweredRadio.Com
wigfi
Stolen 2 Line Transparent



www.SteamPoweredRadio.Com

I ECCENTRIC MA,..,,AL SHAFT 

2 . LINK 
3 . L INK 
4 . PAIR OF CLOSING LINKS 

5 PIN MOUNTED IN FRAME 

f. TOGGLE LINK$ 
7 . SPRING (SEE FIG. 9) 

8 . OPERATING CRANK (SEE FIG. 9) 

9 INSUL ATING MAIN SHAFT 
10 PROP 

11. PIN MOUNTED IN FRAME • 

12 . SPRING 
13 , TRIP LATCH 
14 . ADJUSTABLE SCREW ANO NUT 
15 . SPRING 
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17 . TRtl• SHA,T • 
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19 . TRIP ARM 
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2 1 • RIVETED OVER l"INS 

22 . MANUAL HANDLE 

FIG• a 

OPERATING MECHANISM OF TYPE AE-1-15 
A.C.B. MANUALLY OPERATED IN TRIPPED POSITION 

• 
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• 

• ,n 

• 

http://www.SteamPoweredRadio.Com
wigfi
Stolen 2 Line Transparent



www.SteamPoweredRadio.Com

•• 

. , 

• 

FIG. 9A 

TRIPPED POSITION 

-----........ 
---------

FIG . 9B 

RESET POSITION 

Tl 
I 

FIG. 9C 
CLOSED POSITION 

u 

OPERATING POSITIONS OF OPERATING MECHANISM 

- 8 -

the contacts, the arc is quickly trans.ferred 
to the arc runners when the moving contact 
passes under the .front arc runner. In trav­
elling up the arc runners, the arc is length­
ened, which together with the cooling e.f.fect 
o.f the pins and baffles, quickly brea~s the 
arc. 

MANUALLY OPERATED MECHANISM 

The manually operated breaker mechanism 
(Fig. 8) shown in the tripped position, is 
operated by a pistol grip handle lPt. 22) 
located at the front of the mechanism. The 
normal position o.f this handle is "down" and 
in order to close a manually operated break­
er, it must be turned counter-clockwise ap­
proximately 1800 to the "reset" position 
which resets the trip arm (Pt. 19), and then 
must be turned clockwise to the "down" posi­
tion to close the breaker. The mechanism is 
tripped manually by the trip button (Pt. 16), 
or by tripping devices, which revolve the 
trip shaft (Pt. 17), to release the trip arm 
(Pt. 19). When tripped manually or eleo -
trically, the handle remains in the "down" 
position. Therefore, to reclose the breaker, 
the handle must f'irst be turned counter­
clockwise to the "reset" position and then 
clockwise to the "down" position, as de­
scribed above. 

The toggle mechanism consists of four 
links (Pt. 6A, 6B, 6C, 6D) and the trip arm 
(Pt. 19) riveted or pinned together as shown 
in Fig. 8. The upper end o.f link (Pt. 6A) 
is pivoted to the frame, as is the lower end 
o.f the prop (Pt. 10) and the central point 
or trip arm (Pt. 19), The lower end of link 
(Pt. 6B) is pivoted on a pin passing through 
a slot in the mechanism frame to the operat­
ing crank (Pt. 8) which is an arm connected 
at right angles to the main shaft (Pt. 9). 
Xhe opening spring (Pt. 7), holds the op­
erating crank up and maintains the contacts 
in the open position after the breaker is 
tripped. 

In a cycle of manual operation the me­
chanism parts take three positions as fol­
lows: 

Tripped Position - In the tripped posi­
tion (Fig. 9A) the trip arm (Pt. 19) of the 
toggle mechanism is free of the trip latch 
(Pt. 13). Other links assume the positions 
sf)own. The handle is "down" . . 

Reset Position - When the manual handle 
(Pt. 22) ls turned counter-clockwise to the 
"reset" position with the handle up (Fig, 9B) 
the eccentric on the handle sha.ft (Pt. 1) 
lowers the pair of closing links tPt. 4), 
collapsing the toggle links(Pts. 6C and 6D), 
causing the trip arm (Pt. 19) to revolve 
about its fixed pivot (Pt. 20) and engage 
the trip latch (Pt. 13), because toggle links 
(Pts. 6A and 6B) are held in collapsed' posi­
tion by spring (Pt. 7). 
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I . MAGNET 
2 • 0UlSING COIL 
3 . ARMATUftE 
4 . 1'11.IR Of CLOSING LINl<S 
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6 . TOGGLE LINKS A,8,C,D 
7 . SPRING ( SEE FIG. 9) 
8 . OPERATING CRANK (SEE FIG.9) 

9 . INSULATING MAIN SHAFT 
10. PROP 
11 . PIN MOUNTED IN Fl'tAME 

12 • llPftlMe 
13 . Tft!Pl.ATOH 
14 • AOJUSTNG SCREW AHO NUT 
15 . SPRING 
16 • TRIP BUTTON 
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19. TRIP ARM 

20. PIN MOUNTED IN FRAME 
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FIG.10 
OPERATING MECHANISM OF TYPE AE-IA 

A.O. B. SOLENOID OPERATED IN CLOSED POSITION 
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•• Clo s ed PQsition - When the manual handle 
(Pt. 22) Is turned clockwise to the "closed" 
or "down" position (Fig. 9C) the closing 
links (Pt. 4) are raised to the vertical po­
sition extending toggle links (Pts. 6C and 
6D), causing the toggle links (Pts. 6A and 
6B), to be extended, forcing the opera tin~ 
crank (Pt. 8) downward against spring (Pt. 7) 
to close the breaker, because trip arm (Pt. 
19) is held fixed by trip latch (Pt. 13). 
At the same time, the spring (Pt. 12) draws the 
prop(Pt.10) under the closing links (Pt. 4) 
to prevent opening the breaker by counter­
clockwise rotation of the closing handle. 

The AE-1-15 breaker is trip free be­
cause the toggle links (Pt. 6A and Pt. 6B) 
cannot be extended to close the contacts by 
the main shaft (Pt. 9) as long as the trip 
shaft (Pt. 17) is held in the tripped posi­
tion by any device. This prevents the trip 
arm (Pt. 19) from being held in position as 
shown in Fig. 9B and even if an attempt is 
made to close the breaker the trip arm sim­
ply returns to the position shown inFig. 9A. 

The latch adjusting screw (Pt. 14) should 
be adjusted on the trip latch (Pt. 13) to 
provide 1/32" minilllWII latch engagement with 
the trip arm (Pt. 19). The trip latch spring 
(Pt. 12) provides the proper tension between 
the prop (Pt. 10) and the trip latch (Pt. 13) 
to insure positive latching and prop seating 
to prevent the collapse of the toggle links 
(Pt. 6C and Pt. 6D) • The trip arm stop screw 
should be adjusted to provide 1/16" clearanc~ 
between it and the trip arm (Pt. 19) when 
the breaker is in the closed position. 

- 10 -

SOLBKOID OPERATED MECHANISM 

Electric closing of the AE-1-15 breaker 
is accomplished by a solenoid and a closing 
relay as shown in Fig. 10 and Fig.11. These 
parts take the place of the manual handle, 
the eccentric manual shaft (Pt. l) and links 
(Pt. 2 and 3, Fig. 8) or the manually oper­
ated mechanism. The balance or the operat­
ing mechanism is the same for both the man­
ually and solenoid operation, as shown in 
Fig. 10 with the operating mechanism in the 
closed position, except in reference to re­
setting. In solenoid operation, the reset­
ting of the trip ara is automatic in that 
the weight of the falling armature, to which 
the closing links (Pt. 4) are directly at­
tached, causes the collapse of toggle links 
(Pt. 6C and Pt. 6D) which duplicates the re­
setting of the manually operated mechanism. 

The solenoid closing coil is designed 
for momentary operation and reasonable care 
must be exercised to avoid overheating. For 
this reason,a cut-off switch is rec01111110nded. 

An emergency closing handle (Pt. 22) is 
provided, which may be inserted through a 
hole in the front of the ■echaniam frame and 
placed under the solenoid armature. The 
electrically operated breaker may be closed 
manually by pressing down on the emergency 
handle which raises the armature to allow 
the prop (Pt. 10) to slip under the closing 
links (Pt. 4) to hold the breaker closed. 

Latch adjustments should be the same as 
given for manually operated mechanisms. 

FIG. II 
CLOSING RELAY 
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CIA>SING RBLAY 

An electrioall7 operated breaker is 
equipped with closing relay, Pig. 11, which 
operates to control the solenoid closing coil 
circuit so that the closing switch contacts 
will not be called upon to break the closing 
current. this relay is mounted directly on 
the front or the closing coil magnet by angle 
straps (Pt. 15), screwed to the magnet. No 
adjustments are required except to keep con­
tacts clean. 

air circuit breaker and for a manuallf oper- • 
ated breaker when auxiliary functions are re­
quired. It is generall7 placed on the mount- ' 
ing panel below the operating mechanism and 
connected to it by crank (Pt. 9) and a link 

The coil (Pt. 2) 18 mounted in the mag­
net (Pt. 1), which is screwed to a separate 
mounting base (Pt. 11). The coil is held by 
two brass guides (Pt. 3) between which the 
armature (Pt. 4) is tree to move. 1be lower 
ends or the guides are clamped over the mag­
net and against the coil to keep it firmly in 
place,and the upper ends are fastened to the 
magnet by self-tapping screws(Pt. 19). lihen 
the coil is energized by the closing or " 
manually operated push button, or a remote 
switch or rela7 contacts, the armature is 
drawn up into the coil. It carries with it 
the movable contact strap (Pt. 7) which bridges 
the stationar7 contact blocks (Pt. 5) to en­
ergize the breaker closing coil and close the 
breaker. As soon as the coil is de-energized, 
the armature falls by its own weight and op­
ens the breaker closing circuit at the mov­
able contact strip. 

TYPE SB-1 AUllLIARY SWITCH 

An auxiliary switch (Fig. 12) is neces­
Hry for an electrioall7 operated T7Pe AE-1-15 

I • 

(Pt. 12) attached to an iitdex arm (Pt. 14), 
which is an extension or operatingcrank: (Pt. 
8, Fig. 8). The number of .stages and cir-
cuits is determined by auxiliary functions 
desired and the characteristics of the cir-
cuits to be controlled, such as remote trip-
ping circuit, indicating lamps, bell alarm, 
interlocking or breakers, etc. 

The SB-1 auxiliary switch is a cu-oper­
ated, multi-pole rotary switch provided with 
"a" and "b" contacts, an "a" contact bein& 
one that is open when the breaker is open, 
and a "b" contact being one that is closed 
when the breaker is open. 1be angular place­
ment of the cams (Pt. 7) in steps of 150 on 
the shaft (Pt. 10) is important in order to 
make sure that certain contacts are definite­
ly opened or closed berore contacts operated 
by another cam are opened or closed. An "a1" 
contact closes definitely before an "a" con­
tact closes. 

For detail instructions concerningthe 
SB-1 auxiliary switch see Instruction Book 
GEI-18080. Each stage of the switch for 
AE-1-15 breakers has one cam (Pt. 7) and two 
sets of electrically separate switch contacts 
These may be wired in series for one circuit, 
or used for two separate circuits, depending 
upon the interrupting require■ents of the 
circuits in accordance with the table in the 
above instniotion book. 

ITME t 
b OOIITACT 

ITAi( I 
a., CONTACT 

-TIC CAIII ---NT 
FIG. 12 •~.:~" 
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If changes are to be made in the control 
operatl.on an approved drawing of the auxiliary 
swi teh CIUI arrangement in vol veil should be op­
tained or a careful sketch should be made of 
the switch in hand and the above Instruction 
Book GEI-18080 should be carefully followed. 

By changing the position of the ea.a (Pt. 
7) on the shaft (Pt. 10) any stage can be 
changed from circuit opening to circuit clos­
ing contacts. 

FIG.13 
MANUAL CLOSING SWITCH 

t , WUHU 

l , OONTAQT .. A0Kl:TI - 7. CONTACT IPRIH 
ITATtONARY OONTAOTS • • • ,uuTIOII 

a. TUMINALI AII0 1, NOYIULI OOIIT&OT 
.. ON IOHWI ITRi, 

4 . 0POATIH ROD IO, IUIOI 
1.-RU_P_ 

I 

MANUAL CLOSING SWITCH 

The manual closing switch (Fig. 13) for 
electrically operated breakers requires no 
adjustment other than to insure clean con­
tacts. This switch is mounted on the left 
side or front of the mechanism and energizes 
the coil of the closing relay when the switch 
contacts are closed. 

The switch consists of a molded frame 
(Pt. 1) which supports an operating rod (Pt. 4) 
on which rides a movable contact strip (Pt.9) 
and also contact brackets (Pt. 2) which car­
ry the stationary contacts and terminals 
with binding screws (Pt. 3). A compression 
spring (Pt. 5) normally holds the rod and 
movable contact strip in the open position. 
Contact spring (Pt. 7) holds the contact 
strip against the stationary contacts when 
in the closed position. 

CUT-OFF SYITCB 

The cut-off switch, Fig. 14, is located 
on the left side of breaker jechanism hous­
ing (Pt. 2) and is actuated by pin (Pt. 4) 
of solenoid operated breakers to close its 
contacts while the breaker is in the closed 

FIG.14 
CUT-OFf SWITCH 

WITH BREAKER IN OPEN POSITION 

l MOUNTING BASE 11. CONTACT SPRING 

8 

I . OPERATING MECHANISM 
HOUSING 

12. MOUNTING SCREWS •s · 40 X ½ -----

3. SPRING 
4. PIN OF 811EAl<ER 

CLOSING LINK 

&. SUPPORT PLATE 
6. INSULATION 
? MOLDED l"RANE 
I. 81NDINI SCREW, 
t. STATIOHARY CONTACTS 
10. MOVEABLE CONTACT STAP 

13. COMPRESSION SPRING 
14. OP!:IIATING 1tOD 

l!i STOP 
16. ADJUSTING SCREW 
17. OPEIIATNG LEVEii 
18. LOCI< NUT 
19. PIN 
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poeition. The purpose of this switch is to 
provide a circuit to de-energize the solenoid 
closing coil ae described below and prevent 
daaai• if the control switch is held in the 
cloeed position too long. The contacts of 
this switch ebould not close too soon in the 
eloeing stroke of the breaker which would 
de-energize the coil too soon to close the 
breaker. A cut-off relay with open and closed 
contacts, not provided with the breaker, must 
be ueed with this switch. See wiring dia-
sraae, Pig. 30 and 31. 

• The switch is aounted ona support plate 
(Pt. 5) with a sheet of insulating material 
(Pt. 6) between the switch and the plate and 
consists .of a molded frame{pt. 7) which sup­
ports an . operating rod (Pt. 14) on which 
rides a movable contact strip (Pt. 10). The 
molded frame also supports brackets which 
carry stationary contacts (Pt. 9) and bind­
ing screws (Pt. 8). A compression spring 
(Pt. 13) normally holds the rod and moving 
contact strie in the open position. A con­
tact spring {Pt. 11) holds the contact strip 
against the etationary contacts when in the 

-13-

closed position. The operating lever (Pt.17) 
is pivoted at a middle eoint to the same 
support (Pt. 5) by pin (Pt. 19) and carries 
a flat spring (Pt. 3) which bears against , 
the top of' pin (Pt. 4) of' the breaker op­
erating mechanism. When the breaker closes, 
the raising of this pin lowers the adjusting 
screw (Pt. 16), attached to the operating 
lever, and forces the cut-of'f switch into 
the closed position. This closes a circuit ' 
which energizes a cut-of'f' relay which, in 
turn, de-energizes the .closing relay, thus 
cutting off' current f'rom the solenoid coil 
to prevent damage. 

DUAL OIL-FILM MAGNETIC OVERCURRENT TRIP DE-
VICE. r 

This device (Fig, 15) automatically 
trips the breaker under two distinct con­
ditions of overload; first, with inverse 
time delay f'or overcurren ts in excess of 
calibration setting and less than ten times 
rated current, and second, with instantan­
eous tripping f'or over-loads exceeding ten 
times rated current. 

• 

• • 

• 
FIG. 15 

OUAL. OIL FILM MAGNETIC OVERC~RENT TRIP CF/ICE 

L ARMATURE ASSEM8L't 
2. SCREW R.H.1•20 , NUT ANO WASHERS 
3. SCREW HD. HO. t · 20, MIIJ WASHERS 
4. MAGNET , 
5 LOWER STUD ( WEI.OED TO COIL) 
& 9CREW R,HJ-20 Xi, NUT ANO WASHER 
7. I.DWER STUD BRACKET 
a SCREW R,H, l • 20 ANO WASHERS 
9. SERIES CWERCURIIENT COIL WITH UPPER TERMINAL. 

10. INSULATING TUBE 
IL INSULATING WASHtRs 
12. l'llAIIE 
13. PIN a COTTERS 
'" PIVOT!D COVER & 8lffORT 
15. OIL POT 

HI. LOWER OtSC 
17. UPPER DISC 
18. SHANK 
19. SPAING 
20. INSTANTANEOU$ TRIP SPRING 
ZL CALIBRATION SPRING 
22. CALIBRATION AOJUSTING KNOB 
D. CALIBRATION IND[)( 8 SCIIEW 

~ AOJUSTING STOP 
2S. SCREWS HEX. HO. 10-xx l ..rf ANO WASHEJIS 
U SCREWS R.H. lt-36X1 ANil WASHEii 
f7. CAL18RAT10N PLATE 
21. TIIIP FIN8[11 • 

http://www.SteamPoweredRadio.Com
wigfi
Stolen 2 Line Transparent



www.SteamPoweredRadio.Com

•• 

•• 

• 

To accomplish inverse time tripping the 
current in the series coil (Pt. 9) sets up a 
magnetic circuit which tends pick up arnaature 
(Pt. 1) pivoted on pin (Ft. 13), and operate 
the trip finger (Pt. 28) on breaker trip 
abaft. The armature (Pt. 1) is restrained 
bf a calibrating spring (Pt. 21) held under 
tension between the armature assembly and 
the calibration index (Pt. 23) and also by a 
thin oil film between upper disc lPt. 17) 
which is pivoted to the armature assembly, 
and the lower disc (Pt. 16) attached to the 
bottom of oil pot (Pt. 15) which holds the 
oil in which both discs are immersed. For 
currents below the calibration setting, the 
calibrating spring prevents the armature 
from picking up and no force is exerted to 
separate the discs in the oil pot. For cur­
rents in excess of the calibration setting 
t.b.e magnetic pull on the armature exceeds 
the restrainin~ force or the calibration 
spring (Pt. 21) and the excess force tends 
to pull the two flat disc surfaces (Pt. 16 
and Pt. 17) apart by rupturing the oil film 
between them. Once this oil film is ru1>­
tured, the armature picks up and trips the 
breaker. The time required to rupture the 
oil film varies inversely with the force 
applied and hence, inversely with the cur­
rent through the breaker. Thus, if the over­
current falls below the calibration setting 
before the oil film is ruptured the breaker 
will not open. 

For instantaneous tripping by current 
in excess of ten times normal breaker rat­
ing the armature is further restrained bf a 
pair of heavier instantaneous trip springs 
(Pt. 20) one on each side or the dertce, at­
tached at one end to the fixed frame (Pt.12) 
and at the other end to a cover and support 
(Pt. 14), pivoted on the same pin (Pt . 13), 
which supports the oil pot. Thus, if over­
current demands immediate tripping,the heav­
ier pull on the upper disc lU'ts the com­
plete oil pot assembly, as these springs 
yield, without waiting for the rupture of 

, the oil film, allowing the armature to pick 
up and trip the breaker immediately. 

Calibration settings for 100, 125, 150, 
175, and 200 per-cent of breaker normal cur­
rent rating are marked in amperes on the 
calibration plate (Pt. 27). For general 
feeder applications, the calibration setting 
used sho~ld be not less than 125 per-cent of 
the actual load being carried by the break­
er. 

An adjustment is provided for varfing 
the amount of time delay obtained. This is 
accomplished bf turning the oil pot (pt, 15) 
to different time delaf settings, which in­
creaaea or decreases the area of disc sur­
faces separated by oil film. The smaller 
the area, the shorter will be the time delay 
obtained. 

The armature air gap is adjusted bf an 
adjustable stop (Pt. 24) which is pivoted to 
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the frame (Pt. 12) by screw (Pt. 25) at one 
end and set by a sillilar screw through a 
slot at tho other end. This registers with 
the pivoted cover and aupport (Pt. 14) upon 
which the oil pot is mounted. By raising 
or lowering the · oil pot, the armature air 
gap is changed because the shank (Pt. 18) is 
pivoted to both the armature assembly and to 
the upper disc (Pt. 17). The air'gap should 
not be changed unless means are availab le 
for recalibrating the co■plete device. 

To check the adjustment of this device 
for po itive tripping, pick the armature up 
manually; the breaker should trip when ap­
proximately l/32w air gap remains between 
the armature and magnet. To obtain thi s ad­
justment, bend the trip finger attached to 
the trip shaft so that the armature engage s 
this finger sooner or later as required. 

It is important that the facing surfaces 
of the discs be clean and smoothe , otherwise 
the calibration will be affected. If t hese 

• surfaces are damaged or aff~cted in any way, 
they should be relapped or made smoothe by 
rubbing over crocus cloth backed up by a 
smoothe flat surface. 

If a new series coil is required or any 
considerable repair is necessary, it is rec­
ommended that a complete factory calibrated 
oil-film dual-magnetic overcurrent trip de­
vice be supplied • 

A typical time-current tripping curve 
for this device is shown by Fig. 16. This 
curve is approximate and considerable varia­
tion in time delay may be expected dependin 
on the cleanliness of the oil .fo r int!; tho 
film, the time allowed for reset ting, the 
ambient temperature, etc. 

··----
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FIG. 17 
DUAL Tl-£RMAL MAGtETIC OVERCURRENT TRIP DEVICE 
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DUAL TBKRMA.L KAGNETJC OVBRCURRENT TRIP DE­
VICE 

This device (Fig. 17) also automatic­
ally trips the breaker under two distinct 
conditions of overcurrent; first, with in­
verJe time delay when the current exceeds 
the value of calibrations setting and is less 
than 12 to 15 times rated current, the in­
verse time element being obtained by the 
time required to heat and flex a bimetallic 
strip, and second, instantaneously when the 
current exceeds 12 to 15 ti.mes the normal 
breaker rating. It operates on alternating 
cuITent only, and is principally used tor 
motor protection. The unit is enclosed in 
a molded frame. 

Current in the series coil (Pt. 5) sets 
up a magnetic circuit which tends to pick up 
the armatur·e (Pt. 19) and operate the trip 
finger· (Pt. 30) on the trip shaft (Pt. 31). 
The armature is attached to the lower member 
of the magnet (Pt. 6) by a spring hinie (Pt. 
14) and is restrained by a yoke (Pt. 20) which 
is pivoted to the center of the arma ture by 
~in (Pt. 25) between two flat buffer springs 
(Pt. 22). The yoke is restrained at the bot­
tom by the latch plate (Pt. 15) and also at 
the top by two heavy compression short cir­
cuit springs (Pt. 1). Current in the series 
coil induces current in the short circuited 
ring (Pt. 7), mounted around the lower mag­
net member, generating heat which is con­
ducted to the bimetallic strip (Pt. 13) which 
is riveted at one end to the thermal trip 
arm (Pt. 9) and held at the other end be­
tween the calibrating cam (Pt. 18) and the 
spring (Pt. 16). The thermal trip arm (Pt. 
9) is pivoted to the frame on pin (Pt. 8). 
When sufficient heat has been developed to 
cause the bimetallic strip (Pt. 13) to bend, 
with the convex surface downward,the thermal 
trip arm will tend to revolve about the pin 
(Pt. 8) and bear against an adjusting screw 
(Pt. 12) set in the latch support (Pt. 10). 
also pivoted on the pin (Pt, 8), to cause 
the latch plate (Pt. 15) to disengage the 
yoke (Pt. 20) at the lower end and allow the 
armature to be picked up and trip the break­
er. A torsion spring (Pt. 11) is mounted on 
pin (Pt. 8) to hold the thermal trip arm (Pt. 9) 
and the latch support (Pt. 10) together a­
gainst the adjusting screw (Pt. 12). Thus, 
if the overcurrent falls below the calibra­
tion setting before the bimetallic strip is 
sufficiently bent, the breaker will not be 
tripped. 

Should the overcurrent exceed 12 to 15 
times the breaker rating,t.he yoke will cause 
the short circuit spring (Pt. 1), supported 
between pin (Pt. 28) in the yoke and the 
frame, to be compressed. This allows the 
armature to be picked up and trip the break­
er i111Dediately without waiting for the re­
lease of latch plate (Pt. 15) by the heating 
of the bimetallic strip (Pt. 13) as described 
above. 
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The lock nut on spring guide (Pt. 2J 
controls the compression of the short cir­
cuit springs which are adjusted in the fac­
tory to provide instantaneous tripping when 
the current exceeds approximately 12 to 15 
times normal breaker rating. The adjustable 
•top screw (Pt. 23) is secured to the armature 
(Pt. 19) and provides a stop against the mold­
ed case to control the clearance of 1/16" to 
3/32" between the latch surface on the yoke 
and latch plate (Pt. 15) to insure positive 
reset. The reset spring (Pt. 26) provides 
the proper tension to yoke (Pt. 20) to in­
sure positive resetting arter a tripping op­
eration. The adjusting screw (Pt. 12) con­
trols the latch pla~e {Pt. 15) engage■ent 
and calibration time for a given current b7 
varying the distance through which the ther­
mal strip (Pt. 13) must bend before releas­
ing the latch to trip the breaker. 

The calibration adjustment knob (Pt. 17) 
can be turned to indications as marked on t.he 
nameplate to change the calibration range 
from 80 to 120 per-cent of the breaker rating. 

To check the adjustment of this de"t'ice 
for positive tripping, pick the armature up 
manually; the breaker should trip when ap­
proximately 1/32" air gap remains between 
the armature and magnet. To obtain this ad­
justment, bend the trip finger attached to 
the trip shaft so that the armature engages 
this finger sooner or later as required. 

FIG. 18 
DUAL THERMAL MAGNETIC OVERCURRENT TRIP DEVICE. 

EXTERNAi. VIEW 
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FIG. 20 

There are available other special acces­
sories that can be attached to the extension 
of the thermal trip (Pt. 9) to perform spec­
ial functions when the bimetalli,c strip 
flexes. These are special and information 
concerning them should be obtained from the 
nearest sales office of the company. 

A typical time-current tripping curve 
for this device is shown by Fig. 19, This 
curve is approximate and variations in time 
delay may be expected depending on the am­
bient temperature, the time required for re­
setting, etc • 

INSTANTANEOUS OVERCURRENT TRIP DEVICE (PIG,20) 

This device is magnetically operated to 
trip the breaker instantaneously by the cur­
rent through the breaker when tµis current 
exceeds the value of the calibration setting. 
Calibration settings for 100, 125, 150, 175, 
and 200 per-cent of breaker normal current 
rating are marked on the calibration plate 
in amperes. For general applications, the 
calibration setting used should be not less 
than 125 per-cent of the normal load. 

INSTANTANEOUS OVERCURRENT TRIP CEVICE 

I ARMATURE 
2. MAGNET 
3. LOWER STUD 
4. SERIES COIL 
5. FRAME 
6 . PIN AND COTTER 

7. STOP AND HEX NUT 
8. SUPPORT FOR STOP 

9 . STOP PLATE, RIVETED TO 
ARMATURE ASSEMBLY 

ID. CALIBRATION SPRING 
11. CALIBRATION ADJUSTING KNOB 
12. CALIBRATION INDEX 
13. SCREW R.H.•10· 32 Xt

0 

14. CALIBRATION PLATE 
l!i . TRII' FINGER 

• 

• 

• 
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'fhi• deTtoe 1• ■iailar to the dual oil 
til.11 aagnettc, oTercw-rent trip 4eT1ce with­
out the time delar •••emblr and support and 
the heaTJ tn■ tantaneou■ trip ■ pringa. A• 
■ho•n in Pig. 20, thlt armature has a atop 
plate or weight (Pt. 9) rinted to it and 
1■ photed on the pin (Pt. 6) set in the 
traae (pt. 5). It i• re ■trained bf the cali­
bration ■pring (Pt. 10) onlJ. The armature 
air Pf 1• ••Ju■ted bJ rai•ing or lowering 
the ■tof (Pt. 7) ■et in •upport (Pt. 8) which 
1• attaolaed to the true {Pt. 5) bf sere•• 
(Pt. 13). 

llST.UTANBOUS SIIORT-CIRCUIT TRIP DBVICB 
<n•. 21> 

Aocord.in,g to 1IKKA standards, all air 
circuit breakers shall be inherentlJ auto­
matic. Bence, it the trpe AE-1-15 air cir- • 
ouit breaker is not equipped with tt■e delar 
or in■tantaneou, oTercurreot trip deTice, it 
will be t'urniahed with the instantaneous 
■hort-cirouit trip deTice. For the trpe 
il-1-15 air circuit breaker, this deTice 1• 
■et to operate at 3375 utperea. No adjust­
ment tor changing this setting 1• proTided. 

The instantaneous short-cir cut t trip 
4eTioe, Fig. 21, is mounted on the upright 
portion of the lower stud on the front or 
the mounting ba■e. It consists or a U shaped 
aagnet (Pt. 5) attached to the stud by flat 
head ■ore•• (Pt. 4) through a spacer (Pt. 2) 
and a braH plate (Pt. 3) to which 1• at­
tached a bra•• rod (Pt. 11). Thie rod sup-

. ' 
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ports the armature assembly (Pt. 9) which 
includes• guide rod (Pt. 8), the trip ara 
(Pt. 12) and a brau guide tube (Pt. 13) 
which slides OTer the rod (Pt. 11). A ooa­
pression epring (Pt. 14) sits oTer this tube 
in a braH cup (Pt. 15) at oneenclandap.inst 
the armature at the other end to force the 
armature against the calibration nuts (pt. 10) 
on the rod (Pt. 11). Guidee (Pt. 7) are 
screwed to the aagnet by screws (Pt. 6) • 
Current in the lower ■tud •et■ up a magnetic 
field which picks up the araature and trip• 
the breaker when the tripping Talue 1• ex­
ceeded. 

UHDBRVOLTAGB TRIP DKVICE 

A direct-acting undervoltage trip de ­
Tice is located on lower right hand side of 
the breaker base and is available for the 
trpe AE-1-15 air circuit breakers coTered 
by these instructions. This undervo l tage 
trip device ••1 be either the instantaneous 
type (Fig. 22A) or the time-delay type (Fig. 
22B). Both types are mechanically reset by 
the opening of the breaker and their con­
struction is such that they do not release 
to trip the breaker latch until the voltage 
has dropped to some value below 5~ of the 
normal voltage rating. For the time-delay 
type tripping does not occur until approxi­
mately three seconds or more after loss of 
voltage, thus preventing tripping on under­
voltages of short duration. See Fig. 29 for 
typical connection diagram. 

FIG. 21 

INSTANTANEOUS SHORT -CIRCUIT TRIP DEVICE 

~ LOWllt ITUD 

I. IPAOllt (II' IIHDID I 
J. Ill.Ill f'LUl,eltAIID TO 11 

4. ICIIIWI, I'. M. IO•IIW I 

I, MAINIT 

.. ICIIIWS, IUl 10• II W ! ANO LOCICWASHEII 
,. e11u1 IINDI I It 

e. IVIOI IIOD, WILDID TO t 
t. AltMATUltl 

IO. NUTI ! · 10 
4 

II. IIIASS 1100, llltAZIEO TO I 

11. TRIP AltM 

II.SHH TUH 

14. COM,.IIUIION l .. ltfNt 

II. tltASS CUP 
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FIG. 22 A 

INSTANTANEOUS UNDERVOLTAGE TRIP DEVICE 

WITH BREAKER IN OPEN POSITION 

FIG. 22 B 

~,IJ;7J:.. j --

,=:1:~tt 

.. ---------­
'----------

'-----

TIME 

WITH 
DELAY UNDERVOLTAGE TRIP DEVICE 

BREAKER IN OPEN POSITION 

I. RESETTING ARM 
2. BREAKER TRIP SHAFT 

3. COMl'OSrTION TRIP ARM 

4. TFIP AOJUSTING SCREW HEX. HQ 

• IO· 32 X I j " ANO NUTS 

S. BUFFER SPRING 

6 FLAT SPRING 

7 RESET LINK 

8. PIN ANO COTTER PINS 

9. TRIP LEVER 

10 PIN Al'Cl COTTER PINS 

11. STOP LN< 
12 SPRING 

13. FRAME 
14. SPRING ADJUSTING SCREW R.HO. 

•10 - 32 X 1t" 

IS. STOP SCREW II. HO. ¼-toX -i • 
WITH HEX If.IT (OIRECT ~ CILY l 

16. SCIIEW R.HO. S€LI' TAPPINQ •4X ;J' 
17. BARRIER 

18. MOUNTING BASE 

19. COMPOSITION SPACING 11.0QC 

20. SCREW R.HO. • I0· 32 )( 1j• 
• ANO LOCl(WASHEII 

21 COIL 

22 SCREW R.HO. SELF·TAPl'ING •10 

WITH WASNER AM> LOCK-SHEIi 

23. MAGNET 

24 BRASS GUIOES 

25. AIIMAT\.M 
H . PIN ANO COTUII P1N8 
lt7. IIUl'l"OltT 

H . PIN ANO 00TTEII PINI 
2t. llfStT AOJUtT• SCM'jf HEX HO. 

•10-uicf• 
:SQ HEX NUT • ll)•JI 

3 l IIIAIII SIW'T 

H . Pt.Uele«II 
U . FIIAlllt 
34. COVER 
:SS OIL DASH POT 
31. DISC 

• 

' 
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IllSTAHTAJlfBOUS UJIDERVOLTAGE TRIP DEVICB 

The runction or this device is to trip 
the breaker when the ~oltage drops below a 
predeterlllined value. As long as this volt­
age, or greater, is impressed on the coil 
the anaature is held down into the coil and 
the device ha• no eff'ect upon closing or 
tripping of the breaker in an_J way, but when 
it drops to approximately 50,. of normal, or 
less, the magnet is weakened and a strong 
spring causes the breaker to trip. 'lb.e break­
er cannot be reclosed until the necessary 
volta,.e returns • 

The device (Fig. 22A) is mounted under 
Ule trip shaft to the right of breaker poles 
and on an insulation spacer block(Pt. 19) by 
sere•• (Pt. 20) which pass through an insulat­
ing barrier (Pt. 17), partly cut away and a 
support (Pt. 27) into the magnet (Pt. 23). 
The spacer block is mounted on the front or 
the •ounting base by screws (Pt. 22). The 
coil (Pt. 21) is ■ounted in the magnet by two 
brass guides (Pt. 24) between which the arma­
ture (Pt. 25) is free to.move. The upperends 
of the guides are clamped over the magnet and 
lower ends fastened by screws (Pt. 16). A 
trip lever (Pt. 9) is pivoted at a central 
point to frame (Pt. 13) by pin (Pt. 10) and 
also attached by tension spring (Pt. 12) to 
the same frame which is riveted to the mag­
net. A trip adjusting screw (Pt. 4) connects 
the trip lever to a trip arm(Pt. 3) which is 
attached to the breaker trip shaft (Pt. 2). 
When the voltage fails, or drops below the 
predetermined value, the spring (Pt. 12) draws 
the trip arm (Pt. 3) down and at the same time 
raises the a rnB ture out of the coil to exert 
a hammer blow to trip the breaker. The trip 
lever is stopped by pin (Pt. 28) • As soon as 
the breaker opens; however, a reset arm (Pt. 
1), attached to the breaker main· shaft (Pt. 
31), is forced downward against the buffer 
spring (Pt. 5), attached to the reset link 
(Pt. 7) pivoted to the base (Pt. 27) by pin 
(Pt, 28~, which causes the adjusting screw 
{Pt. 29) to drive the armature firmly down 
against the bottgm member of the magnet in 
the case of alternating current application 
or against set sore• (Pt. 15) in direct cur­
rent application. This resetting is neces­
sar,: as the pull of the magnet, at 5~ to 
1oo,; of normal voltage, may not be su1'ficient 
to draw the armature down against the spring 
(Pt. 12). To prevent the trip link (Pt. 7) 
from springing upward to a vertical position 
and remab1ing ther.e on tripping, a stop link. 
(Pt. 11) is hooked under trip lever (Pt. '9) 
and is at taohed to the rese.t link (Pt. 7) by 
pin (Pt. 8). 

For direct current application, the ad­
justing brass screw and lock nut (Pt. 15) 
through the lower member of the magnet are 
necessary to slightly separate the armature 
from the magnet to break residual magnetism 
and allow tripping. 

Adjustments consist first, in direct 
current application, in setting the stop 
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scre• (Pt. 15) so that the bottom of arma­
ture (Pt. 25) is just separated enough from 
the magnet (Pt. 23) to breakeresidual magnet­
ism at the ti111e of undervoltage tripping. 
Then, with the breaker in the open position 
and the reset arlll (Pt. 1) in the reset posi­
tion, as shown in Pig. 22.l, the reset adjust­
in_g sore• (Pt. 29) should be set to allow 
1/32" to 1/8" between the buffer spring (Pt.$ 
and the flat spring (Pt. 6) and then lock 
nut (Pt. 30) should be tightened. With the 
breaker in the closed position and the coil 
(Pt. 21) de-energized, turn the trip adjust­
ing screw (Pt. 4) in the trip lev~r (Pt. 9) 
until the breaker trips and then continue to 
turn the trip adjusting screw between 1/2 and 
3/4 of a turn more and then look it in posi­
tion by lock nut. The spring(Pt. 12) shoµld 
be adjusted. by adjusting screw (Pt. 14) to 
prevent drop out of armature (Pt. 25) when 
the breaker is closed and the coil is ener­
gized by 5~ of normal voltage or more, but 
to positively trip at 5~ of nonnal or less. 

TIME DELAY UNDERVOLTAGE TRIP DEVICE 

This device (Fig. 22B) is constructed 
and operates in the same manner as the in­
stantaneous undervoltage trip device !1th 
the addition of the oil film time delay at­
tachment and the omission of the reset link , 
stop (Pt. 11). The time delay attachment 
consists of disc (Pt. 36) immersed in oil 
in an oil dash pot (Pt. 35) which is screwed 
to a cover tPt. 34) which, in turn, is rivet­
ed to its own frame (Pt. 33) and fastenedby 
screws to the frame (Pt. 13) and magnet (Pt. 
23). The disc is connected to the reset link 
(Pt. 7) by . plunger assembly (Pt. 32) to delay 
the tripping of the breaker until the oil 
film, between the lapped surfaces of the disc 
and bottom of the dash pot, ruptures. Thus, 
if normal voltage is restored before the oil 
film ruptures, the breaker will not open. 

First adjust, in direct current appli­
cation, the clearance of bottom of armature 
from the magnet by stop screw (Pt. 15) as 
described in instantaneous undervoltage trip 
device adjustment. Then, with the breaker 
in the closed position and the coil (Pt. 21) 
de-energized, push the ar-.ture(Pt.25) down 
into the coil to lower the reset link (Pt. 7) 
and the disc (Pt. 36). No• screw the dash 
pot cup on the cover (Pt. 34) until the re­
set link (Pt. 7) begins to 11.ft and then turn 
it another half turn which should make the 
cup tight against its seat. If not seated 
by about a half turn, then turn t~e ,adjust­
ing screw (Pt. 29) and repeat until this con­
dition is obtaine4. Now, when the breaker 
is opened and the reset arm (Pt. 1) is down, 
the disc should be pressed firmly against 
the bottom of the oil dash pot by the buffer 
spring tPt. 5) whieh should now be about 
1732" to 1/8" from the .flat spring (Pt. 6). 

·· If not, the buffer spring will have to be 
bent to secure these adjustments. The ad­
justment or trip adjustment sere• (Pt. 4) 
and the spring (Pt. 12) will be the same as in 
the instantaneous undervoltage trip device. 
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FIG. 23 

REVERSE CURRENT TRIP DEVICE (ROTOR TYPE) FOR AIR CIRCUIT BREAKER TYPE AE- 1-15 
>. COIL AND SLOTTED CONNECTION STRAPS 

2. INSULATION WASHER 

3. SCREW R.H. t'-20 X ¾" WITH INSULATION 

BUSHING, WASHERS AND NUT 

4. CONNECTION STRAP SUPPOPT 
5. INS..l.HION TUI]!!; 
8. BOLT, 1£X ~ f -16 l( if AND WASHER 
7.CORt: 
8. SU'f'()RT 

9 POLE SHOES • 
10. BOLT, l'.El( HO ;i-1ex 1fAND L.DCKWAS1£RS 
11. ARMATURE COIL 
12. ARMATURE 
1:S. UPPER CONNECTION STRAP OF COIL 

14. SIDE CONNECTION STRAP OF COIL 
15. LOWEF, STUD 
18. UPPEFI OIJST COi/ER 
17. STUD, t"l8 X 9• WITH NUTS ANO 

LOCK WASHERS 
18. REAR BEARING, BRONZE 
19. olRMATURE SHAFT 
20. LOWEil DU>;T COi/ER 
21 SPACER 

22. REAR OF BREAKER BASE 
U FRONT llf:ARING, BRONZE 
24. ESCUTCHEON PLATE 
25. SPACER 
26 CALIBRATION SPRING 

27. TRIPPING CRAN< 
28 SPACER 
29. PIN 
30 TRIP Roo•10-s2 AND ASSEMBLY 

31. TRIP LEVER 
32. TRIP SHAFT 
33. CALIBRATION SCREW, HEX HO. WASHER 

AND COTTER PIN 
:)4. CALIIIR.&TION PLATE 

35. CALIBRATION INDEX 
36. COMPRESSION SPRING 
37. STOP SCREW, FOR RESET POSITION 
38 STOP SCREW, FOR TRIP POSITION 

• 

• 
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•• REVBRSB CURRENT TRIP DEVICE (ROTOR TYPE) 

• 

A ' dtreet.:aeting reverse eur~en i t17ip 
device of the rotor· type is available for 

' AE-1-15 breakers for direct current appli­
cation which will trtp the breaker when the 
reverse current exceeds the calibration set­
ting. This device is constructed similar to 
a bipolar motor with stationary pole. pieces, 
on which is mounted a series coll carrying 
the breaker~current, and a rotating armature 
on which is wound a potential coil. The 
magnetic field set up by current in the po­
tential coil together with the field set up 
by the breaker current in the series coil in 
the normal direction produces a torque which 
tends to rotate the armature in a direction 
to prevent tripping. However, if the cur­
rent in the series coil is reversed, the 
torque is reversed to cause reverse rotation 
which trips the breaker. 

As shown in Fig. 23, the motor element 
is mounted on the back of the breaker base 
by studs (Pt. 17 J. · The. ppt~ntial coil should 
be connected to •a" contacts of the awxiliary 
switch to open the potent·ial circuit , whe_n 
the breaker is open. The armature shaft, 
(Pt. 19) . extends through to the front to op­
erate the tripping equipment. The series 
coil (Pt. l) has welde~ to it an upper con­
necting strap, (Pt. 13) diagonally slotted, 
for connection to external load, a welded 

•

' lateral connecting strap (Pt. 14), also di­
agonally slotted and a horizontal bar, welded 
to it, for connection to the lower stud (Pt. 
15) of the breaker. The armature shaft (Pt. 

~ 19) is supported in bronze bearing castings 
(Pt. 18 and Pt. 23) which are fastened to 
the pole shoes (Pt. 9) by studs (Pt. 17). An 
eseuteheon . plate (Pt. 24) is mounted on the 
f'ront of the breaker base by the same studs 
(J>t. 17) and to it are riveted two posts to 
support the calibrating plate (Pt. 34), and 
also two posts to support the stop screws 
(pt. 3'1 IUld Pt. 38). A tripping ·crank (Pt. 
27) of insulating material is clamped to the 
extended armature shaft and supports the 
trip arm assembly (Pt. 30) on pin (pt. 29). 
The trip lever (Pt. 31 J is fastened by a screw 
to the trip shaft (Pt. 32) and is f'ree to move 
over the upper end of' -the trip rod between 
properly spaced nuts to permit suf'ficient 

• 

travel when the breaker is tripped by other 
devices. When current passes through the 
series coil in the normal direction, the ar­
mature will tend to revolve clockwise (look-
ing from the front) to force the trip crank 
(Pt. 27) against the stop screw (Pt. 37 J. 
The calibrating spring lPt. 26) als,> normally 
holds the tripping crank against this same 
screw. But when current passes through the 
series coil in the reverse direction, the 

1 armature will tend to rotate counter-clock­
wise away f'rom the stop sere• and af'ter the 
calibration setting is reached, the reverse 
rotation of the armature will raise the trip 

• 

rod (Pt. 30) and trip the breaker. Stop screw 
(Pt. 38) stops the reverse rotation. A cali­
bration plate (Pt. 34) is aounted on · posts 
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of the escutcheon plate. The calibration 
screw · (Pt. 33) passes through these posts and 
carries a thr'eaded calibration index lpt. 35) 
attached to the calibration spring (Pt. 26). 
By turning the hexagon head of the calibra­
tion screw against the compression spring 
(Pt. 36) the reverse current setting can be 
changed. 

The tripping crank (Pt. 27) is clamped 
to the armature shaft so that the potential 
coil will be 'located on the horizontal cen­
ter line of the pole pieces when the crank 
is resting against stop screw (Pt. 37) which 
should project approximately 1/16" to 3/ 32" 
from its support. When rated voltage is ap­
plied to t,ti.e potential coils and the cali­
bration spring (Pt. 26) is connected, there 
should be no movement of the armature in the 
tripping direction. However, if a movement 
is detected, back-of'f slightly on the stop 
screw (Pt. 37) to increase the air gap to 

.pole piece on the trip side. After this ad­
justment has been ~ompleted, the adjusting 
screw (Pt,. 38) can be set to 1 imi t the travel 
or the armature (Pt. 12) so that. the tripping 
crank (Pt. 27) will be stopped slightly above 
horizontal. In this position, the trip rod 
(Pt. 30) should trip the breaker with 1/32" 
overtravel. Slight variations of these ad­
justments may be necessary to improve the 
operation of this device. 

The adjustment of stop screw (Pt. 37) 
and tripping crank (Pt. 27) will affect the 
calibration of the reverse current device, 
so their settings should not be changed un­
less facilities for cheeking calibration are 
available. 

Because the potential must pot drop Qe­
low BO~ of' normal the potential coil should 
be connected to a reliable constantpotential 
source, preferably to a station battery bus, 
if possible. 
REVERSE CURRENT TRIP DEVICE - (MAGNET TYPE) 

A direct acting reverse current trip 
device or the magnet and hinged armature 
type is available ror AE-1-15 breakers for 
direct current applications. It will oper­
~te to trip the breaker when reverse current 
exceeds the calibration setting. Tbe prin­
ciple of' operation is shown diagrammatically 
by Fig. 24. The device consists of' a compos­
ite 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 magnet is bridged 
by an armature which is attracted to the mag­
net and held by flux from the potential coil 
alone, or more firmly by potential coil flux 
plus series coil flux due to current through 
the breaker in the normal direction. When 
current passes through the breaker in the 
reverse direct.ion, the two fluxes are no 
longer cumulative and the flux across the 
air gap is weakened suf'ficiently to allow 
a spring to pull the armature away and trip 
the breaker. 
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The details or the device are shown in 
Fig. 25A and 25B. The series coil JPt. 4) 
is in the same location as the standard ov­
ercurrent coil between the lower atud or the 
breaker and the connection to the ■ovable 

- · contact on the front of the breaker baa•. 
· It is mounted on the middle core of the co■-

posi te magnet (Pt. 2 and Pt. 8) while the 
potential coil (Pt. 8) la mounted on the bot­
tom core. The magnet is provided with two 
th1,n non-magnetic spacers to provide two 
small magnetic gaps so placed to cause the 
g~ater part of both fluxes to flow through 
the upper leg of the magnet. The armature 

. (Pt. ·19)• pivots on pin (Pt. 9) which passes 
' through the supporting frames (Pt. 11). It 

j.s held to the magnet when the potential 
coil is energized and is held more firmly 
when the magnetic force is increased by 
breaker current in the normal direction. 

When the current in the series coil re­
verses, the magnetic pull on the armature 
decreases, and when the reverse current ex­
ceeds the calibration setting, the pull is 
not enough to overcome the pull of the ten­
sion spring (Pt. 14) which moves the arma­
ture away from the magnet. When the armature 
is pulled away, it strikes a trigger (pt. 17) 
attached to a shaft (Pt. 18) mounted in a 
bearing plate (Pt. 19). Another trigger (Pt. 
20) on this shaft enga~es a trip finger (Pt. 
21) on the trfp shaft {Pt. 22)which trips the 
breaker. 

As soon as the breaker opens, however, 
the armature is at once reset against the 
magnet by a linkage consisting of a crank 
(Pt. 24) which is attached to the main shaft 
(Pt. 23), an insulation link (pt. 25), and a 
link (Pt. 26 which rotates on pin (Pt. 27). 
A torsion sp ing (Pt. 28) on this pin holds 
link (Pt. 26) and reset lever (Pt. 29) to­
gether by pressure against lugs on each. 
When the breaker opens, the above linkage at 
once draws the reset lever (Pt. 29) against 
the armature (Pt. 10) and forces it against 
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the magnet where it is held by the agnetic 
pull of the potential coil. The potential 
coil Dal.st be connected in the ciroui t so 
that it is continuously energized in order 
to hold the araature against the magnet when 
the breaker is open, 110 that the breaker 
will not be tripped when an attempt is made 
to close it. When the breaker is closed the 
reset linkage moves the resetting arm (Pt. 29) 
away from the armature so that it wi 11 not 
retard the armature when released by reversed 
current. 

Because the potential -.ist not drop be­
low Bo:' of normal, the potenti.al coil should 
be connected to a reliable constant potential 
source, preferable to a station battery bus, 
if possible. 

When all the poles of a breaker require 
series coils for overcurrent or other pur­
poses, it is necessary to place the reverse 
current trip device "off pole", in the loca­
tion of an additional pole to the right of 
the regular poles. In this case, the series 
coil of this device is placed in aeries 1fi th 
the series coil at the adjoining pole by 
placing a connection bar between the lower 
studs back of the mounting base. An upper 
stud is aupplied for connection to the source 
or the load, as desired. An extension or the 
main shaft is provide~ to make provision for 
the resetting links. In such installations, 
the current in the series coil will be in 
the opposite direction from the standard 
practice in which case it will be important 
that the potential coil should also be re­
versed. 

For correct operation, the armature and 
magnet faces must be kept clean. The arma­
ture should make line contact with the top 
leg of the magnet and have an air gap of not 
over .005" at the lower leg. If adjustments 
are made to the reverse current device, the 
calibration should be checked after the ad­
justments are -de. 

HEAVY AIIIIOWS DESIGNATE L.OAD CUIIIIINT FL.UX 

L.IGHT AIIIIOWS DESIGNATE l"OTENTIAL. OIJltRl:NT l'\.UX 

, 

l"OTEITIAL. 
COIL. 

FIG. 24 

REVERS[ CURRENT TRIP DEVICE (MAGNET TYPE) 
DIHIIAlilATIC lilAINUIC CIRCUITS 

• 

• 

.. 

• 
.. 
I • .. • z 

http://www.SteamPoweredRadio.Com
wigfi
Stolen 2 Line Transparent



www.SteamPoweredRadio.Com

• 

• 

• 
N 

" In 
Ill -,., 

FIG. 25A 
TRPPED POSITION 

(WITH UH COY[II ANO ll[S[T Mt:CHANISIII ll[IIIO\l[D) 

FIG . 25 B 
POTENTIAL OOIL ENERGIZED AND 

BREAKER IN CLOSED POSITION 

llt'SISTOII -11£QUIMD 

HY!IIK 
CUIIIIINT 

T ... 

DIV1CI 

------------,-- + 

WIRING DIAGRAM 
IIACII Vl[W) 

0\/EIICURRENT 
TIIIP COII.S WHEN 
~IED 

REVERSE CURRENT TRIP DEVICE { MAGNET TYPE ) 

I. TERMINAL OF SERIES COIL 11. FRAMES 

2 . ..-ATED SECTION OF MAGN£T 12. STOt' P1II 
3. IIISUI.ATION 13. CALIIIRATION PLAU 
4. S[Rl[S COIL 14. CALIBIIATION Sl'IIING 

5. LOW[R STUD 15. CALIBIIATIOII KNOii 
._ SOI.JO KCTION OF MAGNET ,._ CAUBIIATIOII INDt:IC ANO ICMW 
7. INSULATION 17. TRIGGER 
8. POTENTIAL COIL 18. TRIGGER SHAFT 

I. PIN ANO COTTEII FOIi AIIIIIATUII[ 19. IIEAIIING PLATE 

IQ AIIIIIATUllt: A9S[lll191.Y 20. TRIGG[II 

21. TIIP '1NIIIR 
ti.Ti. IH#T 
ZlUUIN IHUT 
14.ll(HT Cll­
lt.lNIULATIOII LINII 

27. PIN ANO COTTIII fOII LIIII 

AND llt:HT LIVER 

H TOMION S,11 ... 
29. IIEKT L[Y!II 
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-----:--~-?,L -_,,~ 
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14 

FIG. 26 

SHUNT TRIP DEVICE 
Ill 1111 .. HD l'OIITIOII 

SHUNT TRIP DEVICE 

I. ■IIIAIIIII IAII .. ,.,. .. 
I. A!14U■ Tllle ICIIIW R.11, 10 - It 

WITII L-NT■ AIII IM■•• 
4. tolllW ■ II. II. 10-H AND 'IMIMIII 

L AONITIIII 11'111111 
4'. l'IVOT LIIII 

f . .. ,. ---ff•■ 
9. l'I■ ANI COTTIIII 

The function of the shunt trip device 
(Fig. 26) is to trip the circuit breaker 
when its coil is energized by the closing 
of a switch or relay contacts at some remote 
point. The coil is designed to remain in 
the circuit only momentarily,hence it should 
be connected so that the opening of the air 
circuit breaker contacts will immediately 
disconnect it from the circuit. Whenever 
this is impossible, the shunt trip coil 
should be connected to "a" contacts of an 
auxiliary switch which will open when the 
breaker is open. 

The device is mounted on the breaker 
base by screws (Pt. 4) to the right of the 
operating mechanism and below the trip shaft. 
The coil (Pt. 12) is mounted in the magnet 
(Pt. 11), which is riveted to the frame (Pt. 
2), and is held in place by two brass guides 
(Pt. 10) between which the armature (Pt. 9) 
is free to move. The lower ends of the guides 
are clamped over the magnet and against the 
coil to hold it firmly in place and the upper 
ends are fastened to the magnet by self-tap­
ping screws (Pt. 13). When the coil is en­
ergized, tile armature is drawn upward into 
the coil and the trip plunger(l"t,. 14), which 
is fastened to the armature and passes freely 
through the magnet, is lifted to engage the 
trip lever (Pt. 15) attached to the trip shaft 
(Pt. 16) which . trips the breaker. When the 

II. AIIIIATUIII 

10.IIIAH lutNI 
11. IIAIIIIT 

II.COIL 

11, ICIIIW ■■L,TAl'l'I .. 4 •¼ 
14. l'LUNIIII, DOTTI■, AIII -• 
ta. Tlltl' LIVIII 

II. Tail' IIIAl'T 

coil is de-energized, the adjusting spring 
(Pt. 5), which is fastened to the frame by 
adjusting screw (Pt. 3), pulls on the pivot 
link (Pt. 6) to draw the armature out of the 
coil, thus allowing the trip shaft to return 
to normal position. An insulation barrier 
extends on both sides of the device and is 
supported by the mounting screws between the 
device and the breaker base. 

The trip plunger should overtravel be­
tween 1/64" to 1/32" after the trip lever is 
released. 

WIRING DIAGRAM 

Fig. 27 shows schematic wiring diagram 
and Fig. 29 shows complete typical wir:ing­
diagram for the control of electrically op­
erated AE-1-15 air circuit breakers without 
cut-off switch and cut-off relay. Similarly 
Fig. 28 shows schematic wiring diagraa and 
Fig. 30 shows the complete typical wiring 
diagram with cut-off switch and cut-off re­
lay with direct current control, while Pig. 
31 shows the same as Fig. 30 except with al­
ternating current control. 

Vhen an undervoltage trip device is pro­
vided with the breaker, tripping can be ac­
complished by opening the potential circuit 
rather than energizing a shunt trip device 
from the control circuit. 

• 

• 
• • . 
• • .. 
• • 

•• 

• 

• 
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·a•- AUX. SW. OPEN WHEN BREAKER IS OPEN. 

llfRI~ 
1 CONTROL 

J I SWITCH 
I I 

OL?!!E 

CLOSING 
RE LAY 
~-;. 

• b 0

• ,UX, SW. CLOSED WHEN BREAKER IS OPEN. 
'CUT·OFF'•UX . SW. OPEN WHEN BRE•KER CLOS~ 

MECH .. NISM IS IN NON·OPER•T·ED POSITION. 
-l f-· CONTACT OPEN WHEN DEVICE IS IN THE 

DE_-ENERGIZED OR NON·OPERATED POSITION. 

:;1-f· CONTACT CLOSED WHEN DEVICE IS IN THE 
DE-ENERGIZED OR NON·OPER~TED POSITION. 

L_!J I I CUlSING 

l i co1y 
- ------...j..,j 

X 
+ 

I I 

l.--" 

Y A.C, CONTROL POWER 
- D.C. CONTROL POWER 

FIG. 27 
SCHEMATIC WIRING 

FOR SOLENOIO OPERATED BREAKER WITH MOMENTARY • 
CONTACT CONTROL 

CLOSING 

CLOSING COIL 

CLOSING SWITCH {) 
' ON BREAKER 

WHEN REO 'D. 

TRIP COIL 

TERMINAL 

AUXILI ARY 

I a 
a 

5 6 7 

BLOCK 

SWITCH 

B 9 10g 

TRIP 

CLOSE 

FIG . 29 

TYPICAL WIRING DIAGRAM 

UNDERVOLTAGE 
DEVICE 

TERMINAL BOARD 

11g I~ 

FOR SOLENOID OPERATED BREAKER WITH MOMENTARY · CONTACT CONTROL 

RES. 

AUXILIARY SWITCH. 4 CONTACTS 
STANDARD OOHED LINES SHOW 
EXTRA CONTACTS WHEN REQUIRED. 

x- ·- ----, 
a T-~----, 

1:---, : 
4 d 'f 6 l I 

I I l 
I I I 
I I I 
I I I 
I I I 
I I 
I I 
I I 

15 I l 
"g d J I I~--{]~--=.:: 1. :, : Cl o ,...___._....., _ ___ -+--+---,.., - .r;- - -l- - -.1.- - .::--. 

.., ~ ~ 1 2 3 •4 5 e 7 ei 9X 1of. 1~ 12,1, : 
'+--+--+-....... --'-------.;....- ...L. --- ----- _J 

I~~ : I : : '--:--- --, TERMINAL BOARD 
j - ~ 1 I '-- -, - -~- - , oc, TRIP i. I I LIGHlSINQ (R'J :ij', IL r •9 

I I r' i r~ J.. -~--~-----~~!..-.'.rL~-~-:w CLOSE 
J!. c!, ~ 

•r '.J FUSES 

+ D.C. CONTROL ' POWER 

FIG.30 

Y A.C. CONTROL POWER 
- D.C. CONTROL POWER 

FIG. 28 
SCHEMATIC WIRING 

FOR SOLENOID OPERATED BREAKER WITH MAIN· 
TAINED · CONTACT CONTROL 

AUXILIARY SWITCH 4 CONTACTS 
STANDARD. DOTTED LINES SHOW 
EXTRA CONTACTS WHEN REOUIREO 

FIG. 31 

TRIP 

CLOSE 

TYPICAL WIRING DIAGRAM TYPICAL WIRING DIAGRAM 
FOR SOUNOIO OPERATED BREAKER WITH MAINTAINEO·CONTIICT CONTROL FOR SOLENOID OPERATED BREAKER WITH MAINTAINED-CONTACT CONTROL 
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RENEWAL 
Spare parts should be ordered from the 

11ea •·est Sales Office of the General Electric 
Co ,pany by giving the complete breaker name 
riate information and the name of the part. 
lleference should be made to the instruction 
book giving its number, the piece and figure 
number of the part desired. If possible, 
give the General Electric Company's requi­
sition number on which the breaker was pur­
chased. 

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

Spare parts which are f'urnished may 
not be identical with original parts since 
chan~es and improvements are made from time 
to time . However parts which are furnished 
will be interchang eable with original parts 
with very little or no extra work beyond 
that re~uired to install a part identical to 
the ori~inal. If parts identical to original 
parts are required, the order nust state that 
they are to be identical. 

Contacts, Stud and Pole Unit Assembly 

Item Part 
1 Stationary Contact and 

Arc Runner. • . • • • • • • • • • • • • • • • • 1 
2 Movable Contact and 

Flexible Braid ••.•••.•••••••• 24 
3 Upper Stud .•.•..•••.••.•••••• 6 
4 Screw, R.B .-1/ 4"-20 X 5/8 

with Lockwasher •••••••••••••• 2 
5 Upper Stud Bracket .•••••••••• 3 
6 Screw ,R.H. - 1 / 4" - 20 

with Washers. • • • . • • • • • • • • • • • • 4 
7 Screw,R.B.-1/ 4"-20 X 3/4" 

with Hex. Nuts and Washer~ ••• 5 
8 Insulated Main Shaft ••••••••• 20 

" 
" 
" 
" 
" 
" 

" 
" 
" 
" 
" 
" 

" • • • • • • • • • 9 
tt • • • • • • • • • 9 
" • • • • • • • • • 9 
" • • • • • • • • • 13 
" • • • • • • • • • 31 
" ••••••••• 23 

9 Contact Support Assembly ••••• 
10 Adjusting Spring ••.•••••••••• 
11 Hex. Nut - 1/4" - 20 ••••••••• 
12 Screw,R.H.- l/4"-20 with 

21 
22 
23 

Nut and Washer ..••.•••••••••• 9 
2 " " " 

13 Screws, Hex .Hd. 1/4" - 20 
with Washers ••.•••••.•.•••••• 10 

" " • • • • • • • • • • • • • • • • • 3 
14 Lower Stud (Welded to 

Series Coil) ••••• 12 
" " " " 5 
" " " " 3 
" " " " 15 
" " (Welded to Series 

Coil) • • • • • • • • • 5 
15 Lower Stud Bracket ••••••••••• 15 

" " " • • • • • • • • • • • 7 

Fig. 

7 

7 
7 

7 
7 

7 

7 
7 
8 
9 

10 
12 
22 

25A-B 
7 
7 
7 

7 
15 

7 
15 

7 
15 
20 
23 

25A-B 
7 

15 

PARTS 
Item Part Fig. 

7 
15 

16 Screw,R.H.-l/4"-20X3/4 with 
Hex. Nut and Washers ••••••••• 13 

" " " " 6 
17 Screw,R.H.-1/4"-20 wltb.·••••· 

Washers •••••••••••••••••••••• 14 7 
" " " " " 8 15 

7 
8 
9 

18 Trip Shaft ••••••••••••••••••• 18 
• " • • • • • • • • • • • • • • • • • • • 17 
" 
" 
" 
" 
" 
" 
" 19 Trip 
" 
" 
" 
" 

. ................. . ................... 
" ................... 
" 
" 
" 
" 

Finger •••••••••••••••••• 
" 
" 
" 
" 

Arc Quencher 

17 
17 
31 

2 
32 
22 
16 
19 
28 
30 
15 
21 

10 
17 
22 
23 

25A-B 
26 

7 · 
15 
17 
20 

25A-B 

20 Copper Cooling Pins •••••••••• 30 
21 .Front Are Runner ••••••.•••••• 27 
22 Shunt Connector •••••••••••••• 25 
23 Screw,R.H. #10-32X 1/2 

7 
7 
7 

with Washer •••••••••••••••••• 26 7 
7 24 Baffles. . • • . . • • • • • • • • • • • • • • • • 29 

25 Molded Asbestos Shields 
and Spacer ••••••.•••••••••••• 28 7 

26 Moun ting Block. • • • • • • • • • • • • • • 32 7 
27 Screw, R.H. 5/16" - 18 

with Washer •••••••••••••••••• 31 7 
28 Locking Plate with Clinch 

Nut. • • • • • • • • • • • • • • • • • • • • • • • • • 33 7 

Operating Mechanism 

2~ Eccentric Manual Shaft 
(Manual Operated) •••••••••••• 

30 Link (Manual Operated) ••••••• 
31 Link " " ••••••• 
32 Magnet (Solenoid Operated) ••• 
33 Closing Coil " " 
34 Armature " " 
35 Closing Links ••••••••.••••••• 

36 Pin in Frame •••••.••••••••••• 

1 8 and 9 
2 8 and 9 
3 8 and 9 
1 10 
2 10 
3 10 
4 8, 9 and 

10 

37 Toggle Links ••••••••••••••.. 6.i\-B 
C-D 

5 8,9 and 
10 

8,9 and 
10 

8,9 and 
10 

38 Spring....................... 7 

39 Operating Crank •••••••••••••• 

40 

41 

42 

Prop ••••••••••••••••••••••••• 

Pin in Frame .•••••••••••••••• 

Spring ••••••••••••••••••••••• 

8 8,9 and 
10 

10 8,9 and 
10 

11 8,9 and 
10 

12 8,9 and 
10 

8,9 and 
10 

8, 9 and 
10 

15 8,9 and 
10 

8,9 intd 
10 

43 Trip Latch ••••••••••••••••••• 13 

44 Adjusting Screw •............. 14 

45 Spring ••••••••••••••••••••••• 

46 Trip Button and Rod •••••••••• 16 

• 

• 

• 

• 
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Item 
47 Tri'p 

Part Fig. cut-Off Switch 
Shaft ............•..•.... 17 8,9,10 

48 Adjusting Screw R.H. 10-32 X . 
1/2 and Nut •••••••••••••••••• 18 8,9,10 

49 Trip Arm ••••.•••••••••••.•••• 19 8,9,10 

50 Pin in Frame. • • • • . • • • • • . • • • • • 20 8, 9, 10 

51 Riveted Over Pins •••••••••••• 21 8,9,10 

52 Manual Bandle (Manual 
Operated) ••••• 22 8, 9 

52A Emergency Closing Handle 
(Solenoid Operated) •••••••••• 22 10 

Closing Relay 

53 Magnet. . . . . . . . . . . . . . . . . . . . . . . 1 
54 Coil. . . . . . . . . . • . . . . . . . . . . . . . . 2 
55 Brass Gu~des •......••••.•••..• 3 
56 Armature. . . . • • . . . . • • . . . . • • . . • 4 
57 Stationary Contacts •••••••••• 5 
58 Binding Screws and Washers ..• 6 
59 Movable Contact Assembly ••••• 7 
60 Pin and Cotters ....••••.••.•• 8 
61 Insulation Angle... . • • • . . • . • • 9 
62 Screws,R.H. ,#8X3/4 Self 

Tapping and Lockwashers •••••• 10 
63 Base. . • . • • • . . . • . • . • . . • . . . • • • • 11 
64 Screws, F.H. #10-32 X 3/4 •••• 12 
65 Screws, F.B. #8-36 X 1/2 ••••• 13 
66 Screws, R.H. #8-36 X 1-3/8 

Lockwashers and Nuts ••.••••.• 14 
67 Angle Support •••••••••••••••• 15 
68 Screws, R.H. #10-32 X7/8 

Lockwashers and Nuts ••••••••• 16 
69 Insulation Barrier ••••..••••• 17 
70 Screws·, R.H. Self Tapping 

#6-40 X 3/16 ••••••••••••••••• 18 
71 Screw, R.H. Self' Tapping 

#4 X 1/4 ..................•.• 19 

Auxiliary Switch 

11 
11 
11 
11 
11 
11 
11 
11 
11 

11 
11 
11 
11 

11 
11 

11 
11 

ll 

11 

72 End Frante ........••...•..•.. , 8 12 
73 Mounting Block ••••••••••••.•• 11 12 
74 Cover •.••...••••••••••••••••• 6 12 
75 Movable Contact Assembly •••.• 3 12 
76 Stationary Contact Asse■bly •• 4 12 
77 Molded Contact Support ••••••• 5 12 
78 Molded Barriers •••••••••••••• 2 12 
79 Shaft ....•.•...••.•••..••..•. 10 12 
80 Cams on Shaft. • . . • . • • • • • • • • • • 7 12 
81 Crank with Pin and Cotter •••• 9 12 
82 Li.n.k. • • . . . • . . . . • • • • • • . . . • • . • . 12 12 
83 Index Arm, with Pin and 

Cotter {Extension of operat-
ing Crank Pt. 8, Fig. 8) ••••• 14 12 

Manual Closing Switch 

84 Molded Frame ••••••••••••••••• 1 13 
85 Contact Brackets and 

Stationary Contacts •••••••••• 2 13 
86 Terminals and Binding Screws • 3 13 
87 Operating Rod •••.•••••••••••• 4 13 
88 Compression Spring ••••••••••• 5 13 
89 Washer. . • . . . . . . . . . . . . . . • . . . . . 6 13 
90 Contact · Spring ••••••••••••••• 7 13 
91 Insulation ••••.•••••••••••••• 8 13 
92 Movable Contact Strip •••••••• 9 13 
93 Guide ••••.•.••••••••••••••••• 19 13 

Item Part Fig. 
94 Mo 1 ded Frame. • . . • . . . . • . • . . • . . 7 14 
95 Mounttng Screws, R.H. 

#6-40 X 1/2. • . • • • • . • • • . • . • • • . 12 14 
96 Operating Rod ••......•....... 14 14 
97 Compression Spring •..•••.•.•. 13 14 
98 Contact Spring ••..•••.•.••••• 11 14 
99 Movable Contact Strip .•••••.• 10 14 

100 Stationary Contacts •.•.•••••• 9 14 
101 Binding Screws ..............• 8 14 
102 Stop .••••••••.•.•••••.••.•••• 15 14 
103 Operating Lever .•••••..••••.• 17 14 
104 Adjusting Screw .............• 16 14 
105 Lock Nut., •••.••.•••••••••••. 18 14 
·106 Pin and Cotter ............... 19 14 
107 Flat Spring •••••••••••••••••• 3 14 
108 Insulation •••••••.••••••••••• 6 14 
109 Support Plate ••.•.••••••••••• 5 14 
110 Pin' of Breaker Closing Links. 4 14 

Dual Oil Film Magnetic 
Overcurrent Trip Device 

111 Magnet • •.••.•.••••••••••••••• 4 

" . • . . . . . • • • • . • . . . . • . • . • . 11 
" 

112 Series Coil with Upper Ter­
minal and Lower Stud •••••.••• 

" " " " 
" 
" 

" 
" 

" 
" 

" 
" 

113 Insulation Tube •.•.••••.••••• 
114 Insulation Washer .....•...... 

" " 
115 Armature Assembly, ••••••••••• 

" " 
116 Frame ........•.........•..... 

" 
" 

117 Pin a~d·c~ii~~;:::::::::::::: 
" " " 
" " " 

118 Pivoted Cover and Support ••• 
119 Oil Pot .•.•.•••••.•••••••••.. 
120 Lower Disc ••••••••••••••••••• 
121 Upper Disc ••••••••••••••••••• 
122 Shank . •.•..........•......... 
123 Spring .••••.•..••.••••••••••• 
124 Instantaneous Spring ••••••••• 
125 Calibration Spring ••••••••••• 

" " 
" • 

126 Calibrat~on Adjusting Knob 

2 

9 
16 

4 
4 

10 
11 

3 
1 
1 

12 
5 

11 
13 

6 
9 

14 
15 
16 
17 
18 
19 
20 
21 
10 
14 

and Screw. • • . . . . • . . . . . • . • . . • • 22 
" , " " • " 11 
" " " " " 

127 Calibr.ation Index ••.••••••••• 
15 
23 
12 
16 

128 

129 

" " 
" " ............ 

Screws, Bex. Bd. ~O - 32 X l/2 
•~th Nuts and Washers ••••••.• 25 

• • • • • 13 
Screws, R.H. #8- 36 X ij,i"··· 

15 
7 

20 

15 
7 

20 
25A-B 

15 
15 

25A-B 
15 
20 
15 
20 

25A-B 
15 
20 

25A-B 
15 
15 
15 
15 
15 
15 
15 
15 
20 

25A.-B 

15 
20 

25A-B 
15 
20 

25A-B 

15 
20 

with Washers ••.•••••••.••••.• 26 15 
130 Calibration Plate •.•••••••••• 

" • 
.. .. 

131 Adjusting Stop ••••••••••••••• 

27 15 
14 20 
13 25A-B 
24 15 
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Dual Thermal Magnetic 
Overcurrent Trip Device 

Item Part 
132 Molded Frame •••••••••••••••• 4 
133 Magnet Assembly ••••••••••••• 6-
134 Series Coil............... • • 5 
135 Induction Ring •••••••••••••• 7 
136 Armature ••••.•••••...••••••• 19 
137 Spring Binge •••••••••••••••• 14 
138 Yoke. . • . . . . . . . . . . . . . . • • • • . . • 20 
139 Pin for Yoke and Armature ••. 25 
140 Adjusting Screw and Spring •• 21 
141 Flat Buffer Springs ••••••••• 22 
142 Leather Buffer •••••••••••••• 24 
143 Armature Adjusting Screw 

and Nut . ••••.•••••.••••••••• 23 
144 Reset Spring for Yoke ••••••. 
145 Adjusting Screw ••••••••••••• 
146 Trip Arm •••••••••••••••••••• 
147 Bimetallic Strip •••••••••••• 
148 Thermal Trip Arm •••••••••••• 
149 Pin ••••••••••••••••••••••••• 
150 Latch Support ••••••••••••••• 
151 Adjusting Screw •.......•.••• 
152 Latch Plate ••••••••••••••••• 
153 Tor~ion Spring •••••••••••••• 
154 Spring for Thermal Trip Ann •• 
155 Calibration Knob •••••••••••• 

·156 Calibration Cam, Spring 

26 
?:'! 
29 
13 
9 
8 

10 
12 
15 
11 
16 
17 

And Cotter. . . . . . . . . . . . • • . • . . 18 
157 
158 
159 

Short Circuit Spring •••••••• 
Spring Guide and Lock Nut ••• 
Tubular Spring Guide 
And Cotter .........•..•••••• 

1 
2 

3 
160 Pin. . . . . . . . . . . . . . . . . . . . . . . . . 28 

Instantaneous Overcurrent 
Trip Device 

161 Stop and Bex. Nut ••••••••••• 7 
162 Support for Stop •••••••••••• 8 
163 Trip Plate, riveted to 

Armature Assembly ••••••••••• 9 

Instantaneous Short 
Circuit Trip Device 

164 Lower Stud •••••••••••••••••• 1 
165 Spacer (if needed) •••••••••• 2 
166 Brass Plate ••••••••••••••••• 3 
167 Screw, F.B. #10-32 X l"...... 4 
168 Magnet • • • • • • . • • . • • • • • • • • • • • • 5 
169 Screws, R.B. #10-32 X 7 /16 

With Locktrasher ••••••••••••• 6 
170 Brass Guides •••••••••••••••• 7 
171 Guide Rod, Welded to 

Armature .••••...•••••••••••• 8 
172 Armature •••••••••••••••••••• 9 
173 Nuts, 1/4" - 20 ••••••••••••• 10 
174 Brass Rod, brazed to 

Brass Plate ..••.•••...•••••• 11 
175 Trip Arm .•.......•.••.•••••• 12 
176 Brass Tube •••••••••••••••••• 13 
177 Compression Spring •••••••••• 14 
178 Brass Cup ••.•••••••••••••••• 15 

Undervoltage Trip Device 

179 Composition Spacing Block ••• 19 
180 Screws R.H. *10 Self Tap-

pin,; with Washers . ........... 22 

Fig. 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

17 
17 
17 

17 
17 

20 
20 

20 

21 
21 
21 
21 
21 

21 
21 

21 
21 
21 

21 
21 
21 
21 
21 

22 

22 
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Item Part 
181 Magnet •••...••••....•••..•.• 23 
182 Soren, R.H. f 10 - 32 l'. 1-3/4 

and Lookwasher •••••••••••••• 20 
183 Support •••••.••••.•••••••••• 
184 Barrier . .............•...... 
185 Brass Guides •••••••••••••••• 
186 Soren, f4 X 1/4 

27 
17 
24 

Self Tapping •••••••••••••••• 16 
187 Armature •••••••••••••••••••• 25 
188 Pin and Cotters ••••••••••••• 26 
189 Stop Screw, R.H. 1/4" -

20X5/8 with Bex. Hut 
(For Direct Current Only •••• 15 

190 Potential Coil •••••••••••••• 21 
191 Trip Lever •••••••••••••••••• 9 
192 Pin and Cotters ••••••••••••• 10 
193 Stop Link(Instantaneoua 

Only) . • . • • . • . • . • . . 11 
194 Pin and Cotters ••••••••••••• 8 
195 Spring ••••••••••.••••.•••••. 12 
196 Spring Adjusting Screw 

#10 - 32 X 1-1/2 with 
Locknuta •.•.•••.•......•..•• 14 

197 Frame ....................... ... 13 
198 Trip Adjusting Sorew,Hex. 

Rd. fl~2 X 1-3/8 with Nuts... 4 
199 Composition Trip Arm .••.•••• 3 
200 Reset Ar11 •••••••••••••••.••• 1 
201 Reset Link ••••••.••••••••••• 7 
202 Flat Spring ••••••••••••••••• 6 
203 .Buffer Spring ••••••••••••••• 5 
204 Pin and Cotters ••••••••••••• 28 
205 Reset Adjusting Screw BeL Bd. 

#10 - 32X5/8 ••••• • ••••••••••• 29 
206 Bex. Nut #10 - 32 •••••••••••• 30 
207 Plunger (Time Delay Only)~ •• 32 
208 Frame " " " • • • 33 
209 Cover " " " 34 
210 Oil Dash Pot " " 35 
211 Disc " "·. • • • • 36 

Reverse Current Trip 
Device (Rotor TyPe). 

212 Series Coil with slotted 
Connection Straps •••.•.••••• 

213 Magnet Core ••••••••••••••••• 
214 Magnet Supports ••••••••••••• 
215 Pole Shoes .•.•.•••••••.•.••• 

1 
7 
8 
9 

216 Armature •••.••••••••••.•..•• 12 
217 
218 
219 
220 

221 
222 

223 

224 

Armature Coil ••••••••••••••• 
Connection Strap Support •••• 
Insulation Washer •••..•••••• 
Screws, R.H. 1/4" X 20 X 
3/4" with insulation .Buah­
ingg, Washers and Muta •••••• 
Insulation Tube ••••••••••••• 

11 
4 
2 

3 
5 

6 
Bolts, Bex. Rds. 3/8 - 16 X 
1-1/4 with Lookwaahera •••••• 
Bolts, Hex. Rda. 5/16 - 18 X 
1-1/4 with Lockwa■hera ••.••• 10 
Upper Connection Strap 
of Coil.. . . . . . . . . . . . . . . . . . . . 13 

225 Side Connection Strap 
of Coil ••.•••..•••••.••••••• 14 

226 Studs 5/16" - 18 X 9" with 
Nuts and Washers ••.••••••••• 17 

227 Rear Armature Bearing ••••••• 18 
228 Front Armature Bearing •••••• 23 
229 Armature Shaft •.•..•••.•...• 19 
230 Upper Dust Cover •••••••••••• 16 

Pig. 
22 

22 
22 
22 
22 

22 
22 
22 

22 
22 
22 
22 

22 
22 
22 

22 
22 

22 
22 
22 
22 
22 
22 
22 

22 
22 
22 
22 
22 
22 
22 

23 
23 
23 
23 
23 
23 
23 
23 

23 
23 

23 

23 

23 

23 

23 
23 
23 
23 
23 

• 

• 

• 

• 
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• 

• 

.,_ 

• 

Item Part Fig. 
231 Lower Dust Cover •.•.•••••••• 20 23 
232 Spacer ..••.•.•.••..••••••••. 21 23 
233 Escutcheon Plate •••••••••••• 24• 23 
234 Spacer ..•••..••••••••••••••• 25 23 
235 Calibration Spring •••••••••• 26 23 
236 Trip Crank . ......•••..•••••• 27 23 
237 Spacer .•..•.•••.••••••••••.• 28 23 
238 Pin . ..........•..•.•••...••• 29 23 
239 Trip Rod flO - 32 and Assembly 30 23 
240 Trip Lever •...•...•...••.•.• 
241 Calibration Screw, Bex.Rd, 

with Washer and Cotter •••••• 
242 Calibration Plate ••••••••••• 
243 Calibration Index .•.••••.••• 
244 Compression Spring •••••••••• 
245 Stop Screw for Normal 

Rotation •••••••••••••••••••• 
246 Stop Screw for Reverse 

Rotation ••.••••••••••••••••. 

Reverse Current Tri) 
Device (Magnet Type 

247 Laminated Section of Magnet .• 
248 Solid Section of Magnet .•... 
249 Insulation •••••••••••••••••• 
250 Potential Coil •••••••••••••• 
251 Armature Assembly ••••••••••• 
252 Stop Pin •...•..••.••..•.•..• 

31 23 

33 23 
34 23 
35 23 
36 23 

37 23 

38 23 

2 25A-B 
6 25A-B 
7 25A-B 
8 25A-B 

10 25A-B 
12 25A-B 

-30-

Item 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 

Part Fig. 
Trigger ••••••••••••••••••••• 17 25A-B 
Trigger Shaft ••••••••••••••• 18 25A-B 
Bearing Plate ••••••••••••••• 19 25A-B 
Trigger ••••••••••••••••••••• 20 25A-B 
Reset Crank ••••••••••••••••• 24 25B 
Insulation Link •• ~······•··· 25 25B 
Link ••••.••••..•..••.•.••••• 26 25B 
Pin and Cotters ••••••••••••• 27 25B 
Torsion Spring •••••••••••••• 28 25B 
Reset Lever ••••••••••••••••• 29 25B 

Shunt Trip Device 

263 Frame •. ...•.•.••..••..••••.. 2 26 
264 Adjusting Screw, R.H. #10 - 32. 

With Locknuts and Washer ••••• 3 26 
265 Mounting Screws, R.H. 

110 - 32 with Washers •••••••• 4 26 
266 ,.\.djusting spring ............ 5 26 
267 Pivot Link • .••.••.••.•...... 6 26 
268 Pin and Cotters ••••••••••••• 7 26 
269 Pin and Cotters ••••••••••••• 8 26 
270 Armature • .•...•••••••••..•.. 9 26 
271 Brass Guides .••••.•.••.•..•. 10 26 
272 Magnet • ••••••••••.••.••..••. 11 26 
273 Coil • •••.••.•••.••..••...••. 12 26 
274 Screws, #4-1/4 Self Tapping •. 13 26 
275 Plunger with Washer and 

Cotters ••••••••••••.•••••••• 14 26 
276 Trip Lever . ..•.•..•.....•... 15 26 
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