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DESCRIPTION OF SYSTEM 

The equipment covered by these instructions consists of a rigid, free 
standing, enclosed switchgear assembly, complete with buses, drawout air 
circuit breakers and other components required by the system design.  

The equipment is to be used for controlling and monitoring power to a 
3-phase, 4-wire, half-wave, silicon controlled rectifier network that is 
sequentially phase fired with the load connected line to neutral.



INSTALLATION INSTRUCTIONS 

NOTE: For prolonged storage in unheated areas or areas subject to high 

humidity, the space heater circuits must be energized from a 

12D/208 volt single phase source. The equipment is shipped in a 

plastic wrapping for protection during storage from dust, moisture 
and other contaminants. Care should be taken to see that this 

covering is kept intact.  

The equipment shall be installed on a level foundation and shall 

be bolted or welded to the floor as shown on the Arrangement 

Drawings, (8052-El.3, 8052-E2.2).  

Welding shall consist of a total of six (6) 3/8 inch by four (4) 
inch long fillet welds equally spaced along the front base channel 
and six (6) similar welds along the rear base channel.



NITI EF-CTRIC CO'TROL 

Sheet 1 of 1 

INSPECTION.1J METHOD SHEET # 
PREPARED BY: zr /7 

SHOP ORDER N: 8052 & 8053 APPROVED BY: 
PROJECT: Combustion .Engineerinq, Inc. (RTSG) DATE APPROVEL/ 7 
DRAWING: O0000-ICE-3008 REV. # NAME: Test Program 

ITEM #CHARACTERISTIC TO BE INJSPECTED J AEPTA TE -r"I 
_DATE DATE DATE 

I. Bench tests shall be performed prior to install 

ation in the switchgear. These will include 

the following: 

1) Check for mechanical defects in assembly 

or mechanical defects in operation 

(open-ing and closing contacts).  
2) Check electrical wiring and operation 

where applicable, while monitoring contacts 

Hi-Potential Test per C.E. Spec. Section 5.10.1 
on all equipment except that low current 

monitors and heater thermostats will be 

disconnected for this test.  

3. Point to Point Continuity Tests will be 

performed on all wiring with a bell or buzzer 

set to verify conformance to the.wiring diagram, 

4. System Operational Tests will be performed 

under a procedure determined by C.E. and U.E.C.  
These tests will be performed at U.E.C.  

5. The Environmental and Seismic integrity of the 
units covered by this specification is certi
fied in Wyle Laboratories Test Report 

- #42835-1, Rev. A dated January 13, 1975.  
Therefore Environmental and Seismic testing is 
not required.  

i:71r2 lREV.I



UNIT ELE CONTROL. INC. MAITL ANU FL ORatnA 32751 

ITEM QUANTITY 
CAT. OR STYLE: NO. ORIG. RE%. TOTAL / DESCRIPTION MFG. NO.  

erniih 30 copips of operatir~n anrd aintenance inrtructiors anld 

30 opion v ro rp r nart! list fcr eac h diffp rent ve of 
?qui prrrnt.  

Certificate of Conplidnce requ ired 

9 Circuit Breaker, tmvin - Drwp ne, 3- e. anV AC, .r 
anp trip, rr tricao uperated .hunt il v'ilj, 12)V PC 

(ortro . dual magnetic ovprcu, ront tr p rer pole.  
urdervoltage trip coil (intantaneojs ), electric clcinq 
rechanisrt-dead frort !!ic ted mecha ni r: 11 irterioO . 4w1,h 10r 

auxi liary con acts. 5 N.0. k 9 ..  

-2 - -Low c--rr-en !,.rn i tor i dev ic ra tid " iV, 60 H,', innit 0-60A. Avrian 7 ')- 1' 00 
sensinq 0-20 omplret with currrt trarformers i Ite 3 Aerospacp 

(r'.nl .w (v K ~Cor'trul Is 

R4V IS IONS Cchv; t i tn [e i neer n, Inc . SAN 0OOFRE - UN IT1 3 11 LL ()' MATI' AAL 10-27-75 1 Windsor, o'nrpnCtic,4 

1 ReAictor Trip i-ru it Pr -Paker wi n ar R # 1 o 12-3- CEe;P'! S r cif c dt ion 1370-IC E -3 t sf) i of a I. o



UNIT ELEt CONTROL. INC. MAtI ANt) FL)RIr)A 4;F?51 

ITEM QUANTITY CAT. OR ST'YLF 
NO. -JRIG. REV. TOTAL D ES C RI 1'TI MFG. NO.  

3 12 Current t.rAv; fr-!rg < -ow . rr n ri t.erin d v ie (1ici u hd Am rican 

wi t r 2', 0o T> : t. ,TL, erospacp 

-... U-01B, t nC. Centrol s 

4 4 Pushbtutton 4 Ni.. Contict- with red ut ton 4, .ilver rino micro PTP43F 

(U-01R. L-0B, U-C i ) Swi tch 

Pu hbutton 1 74.0., 1 N.C. cntacts with red button P, silvr ring Micro PTP43B 

3) Swi tch 

7 
6 1 Pushbutton 1 N.U.. 1 J.C. contact% wit' orpen button sivpr Miro PTP 68 

rin ( ) Svi tch 

Clear covo- V101, wire seal pro. '.. .. ''C 

REV IS IONS Combusti 'r frciner in ' I . . SAN ONOFRE - UNIT 3 1LL OV MAR ILPIA Wi ndsor , Conrnov t t u t ' T 
R e c o T r i .i.t d tr a e 3 h e r ,R N I V C.Ip r U CE PD .t ip i t ' 137010 o 

P_._1 70_i S o IF



UNIT ELE CONTROL. INC. MAITI AND FL OIDA 12 '151 

ITEM QUANTITY CAT. OH STYLE 

NO. ORIG. REV. TOTAL DESCRIPTION MFG. NO.  

8 9 Indicating liqht, type ET-16 with red color cap & 2000 ohm G.E. 011686708G3E 

resistor (U-018. U-010, U-02R, U-92C, 1-01C, U-04_, -04C, U-058 

& U-05D) 

9 9 Indicating liqht, type [T-16, with treen color cap A 2000 ohn .E. 1160fnP'3f 

resistor (U-018,t01 -,I08?, 0-02C, U-03C, 0-01B, U-04C, U-05R 

U-0s0) 

10 10 Space Heater, 25CW. 240V AC Chromalox 0 -1025 

11 4 Thermotat, DPST Dayton 2E17,1 

12 N/U 

REVISIONS Combustion Ennineerinq, Inc. SAN ONOFRE - UNIT 3 BILL OF MA'L PIAii 
1 -157to 3Windsor, Connctirut 

Peactor Trip Circuit Breaker SW (In,) 
4 CENPD Specificatior 1370-IC[- .0 IT of S 0. 1053



UNIT ELEL CONTROL. INC. MAlItANDI Ft ORIDA 37?6li 

ITEM QUANTITY CAT. OR STYLE 

NO. ORIG. REV. TOTAL DESCRIPTION MFG. NO.  

13 39 Terminal Board, 30A, 600V, 12-pole with cover Buchanan 616508-6 

14 18 Fuse Block,_2-pole, 250V G.E. 8421-3 

15 18 Fuse, 30A, 250V Buss or NON30 

____ ____ - -___ ___ _ ~equal 

16 18 Fuse., OA, 250V Buss or NON10 

equal. .  

17 N/U 

18 4000 #14 - 41 strand wire, type SS Delco or 

equal 
REVISIONS Combustion Erqineerinr, Inc. SAN ONOFRE - UNIT 3 BILL OF MAnIP [A! 

Reactor Trip Circuit Breaker Sw hear 
4 CE1P) Specification 1370-1lE-. - SiT d of 0 5.3



UNIT ELEt CONTROL. INC. MAITLAND FLORIDA 32751 

ITEM QUANTITY CAT. OR STYL 

NO. ORIG. REV. TOTAL DESCRIPTION MFG. NO.  

19 100' 10 7 strand wire. type SIS Delco or 

equal 

20 1500 Ring tonque termirals with insulated ferrules for *14 wire, FTC 8537-10 

'10 stud 

21 100 Ring tongue terminals with insulated ferrules for *10 wire, '10 ETC CS2810

stud 

I 22 22 Copper Rar, 1/4" x 2" x 12' long, round edge 

23 1 Glastic. UTR, 3/4" x 3 x 6' sheet Glastic 

Corp.  

HF;VLSIONS Combustion Ennineering, Inc. SAN ON0FRE - UNIT 3 BILL OF MATERIAL1 
8-Windsor, ConnecticutR 

Reactor Trip Circuit Breaker Sw -- hqear "RN r 11 03 
4 CENPO Sppcificatinn 1370-ICEK Al SHT 5 of E b. 8053



JNIT ELEC. IC CONTROL. INC. MAInt ANo F moHIO 32751 

ITEM QUANTITY CAT. OR STYLE 

NO. ORIG. REV. TOTAL DESCRIPTION MFG. NO.  

24 24 Insulators, I" Rosite Rostone Stock) 

----- Corp.  

25 18 Threaded Rod, 5/16" dia. x 4 long 

26 3 Glastic channel, 1177-2A 33-15/16" long __Glastic Corp.  

27 24 -6 18 Compression Luq, 350 MCM, 2-hole, 3/8 bolt T &B 602F5 

28 16 -4 12 Compression Luq, 250 MCM, 2-hole, 3/8 bolt T 4B 60254 

29 20 T-Handle, Locking Corbin 15766 

REVISIONS Combustion Engineering, Inc. SAN ONOFRE - UNIT 3 BILL OF MATL4.AL 

10-27 Windsor, Connecticut DR 
Reactnr Trip Circuit Breaker chrpar 

' iTT. IA frMn rnori firat inn 1^-A7!-fr I SHT F of.03



NIT ELE CONTROL, INC. MAt tr. ANL F LORIDA 32751 

ITEM QUANTITY CAT. OR STYLE 

NO. ORIG. REV. TOTAL DESCRIPTION MFG. NO.  

30 5 Locking Handle, 3 point latch, type 2 National 68-0339CH 

31 60 ITE Concealed Hinge ITE C36970 

32 3 4" x 5.40 Channel Iron, 20' lengths 

33 30 P-4000 Unistrut Unistrut P-4000 

34 3 1/4" x 1" Hot Rolled Steel Flat Bar, 20' lengths 

35 1 3/8" x 3" x 4" Angle, 20' lengt- .  

rI 

REVISIONS Combustion Engineering, Inc. SAN ONOFRE - UNIT 3 BILL OF MATERIAL 
Windsor. Connecticut 
Reactor Trip Circuit Brea er F c'Caear 

4 CENPO Specification 1370- CE -0 Of7ofJ05 
A



NIT ELEC C ONTROL. INC. MAITL AND FLORIDA 32751 

ITEM QUANTITY CAT. o STYLE 

NO. ORIG. REV. TOTAL DESCRIPTION MFG. NO.  

36 7 Paint, UEC Std. White_ interior), aon - Amer-Flint 18-600 

37 5 Paint, ANST-61 Gray on Amer-Flint 118-1047 

38 4 Plexigias, 1/8" x 3-5,/8" x 4" UEC Stock 

39 1 3/8" x 2-1/2" C.R.S. Flat Bar, 5' length UEC Stock 

40 N/U 

41 250 Bolt, 3/8-16 x 1" long, grade 5 hiqh strength steel with nuts 

REVISIONS Combustibn Engineerinq, Inc. SAN ON0FRE - UNIT 3 BILL OF MATERIA1.  

1-t3-74 Windsor, Connecticut DRN rCH ? 19" 
Reactor Trip Circuit Breaker S 'chaear ' 
CENP) Soecificatio 1370-ICE .8- SuT P of S 0. 80l3



NIr ELEr' CONTROL. INC. MAITLAND FLORIDA 32751 

ITEM QUANTITY CAT. OR STYLE 
NO. ORIG. REV. TOTAL DESCRIPTION MFG. NO.  

42 50 Bolt, 1/2-13 x 1-1/2" lonn, grade 5 high strength steel (with 

nuts) 

43 9 Position Switch, 2 stage type SBM, with mounting_ 4operating G.E. SBM10AR416 

hardware, 2 N.0. 2 N.C. contacts 

44 9 Push-button station, two unit, momentary contacts. Top legend G.E. CR2943AA102A 

engraved "CLOSE", botton legend engraved "TRIP" 

REVISIONS Combustion Engineerinq, Inc. SAN ONOFRE - UNIT 3 . HILL OF MATE RI%1 J-13-7 [ Windsor, Connecticut DRN C II; 
Reactor Trip Circuit RreAker Swtchnpar DN t** cuso r3 
CENPl Specification 1370-ICE>. 21-6 sHT 9 of 9 S d.53 A Es



REVISIONS 
(4) 8-32 STANDOFFS FOR Lf DAM . ..l.vA 

i 1 - 3.oo -~.MOUNTING BRACKET CO A REV8E - -74 

3 
2 

v 

20+ 2.51 

A.C. CURRENT LEVEL CONTROLLER 
MAX 

MODEL 5105-850 

AB 
Input Current Range 0 to 600 Amps RMS 

Set Point Current Level Trip Point Adjustable 

CURRENT TRANSFORMER from 4 Amps to 20 Amps 
Set Point Repeatability 0400 mA Max 

Reset Automnatfc,4 Amps below set point 

Output Relay SPOT, 10 Amp Contacts 11128 VOC 

or 240 VAC 

Line Supply Voltage 105 to 130 VAC 
AC LiNe 

41rqec Range 47-63cHZ 

31(0 4 9 6 
Reso9s990 Milli Sec 

g ,Temperature Range Operating 0OC to 4700C 
RE LVOuts T O L 4Temperature Range Storage -550C to +850C 

MINIMUM OPENING FOR BUS 
BAR - 5

/AG WIDE BY 2 Y/ LONG 0 1 .. cru m1.1 f nAII 
.I9 . 9OSICN.l J.SULToN 7-2 574 AWI(AN AIROSPACE CONTROtS, INC.  

PSoftOWI0 DIflMrnI A.011I 

(uSC~I* ARMINGOAtf. t. L, H1W YORK 

Wiring Instructions 1C71 
Connect Terminal 07 to Terminal OA 
Connect Terminal 08 to Terminal B v , _________________ " 
Connect AC line voltage to Terminals 1 and 2 Ti p Dwo uOstbl 

6from 2:3 p t 70 -SIOAm-85



OPERATIN2G INSTRUCTIONS 
0 -1_ LINE VOLTAGE 

ELECTRIC HEAT THEUTOSTAT 
MODEL 2E174 Double Pole Disconnect FORM 

____ e -5S1789 

AUG. 1972 

GENERAL INFORMATION 

The Model 2E174 Electric Heat Thermostat is designed for Dial Setting: Knob may be'set anywhere between 40: and use on all types of electric heating installations such as 85TF. by simply turning knob so that indicator on the knob cable heat, baseboards, wall insert heaters, etc. Its narrow points to the desired setting.  
operating differential and the ability of its fully exposed 
knob to sense both radiant heat and room air temperature The knob may be turned past 40: to the "OFF" position to 
make this control ideal for use on such installations. obtain temporary shutdown of the heating equipment for 

short periods of time such as on weekends, vacations, etc.  The Model 2E174 is intended for use on 240 and 277 volts If wired as in Fig. 1, turning knob to "OFF" position will where local codes require that a double pole disconnect break both sides of line.  thermostat be used.  

NOTE: Only one side of line is broken during normal cycling 
of this thermostat.  

SPECIFICATIONS 

Electrical Rating: Range: 400 to 850 F.  
22 A. (5000W.) 240V. A.C. Differential: oF.  18 A. (5000W.) 277V. A.C.  

Switch Action: Open on rise Contact Structure: Double pole disconnect 

INSTALLATION 

If the heating equipment manufacturer has made provisions 
or recommendations for the location of this control, then 
follow those instructions. If not, the following suggestions 
should be observed.  
1. The control should be mounted in the wall, approxi

mately five feet from the floor, as near as possible to 
the center of the controlled area.  

2. It should be mounted on a partitioning wall, not on an 
outside wall.  

3. It should be mounted as far as possible from undesirable 
sources of heat and cold such as: 
a. Windows and doors 
b. Direct rays from sun 
c. Hot water or cold water pipes 
d. Adjoining outside walls 

See bck of sheet for Wirng.  

-1 -. -.---- --



WIRING 

iring should be done according to local and national b. Fig. 2-This diagram shows how this double pole 
i cal codes. Follow wiring instructions provided by disconnect thermostat may be wired to serve as 

actor or heater manufacturer. single pole thermostat. When wired in this manner.  
The thermostat has been designed to fit into any standard only one side of line will be broken when knob is 
2" x 4" rectangular conduit, sheathed cable or armored turned to "OFF" position.  
cable box. A deep type box should be used. 2. Mount switch into switch box with screws "C" and 'T".  

1. Make electrical connections to line and load terminals 3. Remove dial "A" by grasping dial at top and pulling 
as required. All connections must be tight. forward gently.  
a. IFig. 1-This diagram shows the normal wiring method 4. Attach cover with screws "B", tightening the screws so 

for this thermostat. This method must be used where-a 
ever local codes require that both sides of line be i wll 
broken when knob is turned to "OFF" position. 5. Snap on dial "A".  

a.Fig. TI digamsoNhormal wiring methodFg,2-ieFo 

everlo alkodsrqita both sides of linel beoOerto 
brok nen nobindt "OFF" position. 5.rak Snap one dial"A" 

of tine in *)OFF" 

NO0TE: INSTALL JUMPER BETWEEN 
OAD TERMINALS BY RUNNING 

JUMPKt BEHIND THERMOSTAT 

.....



GEI-50299B Power Circuit Breakers Types AK-2-15 and AK-2/3-25 

CUT-OFF SWITCH 6. mount the replacement switch by reversing 

A a Figure 7. 
theorder of procedure.  

As explained under "Operation", the function CLOSING SWITCH 
of the cut-off switch, is to de-energize the "X" Figure 

contactor coil and energize the "Y" relay coil 
as the breaker mechanism moves from the openedupper 
to the closed position. flange of the closing solenoid coil. A hole in the 

escutcheon (3) permits access to the switch button 

The switch is operated by the movement of (4). When the button is pressed, movable contact 

a mechanism link against the switch actuator (5) deflects and impinges upon stationary contact 

(6). This causes the actuator and movable contact (2). This energizes the "X" relay coil which 

assembly (4) to rotate counterclockwise about seals itself in, and, in turn, energizes the closing 

pin (7), opening the "bb" contacts (8) and closing solenoid.  
the "aa" contacts at (9). Overtravel of the 
actuator (6) beyond the point of making contact REPLACEMENT 

at (9) is absorbed by spring (5) which couples 
the movable contact (4) to the actuator. Spring 1. Remove escutcheon (3).  

(3) resets the switch after the breaker contacts 

open and the breaker mechanism resets. 2. Disconnect leads from switch terminals.  

The point at which the cutoff switch operates 3. Deflect the left end of hinge (7) to the left 

during the breaker closing cycle is after the spring so that the movable contact (5) may be dis

charged mechanism has been driven over-center. engaged from the switch assembly.  

This assures that the cutoff switch cannot operate 
too early in the breaker closing cycle, thus the 4. Removal of the two screws (10) from speed

X and Y relays are de-energized and energized, nuts (9) completes the disassembly of the 

respectively, at the proper time and the circuits switch.  
anti-pump feature is maintained. When the closing 
mechanism is driven over-center, the force of 5. Reassembly with new parts is a matter of 

the previously charged closing springs is released, reversing the described procedure. In re

prn eously r assembling, be sure the tab on the left end of 

sigthe breaker.  

*n 
hinge (7) is bent to the right far enough to 

PLACEMENT avoid any possibility that movable contact (5) 
might become free of the assembly.  

The cut-off switch is located above the breaker 
mechanism. It is fitted between the upperportions SHUNT TRIP DEVICE 

of the steel side plates that makeup the mechanism 
frame. A raised horizontal ridge on each side of Figure 9.  

the molded body of the switch fits into a cor

responding groove in each of the steel side plates. The shunt trip device is mounted underneath 

A round head screw on each side fastens the the horizonti cross frame member, just to the 

switch and side plate together. Replacement of left of the front escutcheon. It is composed 

the switch is accomplished by the following pro- of a magnet, coil and armature. The armature 

cedure:has 
an extended arm or striker (11) which bears 

cedre:against the, trip paddle (12) on the trip shaft 

1. Remove the cover on the top of the switch when the coil 8) is energized. This displaces 
by tkin ou thetwoscrws wichhol it the trip latch in the breaker mecha~nism, opening 

by taking out the two screws which hold itbreaker contacts.  

2. After taking careful note of the connection The trip device is generally activated by a 

arrangements, disconnect the leads from the remote switch or relay which closes the shunt 

switch terminals. trip coil circuit.  

3. Remove the two screws, one on each side, In order to avoid unnecessary heating of the 

which fasten the switch to the mechanism coil of the device, an auxiliary switch "a" contact 

side plates. Note thaft the one on the right is wired in series with the coil. This prevents 

hand side also holds a wiring cleat and spacer the energization of the coil if the breaker is open.  

which serves to hold the wires clear of the 
link connecting the mechanism andthebreaker REPLACEMENT 
position indicator.  

.e sf bThe entire shunt trip device may be dis

q~. emov th frot ecutceonfromthebreaer. mounted by disconnecting the coil leads and re

5. Slide the cut-off switch out from between the moving nuts (1). However, the only part of the 
device that might conceivably need replacement 

steel side plates by pulling straight forward. during the life of the breaker is the coil (8). This 

18



Power Circuit Breakers Types AK-2-15 and AK-2/3-25 GEI-50299B 

9. Rotate the retaining spring clips to the locked After the old relay has been removed, the 
position, making sure that each clip is in its wire leads to the relay should be stripped of 
proper recess, and replace the device cover. insulation to about 1/4 of an inch from the ends.  K A good mechanical connection should be made 

"Y" RELAY .before soldering.  

As described under "Operation", the "Y" relay After all connections are completed, the relay 
is a permissive relay which limits to one the number may should again be mounted to the breaker by 
of breaker closures possible on one closing signal. means of its supporting brackets and hardware.  

On drawout breakers, the "Y" relay mounting After replacement has been completed, the 
bracket is fastened to the right hand side member relay may be checked electrically in the following 
of the breaker frame by two mounting screws. On manner: 
terminal board breakers, it is fastened to the rear 
side of the terminal board support. The relay 1 
itself is fastened to an intermediate bracket which seApply lsn etoa 
is detachable from the main support. The junctures 
between the relay and the intermediate bracket 
and between the two brackets are rubber cushioned 2. Push button of closing switch and hold closed.  
against vibration and shock.  

REPLACEMENT 3. Continuing to hold push button in closed position, manually trip the breaker open.  
If replacement of the "Y" relay becomes 

necessary, it may be detached from its supporting 4. If the breaker stays open, and makes no 
brackets by removal of the fastening hardware. attempt to close, the "Y" relay is functioning 
The leads to the relay should be cut off as closely properly.  
as possible to the soldered cohnections so that! 
enough wire will remain for connection to the 5. While releasing the close button, observe 
new relay. Sufficient original wire is allowed the "Y" relay. It should open as the closing 
for this purpose. switch is released.  

Figiure 7. (695Ca62) Cut-Off Switch 

oew 5. Spring 9. Contact (AA) 

Aferal-onetonarecopetdeterea 

ma ofsits6. Actuator 10. Support 
3. Spring 7. Pivot Pin 
4. Movable Contact Assembly 8. Contact (BB)d 
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CLOSING SOLENOID need not be removed from the old bracket. This 
can be taken off the breaker simply by removing 

The closing solenoid consists of a magnet, the two screws which fasten it to the breaker frame.  
'i~ ture End coil. This assembly is located If the breaker is a drawout type, the supporting 

tly beneath the breaker mechanism to which bracket of the "Y" relay may be temporarily 
connected by a link which ties the upper end displaced to provide access to the screws.  

of the armature to the spring carrier of the 
mechanism. (See Figure 5.) Since the expendable parts of the "X" contactor 

are the contacts and the coil, ease of replacement 
When voltage is applied to the coil, the of these parts has been designed into the relay.  

magnetic force generated pulls the armature up Methods of procedure are as follows: 
into the coil and magnet assembly. This, in 
turn, rotates the spring carrier about its pivot, Contacts 
extending the mechanism spring and causing its 
line of action to move "over center", resulting 1. Remove relay cover.  
in a closing operation. 2. Remove terminal binding screw of stationary 

REPLACEMENT contact to be replaced.  

The only replacement operation that might 3. Lightly pinch with pliers (pointed end) the 
conceivably be required on this assembly is that split section of the contact which enters the 
of the solenoid coil. To replace this, proceed hole in the compound body of the device and 
as follows: lift out the stationary contact.  

1. Remove escutcheon by unfastening four flat 4. With the fingers, pull forward on the spring 
head screws in flange. guide of the movable contact, compressing 

the contact spring as. far as possible.  
2. Remove closing switch. (See "Closing switch".) 

5. With the spring thus held, grip the end of the 
3. Cut off or disconnect the coil leads. contact strip withpointed pliers, turn it through 

90 degrees on its long axis, and withdraw it.  
4. Remove four screws which fasten lower section 

of magnet to upper section. 6. Replace new contacts by reversing the pro
cedure.  

Allow lower section of magnet and coil to 
slide downward until clear of armature. Coil 

6. Reassemble with new coil by reversing order 1. Remove relay cover.  
of procedure.  

2. Turn the two retaining spring clips on the ends 
"X" CONTACTOR of the device through 90 degrees about their 

The "X" contactor is a heavy-duty relay which p 
performs the function of closing the circuit of the 3. Pull out the two halves of the body of the device 
breaker solenoid during electrical operations. which carry the stationary contacts. When 
Three of the four sets of contact of the device are these are clear of the frame, the armature 
arranged in series to minimize the duty required of and movable contact'assembly will move aside, 
any one contact. As explained under "Operation", exposing the coil.  
the fourth contact is used to "seal-in" the "X" coil.  

4. Remove the terminal screws of the coil and 
The "X" contactor is located on the right pull it free of its retaining spring clips.  

beneath the horizontal front frame member. It 
is mounted on three studs which fasten it to a 5. Place new coil on pole piece inside of the 
mounting bracket which is suspended from the spring clips and fasten terminals to leads.  
frame. Rubber bushings on the mounting studs 
provide anti-vibration and anti-shock protection 6. Just start the replacement of one of the 
for the relay. The relay contacts and their 
terminals are covered by a molded piece of cond blocks whichehol the satoa 
insulation which fits over spring clips that hold 
the cover in place.  thecovr i plce.7. Position the armature and -movable contact 

REPLACEMENT assembly to allow the entrance of the second 
stationary contact block.  

* Removal of the complete device is accomp
d by removing the cover, disconnecting the 8. When these parts are all properly aligned, 

s from the terminals, and removing the nuts with the stationary contacts under the movable 
from the three mounting studs. If the replacement contacts, push them into their guiding grooves 
unit includes the mounting bracket,the relay in the frame until theyboom.  
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6. If the breaker is manually operated, and has AUXILIARY SWITCH 
no auxiliary switch, it is now free to be lifted 
clear of the breaker. If it has an auxiliary The auxiliary switch is mounted on the left 
switch, this may be disconnected from the side of the operating mechanism frame. Its opera
mechanism as described under "Auxiliary ting shaft is linked to the output crank of the breaker 
Switch - Replacement, elsewhere in these mechanism. Through a cam arrangement, the 
instructions. operating shaft of the switch controls the open and 

closed positions of the individual contact pairs.  
7. If the breaker is electrically operated, it will Each stage of the switch, which is usually two-stage 

be necessary to disconnect the mechanism from or five-stage, contains one "" and one "b" set 
the solenoid armature. In order to do this, of contacts. An "al pair of contacts is always in 
raise the mechanism as far as the travel of the the same position as the main breaker contacts.  
armature will permit and remove the screw That is, open when the breaker contacts are open, 
which binds together the two extensions of the and closed when the breaker contacts are closed.  
armature. After this is removed, the armature Just the oposite is true of the "b" contacts. The 
extensions must be spread apart to release terminals of the switch are covered by a sheet of 
them from the link connecting with the mech- insulating material held in place by two screws 
anism. This can be done by threading a fastened along its left edge. Whenthisis removed, 
#10-32 screw at least 1-3/4 inches long into the terminals are exposed. The upper pairs of 
the top hole of the armature extension. This terminals are those which connect to "a" switches.  
hole is just above the one from which the The lower terminals connect to "b" switches.  
binding screw has been removed. As the end 
of the screw butts against the far extension, REPLACEMENT 
the two extensions will be spread open, re
leasing the mechanism link. 1. Remove auxiliary switch cover.  

8. The replacement mechanism may be installed 2. Disconnect leads to switch terminals.  
by reversing the order of procedure for dis
assembly. After reassembly, check the opera- 3. Remove two screws which fasten switch to 
tion of the breaker and, if necessary, adjust side of mechanism frame.  
the latch engagement.  

4. Remove switch by moving towards left.  
MOVAL OF FRONT ESCUTCHEON VA&LOVA OFFRON ESUTCEON5. Before mounting'repla cement switch, turn the MANUAL BREAKERS 4AULBEKR crank end of the switch operating shaft in position to engage the hole in the link con1. Remove set screw fastening the plastic handle necting with with the breaker mechanism.  

to steel operating shaft and remove the oper- Be sure the bearing washer is in place between ating the mechanism link and- the switch operating 
shaft.  

2. Open and remove annealed (soft) retainer and 
two flat washers from shaft. 6. Complete mounting by following disassembly 

3. Remove four screws from flange of escutcheon 
If the breaker is a drawout type, two small 
round head screws must also be removedfrom 
the bottom edge of the escutcheon.  

4. Push steel operating shaft through escutcheon 
bushing. 1. Closing solenoid 

5. Remove handle reset spring (8) Figure 6, and 2. "X" contactor (relay) escutcheon is free of breaker.  

6. Handle and escutcheon assembly can be as
sembled most easily by exactly reversing the 4. Cut-off switch procedure for disassembly. In replacing the 
escutcheon it may be necessary to use pliers 
to pull the operating shaft fully into the 5. Closing switch 
escutcheon in order to have space enough to 
replace the flat washers and the soft retainer. 6. Shunt-trip device 
The latter may be closed on its groove in 
the shaft by ordinary gas pliers. After re- The last two of these components may or placement, check operation of breaker. may not be present in the control arrangement.  
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Should the mechanism continue to function manually operated breakers, see procedure 
i-nroperly after the proper latch engagement described below.) Reen set and the corrective measures listed 

"Trouble Shooting" chart carried out, it is 2. Remove arc quenchers (See "Arc Quencher").  
ally recommended that no attempt be made 

to repair the mechanism interior but that a re- 3. Disconnect the twoinsulated connecting links 

placement mechanism assembly be obtained from between the mechanism and the contacts as in 
the factory. step 2 of the procedure for "Separation of 

Front and Back Frames" 

REPLACEMENT 
4. Remove the two elastic stop nuts, whichfasten 

1. If the breaker is electrically operated, remove the upper extensions of mechanism frame to 
the front escutcheon by taking four screws studs connecting with rear frame.  
from flange. If the breaker is a drawout type, 
two small round head screws must also be 5. Remove four screws which fasten the bottom 
removed from the bottom edge of the escutch- of the mechanism frame to the horizontal 
eon. (For removal of front escutcheon from cross member of the front frame.  

____ ____ ___19 
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Figure 6. (8024516) Cut Away Model of Manually Operated AK-2 Breaker 

1. Arc Quencher Muffler 8. Handle Return Spring 15. Movable Contact Pivot 
5Ceramic Side Plates .9. Overload Device 16. Contact Wipe Adjust

Steel Plates 10. Series Coil of Overload Device ment Pin 
Fixed Centers in Mechanism 11. Trip Arm of Overload Device 17. Movable Contact 

5. Latch Roller 12. Trip Paddle 18. Moulded Compound Bar 

6. Escutcheon 13. Movable Contact Pivot Support 19. Steel Back Plate 
7. Trip Latch 14. Crossbar 
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the breaker will not close. Use the maintenance where the latch and latch roller begin to engage.  
closing handle whenever closing or attempting In some cases, it may be necessary to turn to close the breaker during this entire opera- the adjusting screw less than 1/4 turn to tion. establish the position where the contacts move 

before tripping occurs. When this position is 3. Withdraw the adjusting screw from the locknut established, note the position of the slot in 1/4 turn at a time, attempting to close the the head of the adjusting screw.  breaker after each 1/4 turn, and observing 
whether the contacts move toward closing 4. Withdraw the adjusting screw three and onebefore tripping occurs. If the contacts move half turns from the position noted in step 3.  toward closing before tripping occurs, you have This sets the proper amount of latch engageestablished the position of the adjusting screw ment.  
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CONTACT SPRINGS listed is that of proper mechanism latch engage
(1o Figure 3 ment, the amount of engagement between the latch 

minimum force of 5 lbs and a maximum (7) and latch roller (5), Figure 6. This is the only 
fo f 9 lbs. should be required to begin move- adjustment that is required on the breaker mechofasnl0ttoay otc rmteoe anism, and proper latch engagement is obtained in ofa single stationary contact from the open 
position towards the closed position. This may the following manner: 
be checked by using a push scale applied at the 
point at which the, movable contact touches the 
stationary contact. If these pressures are not to make sure that the buffer paddle which stops 
obtained or if the spring is damaged, replacement against the end of the latch Adjustment screw is 
is required., rigidly fastened to the trip shaft. Hold the trip 

shaft (8), Figure 5, steady and attempt to move 
In order to replace the contact springtheupper the buffer paddle. If any relative movement 

stud (17) must be removed. The hardware which between the two is noted, tighten the fasteners 
fastens the stud to the breaker base consists of holding the buffer paddle to the trip shaft.) 
two screws (16), and nut (20). When These are 
removed, the stud may be withdrawn from the Latch Adjustment - Manual Breaker 
base in a forward direction. After the stud has 
been removed, it is a simple matter to disconnect 1. Locate the latch adjustment screw on the 
the two ends of the spring (19) and replace it lower, outer side of the right-hand mechanism 
with a new one. side frame. This screw is threaded through 

a nvlon insert locknut which, in turn, is welded MECHANISM to a projecting bracket on the side frame.  
The breaker mechanism is a spring actuated, over-center toggle type of mechanism. As the 2. Rotate the closing handle 90 degrees counter

closing force is applied, either by movement of the clockwise, setting the closing mechanism in 
operating handle or the closing solenoid armature, the reset position. Turn the adjusting screw energy is stored in the operating springs. After into the locknut until the closing mechanism 
the springs have gone over center, movement of the trips open, the closing handle returning to its 
output crank of the mechanism is still blocked normal vertical position. NOTE: KEEP 
for a time by a cam arrangement. As the springs HANDS CLEAR OF THE CLOSING HANDLE - rther extended, the blocking cam moves WHEN MAKING THIS ADJUSTMENT.  

om the output crank, and the springs are 
to discharge part of their stored energy, 3. Withdraw the adjusting screw from the locknut cl the breaker contacts. 1/4 turn at a time, attempting to close the 

breaker after each 1/4 turn, and observing This assures a fast-snapping closing action whether the contacts move toward closing 
regardless of the speed at which the closing handle before tripping occurs. If the contacts move 
is operated. before tripping occurs, you have established 

The breaker mechanism is tripped by the the position of the adjusting screw where the displacement of the trip latch (7), Figure 6. latch and latch roller begin to engage. in Looking at the breaker from the right hand side some cases, it may be necessary to turn the 
as in Figure 5, the tripping movement of the latch adjusting screw less than 1/4 turn in order 
is counter-clockwise. Operation of any of the to establish the position where the contacts 
automatic trip devices or the trip push button begin to move before tripping occurs. When 
causes the latch to move in the tripping direction. this position is established, notetheposition 
When the latch moves off the trip latch roller (7), of the slot in the head of the adjusting screw.  the remaining force in the operating spring causes 
the mechanism toggle to collapse, resulting in the 4. Withdraw the adjusting screw three and oneopening of the breaker contacts. half turns from the position noted in step 3.  

This sets the proper amount of latch engageADJUSTMENT ment.  
Since all the mechanism adjustments are Latch Adjustment - Electrical Breaker 

carefully set by experienced factory personnel after assembly at the factory, it should normally 1. Locate the latch adjustment screw on the not be necessary to make any adjustments in the lower, outer side of the right mechanism field. At the time of installation, and also in the side frame. This screw is threaded through course of a maintenance inspection, if the breaker a nylon insert locknut which in turn, is 
tfunctions properly through several repeated opera- welded to a projecting bracket on the side tions, it is best to assume that adjustments are f rame.  2. With the breaker in the open position turn the 

te breaker mechanism does not function adjusting screw into the locknut one complete prob, it is best to first perform the available turn at a time, closing thetbreaker after each remedial measures listed in the "Trouble Shooting" complete turn of the adjusting screw, until chart of these insof tth.,. One of the remedies 
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ment pin (15) on the center pole into position.  
Be sure the stationary insulation barriers 
are correctly located.  

Align the cross bar with the left and right 
pole pivot supports and install the left and 
right pole movable contacts. Use the bullet 
nosed steel pin to aid in aligning the holes 
in the cross bar, the contacts and the pivot 
supports.  

5. Install the left and right pole pivot pins while 
threading them through the spring clips and lock 
the spring clips (9). Be sure the pivot pins 2 J C are fully inserted.  

6. Adjust the contact wipe to 1/8" -t 1/32"1 by 
adjusting the eccentric contact wipe adjusting 
pin (15). The breaker must be open to adjust 
the wipe. In the event acceptable wipe cannot 
be obtained by moving the contact wipe ad
justing pin (15), from the movable contact 7 
forward or backward as necessary to bring 
the wipe within the range of the contact wipe 
adjusting pin (15). Do not exceed the recom
mended settings for wipe; otherwise the 
breaker may not close completely. When 
viewed from the top with the breaker closed, 
the movable contact should be centrally located 
with respect to the stationary contacts. If 
the movable contacts are not centrally located 
as shown in section CC, form the movable (* contacts until they are nominally centered. 0 0 

If the moving contacts are not centered with 
1/8" separation when closed against the fixed 
contacts, they should be bent laterally (after 
opening the breaker contacts). To do this Figure 4. (8039851) AK-2-25 Back Frame-Loca
without squeezing the two movable contact tion of Crossbar and Pole Shields 
arms together, a 1/8" spacer plate should be 
inserted between them; then the pair can be 1. Stationary Contacts 
grasped with pliers and bent in the desired 2. Movable Contacts 
direction for centering. 3. Upper Stud Asbestos Shield 

4. Crossbar Plastic End Shield New contacts should be adjustable using 5. Crossbar Assembly 
eccentric numbers 1, 2, or 3. These numbers 6. Crossbar Asbestos Inner Shield 
are the ones visible when viewing the breaker 7. Lower Stud Asbestos Shield 
from the front, not from above. (The higher 
numbers should be reserved for tightening 
at future maintenance readjustments after 
wear.) Also, if higher numbers are used, where adequate wipe is obtainable at settings open-end wrench to grasp the pivot portion of 1, 2, or 3, it is possible that the stationary the arm. The soft copper arm will bend with contacts will bottom, producing excessive back little difficulty. Both arms should be bent 
force on the breaker closing mechanism sothat identically.  
the toggle link will not pass center. As a 
result.the breaker will not complete its stroke, Operate breaker several times, and recheck and inadequate pressure and wipe will result; wipe to make sure bending of movable arms burn-up of contacts from just load current did not occur in these operations.  
will follow.  

7. Operate the breaker manually several times 
If the required wipe of new contacts cannot be to assure proper functioning occurs, then 
obtained with eccentric number of 3 or lower, replace the U shaped insulation (5) Figure 3 bending of the contact arms toward the closed and arc quenchers. When replacing the arc 
position is required. This should be done quenchers be sure the quencher is seated 

* individually, using an 8" Crescent or 1/2 - 5/8" downward completely and that thequencher 
tapered open end wrench to grasp the contact clamp covers the knobs protruding through 
and a 10" Crescent or the 1" - 1-1/8" tapered the irc quencher insulation.  

1. Sttionry Cotact
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stationary contacts and be sure to locate them REPLACEMENT OF MOVABLE CONTACTS 
in the breaker with the upper and lower contacts (18) Figure 3.  

aving their stop projecting surfaces as shown 
*Althe section AA, Figure 3. The upper left 

lower right contacts are identical as are contacts with a thin coat of D50H47 grease.  
lower left and upper right contacts.  

2. Assemble the center pole movable contacts, 
3. By placing the hook on the end of the contact align the pivot pin holes with the bullet nosed 

through the loop of the contact spring, the con- rod, and install the pivot pin and split pin.  
tact can be pushed toward the pivot surface 
and slipped behind the stop pin. Install all 3. Move the cross bar assembly into position 
stationary contacts in all poles. and insert the eccentric contact wipe adust

20 
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FRONT VEW OF FRONT V1EW OF 
STATKIO*AR CONTACTS 6 STATIONARY COTCTS 

SPRINGS 
AK-2-25 AK-2-I5 

Figure 3. (549D409-2) Contact Assembly 

1. Breaker Base 8. Spring 15. Contact Wipe Adjustment Pin 
2. Insulation 9. Spring Clip (Retainer) 16. Screw 

Insulated Stud 10. Cross Bar 17. Upper Stud & Arc Runner 
Upper Stud Barrier 11. Pivot Pin 18. Movable Contact 
Insulation 12. Lower Stud 19. Spring 
Links (Insulated) 13. Contact Pivot Support 20. Nut 

7. Tie Bolt 14. Spring 21. Stationary Contacts 
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shaped section which is easily accessible to a GENERAL PREPARATION 
At small, open end, 1/4 inch wrench. Two cantilever 

springs, which bear on each end against a portion 1. Remove arc quencher retainer (1), Figure 5 of the hexagon section of the pin, lock the ad- by loo ening the two captured nuts with a 
justing pin in place and provide index stops for 7/16" wrench.  
the process of adjustment. The right hand hexagon 
shaped end of the pin is numbered from 1 to 6, 2. Lift off the three arc quenchers.  which provides a reference for making wipe 
adjustments. 3. Remove the U shaped insulation (5) Figure 3 

Whe cotacs ae t b adustd, he econ-from each pole by lifting it and disengaging When contacts are to be adjusted, the recom-in the mended procedure is as follows: insulation.  

1. With the breaker in the open position andusing 4. As an aid to future reassembly of the movable the numbers on the right end of each adjusting contacts, note the position of all stationary pin as a reference, set each pin in the same insulation barriers with respect to barriers 
position. In many cases, the number 3 is a mounted on the cross bar.  good beginning point. The proper view of the 
number on the adjusting pin is obtained by REMOVAL OF MOVABLE CONTACTS viewing the breaker from the front and the (18) Figure 3.  adjusting pin from approximately a 15 degree 
angle with respect to the movable contacts. 1. Screw the threaded end of the steel rod Note that the numbers on the pin are not in lightly into pivot pin (11) on the right pole.  
numerical sequence as the pin is rotated.  

2. With a pair of long nosed pliers, unhook 2. By measurement, establish the position of the safety pin type spring clip (9) and extract front surfaces of the stationary contacts with pin (11) and remove spring clip (9).  
reference to the steel arc runners above and 
behind the contacts. 3. Grasp movable contact assembly and remove 

it from its seat on the cross bar.  3. Close the breaker, and establish the amount 
of wipe by again measuring as in step two, 4. Repeat procedure 1, 2, and 3 above on the and comparing the measurements with those left pole.  taken with the breaker open.  

4. If any set of contacts lead or lag the others, 5. Mo the coar wnwadto dingage open the breaker and advance or retard the on the center pole, then move the cross bar 
adusting pin to the next higher or lower toward the front of the breaker.  
number. Moving the adjusting pin to a higher number will increase the contact wipe and 6. Remove the split pin retaining the center 
moving to a lower number will decrease the pole pivot pin.  contact wipe.  

7. Remove the pivot pin and movable contact NOTE: No attempt should be made to move assembly.  the adjusting pin when the breaker is closed.  
Besides being more difficult, the additional REMOVAL OF STATIONARY CONTACTS force required to move the pin will tend to (21) Figure 3.  round off the flats of the hex section of the pin.  

1. Slip the blade of a heavy screw driver between 5. When all the contacts have the recommended the two upper contacts and force the contacts wipe of 3/32 to 5/32 of an inch, the contact toward their pivot point sufficiently far to adjustments are complete. disengage the contact stop surface from the pin.  

CONTACT REPLACEMENT 2. The contact canthenberemovedbydisengag 
Figure 3 the end of the contact from its spring.  

The normal situation that will exist in the 3- The two lower contacts can be similarily 
matter of contact replacement will call for re- removed.  placement of all the movable and stationary contacts at the same time. This will be the case REPLACEMENT OF STATIONARY CONTACTS 

where long use of the breaker in service has (21) Figure 3.  
resulted in extensive wear or erosion of the ilver alloy contact tips. A commonly used 1. Coat the contact pivot area only of each of e of thumb" is that contact replacement is the four contacts with a thin coat of D50H47 dicated if less than one-half of the original grease. Use only D50H47 grease.  thickness (1/8 of an inch) of the contact tip material remains. . Note the difference between the two types of 

by losenng he to cpturd nts wth9
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11. When all wires have been connected, refasten surfaces mates with the concave pivot surface on 

boyof the assembly to the breaker back the rear side of the stationary contacts. Each of 
e. the stationary contacts pivot in a horizontal plane 

approximately at their mid-points. The end of the 

ARC QUENCHER contact opposite to the contact tip end is formed 
ARCQUENCHER into the shape of a small hook. A tension spring 

engages this hook and provides the necessary 
The .arc quencher is an integral riveted as- contact pressure at the pivot and also at the point 

sembly composed of two ceramic side plates, a of contact with the movable contact arm. When the 

series of steel plates, and a muffler. The assembly breaker contacts open, a projection on the contact 

is covered by a wrap around of insulating material tip end of the stationary contact bears against a 

which inhibits any sidewise emission of gases. The stop pin restricting the movement of the stationary 
steel plates are held in position and supported by contact. This arrangement results in a continual 
the ceramic sides which are grooved vertically high force existing between the mating pivot 

to provide recesses for the vertical edges of the surfaces.  
steel plates. The bottom edges of the latter form 

may be drawn beween the breaker contacts during The movable contact arms pivot in th vertical 
interruption. The steel plates have the effect of plane, each making contact with a pair of stationary 

breaking up the arc, and cooling it and the gases contacts, and thus providing four low resistant 
that result from interruption. The entire assembly parallel paths of current for each breaker pole.  

provides a "chimney" effect which directs the hot, The movable contacts rotate about a burnished, 
ionized gases upwards through the steel plates and silver plated, copper pin which, in turn, is held 
mufflers and allows their safe and controlled by a pivot support. Each side of the pivot support 
escape at a cooler temperature. bears against the lower, outer surface of the contact 

arm and supplies a second low resistance path 

The muffler at the top of the assembly is a through the pivot. A "U" shaped spring clip made 
serpentine shaped strip of perforated,cOpper plated of silver plated conducting material provides an 

steel. It is important that the perforations of the additional current path and protects the other con
muffler be kept open, since their closure could tact surfaces of the pivot against pitting when in 

tend to prevent the escape of the gases along the motion. It also contributes to the force tending to 
;*ad path. At the regular maintenance inspec- increase the contact pressure between the lower 

would be well to check their condition and ends of the movable contacts and the pivot support.  
of the perforations that appear to beC 

c I W e d~yThe movable contact pivot support is mounted 
securely to the breaker base. If, as is normally 

If any very extensive burning or corrosion the case, the pole is equipped with an overcurrent 
is noted in the arc quencher, it shouldbe replaced. trip device, one of the terminals of the series coil 

Replacement is also indicated if any breaks or of the trip unit is fastened to the lower end of 
cracks are noted in the ceramic material. the pivot support. The other terminal of the 

coil fastens to the lower stud.  

REPLACEMENT CONTACT ADJUSTMENTS.  
. Removal of the arc quencher is simply a matter 
of lifting the assembly up and out, after the steel The only adjustment to be made on the breaker 
retainer across the front of the arc quenchers has contacts is that of contact wipe. This may be 
been removed. The upper edge of the steel arc described as the distance the movable and station
runner,-"fastened to the back plate of the breaker, 
fits into a recess in the back portion of the ar, ary move while they are touching one another in 

fitsint a eces i th bac potio ofthearc the process of breaker closing. The amount of 
quencher which locates it in its proper position contact wipe can be measured by comparing the 
upon replacement. Make sure the steel retainer position of the front surface of the stationary 
is replaced and fastened firmly to its mounting contact when the breaker is open to its position 
studs after the arc quenchers have been replaced. when the breaker is closed, in reference to some 

absolutely stationary part of the breaker. The 
BREAKER CONTACT STRUCTURE most convenient stationary part of the breaker to 

use as a reference point is the steel arc runner 

* The copper current carrying parts of the above and behind the stationary contacts.  
breaker are all mounted on a common base of 
insulating material made of polyester glass mat. The amount of wipe the contacts should have 
The copper of each pole consist of an upper stud is nominally 1/8 of an inch A plus or minus 

ot, stationary contacts, two movable contact tolerance of 1/32 of an inch is allowed.  
a movable contact pivot, and the lower stud. The means of adjusting contact wipe is pro

he upper stud branches into two pivot surfaces vided by an eccentric pin which passes through 
on its inner end on the forward or front side of 
the breaker base. Each of these convex pivot end of this pin has a free, projecting, hexagon 

decie8stedsac temvbeadsain
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BASIC BREAKER COMPONENTS 

DISCONNECTS The movable part of the secondary disconnect 
consists of an insulating body which holds a con

MARY DISCONNECTS ducting spring loaded plunger to which a flexible 
lead is attached. As the breaker moves into its 

The primar disconnects are attached to the enclosure, the plunger is depressed by sliding 
ends of the breaker studs on the rear side of the onto the stationary disconnects of the enclosure.  
breaker base. Each disconnect assembly consists REPLACEMENT OF MOVABLE SECONDARYDLS
of two pair of opposed contact fingers. These are CONNECTS 
secured to the breaker stud by a bolt which passes 
through the assembly and the stud. When engaged 1. Unfasten disconnect body from breaker back 
with the stationary stud of the enclosure, the 
disconnect fingers exert a set amount of force frame.  
against the stationary stud through the action of 2. Open tabs which hold wires on inner side.  
the compression springs. Retainers and spacers 
hold the contact fingers in correct alignment for 3. Pull contact tip loose from hollow tube.  
engagement with the stud. The amount of force 
which the fingers exert against the stud is deter- 4. Remove contact tip by cutting wire at its 
mined by degree to which the springs are com- base.  
pressed by the bolt and nut which hold the assembly 
together. This pressure is factory set between 5. Push wire through hollow tube of new dis
60 and 70 pounds. If, for any reason, the disconnects connect assembly.  
must be taken apart, the position of the nut on 
the bolt should be carefully noted, so that in 6. Strip insulation off end of wire to about 1/4 
reassemblying, the original amount of compression of an inch from end.  
can be restored by replacing the nut at its former 
position on the bolt. 7. Place new contact tip on end of wire and 

crimp.  
SECONDARY DISCONNECT, FIGURE 2.  SECODARYDISONNET, IGUR 2.8. Pull wire through holl ow tube until contact 

The secondary disconnects serve as connec- tip fits snugly against end of hollow tube.  
s between breaker control circuit elements 
external control circuits. They are used only 9. Crimp tab on other side of assembly to hold 

on drawout type breakers. A terminal board serves wire in place.  
the same purpose on stationary mounted and general 
purpose enclosure mounted breakers. The second- 10. Any hollow tubes which are not used should 
ary disconnects allow removal of the breaker with- be pushed into the disconnect body and held.  
out the necessity of having to detach external con- in that position by placing fibre spacers over 
nections. inner ends of tubes and spreading tabs.  

CONTACT 

1. Unfate dsoncbody om raerbc 

WIR 

Figure 2. (8017973) Movable Secondary Disconnects 
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_ EXCESS LUBRICANT SHOULD BE REMOVED TROUBLESHOOTING 

A CLEAN CLOTH IN' ORDER TO AVOID 
ACCUMULATION OF DIRT OR DUST. The following table lists several typical symp

toms of brieaker malfunction, together with theirC 
At each maintenance period, all silver to causes and remedies. If, at any time, these 

silver friction points, such as primary disconnects, symptoms are observed, their cause should be 
should be cleaned and given a fresh coat of G.E. determined and the necessary corrective action 
Spec. No. D50H47 lubricant, should be taken.  

TROUBLE CAUSETR E 

overheating Contacts not aligned Adjust contacts.  
AK-2/3 Breakers Contacts dirty, greasy or coated with d brk Clean contalts 

film 
Contacts badly barned or pitted Replace contacts 

Current carrying srdaces dirty Clean surfaces of current carrying parts 

Corrosive atmosphere Relocate or provide adequate enclosure 

Insufficient bus or cable capacity Increase capacity of bus or cable 

Bolts and nuts at terminal connections Tighten, but do not exceed elastic limit of 
Dot tight bot rfittings.  

Current in excess of breaker rating Check breaker application or modify circit 
by decreasing load 

Excessive ambient temperature Provide adequate ventilation 

re to ipTravel of tripping device does not provide Re-adjust or replace tripping device and 

AK-2 Breakers positive release sy tripping latch check mechanism latch adjustment 

Worn or damaged trip it parts Replace trip unit 

Bind in overcurrent trip device Replace overcurrent trip device 

False Tripping Overcurrent trip device pick up too low Check application of overcurrent trip device 
AIK-2 Breakers Overcurrent trip device time setting too shty Check application of overcurrent trip device 

Bind in overcurrent trip device Replace overcurrent trip deice 

Failure to Close and Latch Bin in attachments preventing resetting l s 

AK-2/3 Breakers of ltch 
Latch out of adjustm peat Adu t latch 
Latch return spring too weak or broken Replace spring 

Hardened or gummy lubricant Clean h earing and latch surfaces 

Closing solenoid btrned out Replace solenoid coil 

Solenoid control device not functioning Re-adjust or replace device 
properly 

False Tripping Captive Thump screw on Power Sensor 
AK-S Breakers loose fail- e circuitry reverts Tighten thumb screw on desired setting 

characteristic to minimum setting and 
maximum time delay 

Tap setting dial on Power Supply incorrectly e lc rn 

External Ground Sensor Col improperly connections. Check continuity of shield and 
connected conductors connecting the external Ground 

Sensor coil.  

Failure to Trip Loose or disconnected power e nsor die- Tighten or reconnect disconnect plugsn 

AK-S Breakers connect plugs 

Loose or broken power sensor coil tap Tighten or reconnect tap onnections 
connections 
Los rboe oe esrcl a Tgtno eonc a oncin
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MAINTENANCE 

INSPECTION front frame and mechanism of the breaker from 

BEFOREthe back frame or base, which consists of the KW BFOR INSECTON O AN MAITE- current carrying parts of the breaker and their ANCE WORK IS DONE, BE SURE THAT THE supporting structure. The procedure for this BREAKER IS IN THE OPEN POSITION. ALL operation is as follows: 
ELECTRICAL POWER, BOTH PRIMARY AND 
CONTROL SOURCES, SHOULD ALSO BE DIS- 1. Remove the arc quenchers (see section on 
CONNECTED. "Arc Quenchers").  

Periodic inspection of the circuit breaker 2 icnettetoisltdcnetn ik is recommended at least once a year. More (6), between the mechanism and the crossbar 
frequent inspections are recommended, if severe (10), by removing the tie bolt (7), and slipping 
load conditions, dust, moisture, or other un- the ends of the links off the ends of the should
favorable conditions exist. ered pin, (5) Figure 5 in the mechanism.  

If the breaker remains open or closed for 3. If the breaker is a drawout type, with secondary 
a long period of time, it is recommended that disconnects, Figure 2, remove the secondary 
arrangements be made to open and close it several disconnect supporting bracketfrom the breaker 
times in succession, preferably under load. back frame. Also remove any wiring bundle 

retainers that may be attached to the back At all times it is important not to permit pencil frame.  
lines, paint, oil or other foreign materials to re
main on the insulating surfaces of the breaker 4. Remove one elastic stop nut from each of 
as, they may cause low resistance between points two studs (3), which tie the upper ends of the 
of different potential and result in eventual elec- mechanism frame to the back frame of the 
trical breakdown. breaker.  

Always inspect the breaker after a short 5. Remove the two elastic stop nuts (9/16" Hex.) 
circuit current has been interrupted. which fasten the wrap around portion of the 

front frame to the back frame. One of these 
(C . At the time of periodic inspection, the follow- is located on each side of the breaker, about : nchecks should be made after the breaker has 2/3 of the distance down from the top edge n de-energized. of the back frame.  

1. Manually operate the breaker several times On drawout breakers for AKD Equipment, the 
checking for obstructions or excessive friction. bottom plate must be removed by first remov

ing two t8-36 screws located at thefront of the 2. Electrically operate the breaker several times bottom plate and then freeingtheplatefromthe 
(if breaker has electrical control) to ascertain slots located in the bottom of the back frame.  
whether the electrical attachments are func
tioning properly. 6. The two frames are now disconnected. How

ever, care should be exercised in separating 3. Remove and inspect the are quencher. Break- them to avoid damage to the trip shaft arms 
age of parts or extensive burning will indicate and paddles. While the back frame is held 
need for replacement. steady, lift the front frame and mechanism 

up and out so that the trip paddles on the 4. Check contact condition and wipe trip shaft clear the trip arms of the overload 

5. Check latch engagement.  
Reassembly of the two breaker halves is 6. Check operation of tripping devices, including accomplished by following the procedure outovercurrent trip devices, making sure all lined in reverse order.  

have positive tripping action. (Discernible 
movement in tripping direction beyond point LUBRICATION of tripping.) 

In general, the circuit breaker requires very (For detailed information on breaker features little lubrication. Bearing points and sliding 
listed, refer to appropriate sections of these surfaces should be lubricated very lightly at the instructions.) instuctins.)regular inspection periods with a thin "film of extreme temperature, high pressure, light grease, SEPARATION OF FRONT AND BACK FRAMES similar to G.E. Spect. No. D50H15 or RPM No. 5.  

Figure 3 Hardened grease and dirt should be removed from 
latch and bearing surfaces by the use of a safe 

Many maintenance operations will either re- cleaning solvent such as kerosene. Latch surfaces quire or be greatly facilitated by separating the should be left clean and dry and not be lubricated.  
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a rod against a trip paddle of the trip shaft, solenoid connecting link and manual cam connecting 

*S ting it, and causing the mechanism trip latch link are both connected to the closing spring pin 
be lisplaced. This allows the mechanism at the top of the mechanism, thus compressing 
age to collapse through the action of the the springs when force is provided by either 

mechanism operating springs. means of breaker closing.  

CAUTION: If the breaker is tripped manually The breaker is manually closed by rotating 
while the operating handle is in the reset position, the closing handle 90 degrees counterclockwise.  
the handle should be lowered by the right hand No reset stroke is necessary as is the case with 
while operating the trip button with the left hand. the standard manual breaker. Electrical closing 

ELECTRICAL WITH MANUAL OPERATION may be performed either locally or remotely in 
the same manner as the standard electrical breaker.  

This operating mechanism provides both man
ual and electrical closing. The operating mech- Tripping is accomplished by the manual trip 
anism is similar to the mechanism of the standard button on the escutcheon or by any of the electrical 
electrical breaker with the addition of the manual tripping devices available for use on the standard 
handle, cam and mechanism connecting link. The breakers.  

LIST OF W3RrVIATIO.IS 

A-TERMINAL BOARD LOCATED TOP RIGHT, 
FRONT VIEW.  

F-AKTFHRJM PERMISSIVE RELAY.  

A5 _ _LOSE &o-cabb) - CUT-OFF SWITCK 
3 AS r-(X)- CLOSING CONTACTOR-3 SETS OF CW 

TACTS IN SERIES (MAIN) 1 I SET 
2 2FOR SEAL*IN.  
I- L-PULBUIAUX SW-2'o, E CONTACTS 

STD) OR 5 8 s (SPECIAL) 
?J-SUN T TRIP DEVICE.  

WIt -s SOLENOID CLOSING MOIL.  
IP-ret-CLOSING SWrTCH ON BREAKER.  

2 IT-TRANSFORMER.  
bb a 2-r 

1Y Y 
sA 

4 4 

ELEMENTARY DIAGRAM 
FI.  

80- Ob CITE WE SEPARATE POW" SOLIKE FOR CLOSING 
COL 6 USED OM- ,IJPERS A)-A3 & A-A4 THEN 
CONNECT POWER TO Al A AZ.  

.uIt 2 .* -- 4- - - -- CLOSING 
rK 3 - !C:>r -- X CLOSING -K T- - SOURCE 

-4L -6 LIP LI 6 - -- TRIP 

b-- ? ---- c----Y SOURCE 7 - r- . SOURCE 

6 Icoo. too 

- 2- A4 LJ A? K K2- R w IG 
2 ACTORY WIRING 

I j r _W --- KC ORY WIRING FOR ENCLOSED 31CRO 
CUSTOIMER WIRING FOR STATIONARY 3R, 

I PI A5 - A 
ALTERNATE WeIG FOR USE WIN 

-2 -4 - ; IFOLLOWING CONTROL VOLTAGE RrING 

NI 575/230 V AX 60
$75/230 V A.C3 

CONNECTION DIAGRAM 

Fieure 1. (695C160-1) & k695C159-1) Typical Wiring Diagram 
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POWER CIRkJ1T L"RLAKUI:S 

Types AK-2-15 and AK-2/3-25 
0 

INTRODUCTION 

The instructions contained herein provide in- the receiving, handling, storage and installation 
formation for performing maintenance procedures of these breakers, refer to GEK-7302 furnished 
and for replacing AK-2/3-15/25 breaker compo- with all AK breakers.  
nents and accessories. For information regarding 

OPERATION 

ELECTRICAL OPERATION The breaker may be tripped open by any one 

0 Figure 1 of a number of electrical tripping devices which 
will be described in detail later in these instruc

The electrically operated breaker-closes when- tions. An individual breaker may have none or 
ever the closing solenoid coil is energized. This any combination of these devices. They are the 
causes an upward movement of the solenoid arma- overcurrent tripping device, shunt tripping device, 
ture, which initiates the mechanical closing action. undervoltage tripping device, reverse current trip
The closing signal may be given either by a ping device, and open fuse lockout device. All 
remote switch or relay, or by a closing button of them effect tripping by displacing the trip latch 
in the front escutcheon if the breaker is so of the mechanism. The trip latch is rigidly 
equipped. Either action (r fer to the elementary attached to a trip shaft which runs through the 
of the wiring diagram) energizes the coil of the breaker from left to right. Whenever the trip 
X relay through the bb contacts of cutoff switch shaft is rotated in a counterclockwise direction 
G and the normally closed contacts of the Y relay. looking from the right, the latch is displaced.  
When the X relay or contactor is energized, it The tripping devices are all equipped with strikers 
closes its contacts. One of these (Xl-2) seals or trip arms which act against trip paddles rigidly 
in the X coil. The other three sets of contacts, fastened to the trip shaft, causing it to rotate 
which are arranged in series, activate the closing on its bearings in a direction to trip the breaker.  
solenoid.  

The reverse current device and the shunt 
The breaker control scheme has an anti- tripping device each have a set of auxiliary switch 

O p feature which allows only one closure of "a" contacts in their circuits. (An "a" contact 
breaker for a single operation of the closing is open when the breaker contacts are open.) 

Wi tch no matter how long the switch may be This prevents their operation unless the breker 
held closed. This prevents the repeated operations is closed.  
that would ensue if one of the automatic trip 
devices was activated at the time of closing. The The undervoltage device coil is normally 
Y relay, together with the cut-off switch, provides continually energized. When the control voltage is 
the anti-pump feature. The mechanical action of low or non-existent, as when the breaker has been 
closing operates the cut-off switch, reversing pulled out for inspection or maintenance, the 
the position of the contacts from that shown on breaker is rendered trip-free by the undervoltage 
the diagram. This energizes the Y relay, if device. If it is desired to close the breaker, 
contact is still maintained at the closing switch, the device armature must be tied down or blocked 
with the result that the X relay circuit is opened closed against the magnet. The open fuse lockout 
by Y contacts 5-6. This prevents the X relay device is used on all AKU breakers and breaker 
from again becoming energized. Y contact 1-2 fuse combinations. The purpose of this device 
seals in the Y coil as long as contact is main- is to trip the breaker upon the blowing of any 
tained at the closing switch. one of the breaker fuses.  

Electrically operated breakers may also be 
closed by means of the maintenance handle which 
is furnished with the breaker. This is a separate 
tool and is simply a lever which permits an The manually operated breaker is closed by 
operator to push upwards on the closing solenoid first rotating the handle in a counterclockwise 
armature. Two small hooks on one end of main- direction through 90 degrees, then rotating it 
tenance handle are engaged in slots (9A) Figure 5, clockwise back to its normal vertical position.  
located in the lower portion of the front escutcheon The counterclockwise stroke resets the mechanism, 
(8A) Figure 5. Rotation of the long end of the readying it for the clockwise closing stroke.  
handle downwards forces the shorter end of the 
handle upwards against the bottom of the solenoid The breaker may be tripped manually by 
armature, and closes the breaker pushing the manual trip button. This action pushes 

These instructions do not purport to cover al details or variations n oquipmenlt nor to provide for every Possible 
ontingency to be met in connection with inswallation, operation or beinennce. Should fdirther information be desired 

oshould particular problems arise whach are not covered sufficiently for the purchaser's purposes. the mater should 
be re ferred to the Getrhl Elecmre s Company.  
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Installation and Operation of Type AK Power Circuit Breakers GEK-7302 

MAINTENANCE INSTRUCTIONS 

INSPECTION 
4. Inspect arc quenchers and contacts shorting, or replacing parts of the breaker, 

BEFORE INSPECTION OR ANY MAIN- for breakage or excessive burning, refer to the complete instruction for the 
TENANCE WORK 1s DONE, BE SURE THAT Should arc quencher barriers or contacts particular breaker type involved. These 

.THE BREAKER IS IN THE OPEN POSl
TION. ALL ELECTRICAL POWER, BOTH be eroded to hall their original thickness are: PIMARY ALL CONCTR L ORCESOT they should be replaced. Maintenance Breaker Type PRIMARY AND CONTROL SOURCES 
SHOULD ALSO BE DISCONNECTED. LUBRICATION 

GEI-5299 U-2/2A/3/3A-125,A 
Periodic inspection of the circuit In general, the circuit breaker re- GEI-93863 A-2/2A -25 

breaker is recommended at least once a quires moderate lumbrication. Bearing GEK-7303 AK-2/2A -5 
year. More frequent inspections are recom- points and sliding surfaces should be lub
mended, if severe load conditions, dust, ricated at the regular inspection periods AKU-2/2A/3/3A-50 
moisture, or other unfavorable conditions AK-2/2A/3/3A-505175S/ 
exist. Before 1005, AXF2C/2D/2E Beoelubricating remove any hardened GEK-7301 Power Sensor Solid State 

Always inspect the breaker after a grease and dirt from latch and bearing 
*short circuit current has been interrupted. surfaces with kerosene. ALL EXCESS 

At the time of inspection, the following LUBRICANT WHOULDBE REMOVEDITH GEK-7310 AK/AKU-4/5-50/5 At te tme f inpecion th A CLEAN CLOTH TO AVOID ANY AC-. E-39 Ts nsrcin o n 
checks should be made after the breaker CUMULATION OF DORT OR DUST. stInution or Io 
has been de-energized. salto rsrieo hasbee dcenegizd.On drawout breakers, the contact our. Power Sensor Equipped 

1. Manually operate the breaker, face of the disconnect studs should be AK breakers 
several times, checking for obstructions cleaned andgreasedwithGEGreaseSpecifi
or excessive friction. cation D50H47. types o ars b e: 

2. Electrically operate the breaker These instructions have astheirpur 
several times (if breaker has electrical pose the imparting of information of a 
control) to ascertain whether the electrical general nature concerning the installation GEF-4149 AK-2-15/25 
attachments are functioning properly. and operation of Type AK power circuit GEF-4150 AK-2-50 

breakers. If more complete and specific GEF-4395 AK-2/2A/3/SA-75 
3. Remove the arc quenchers by re- information is required, such as might be GEF-4396 AK-2/2A/3/IA-OO 

moving the channel shaped retaining bar, needed for overhauling the breaker, trouble GEF-4527 AK4/5-50 

Trade-Mark of General Electric Company 

9 

theyshoud bereplced



GEK-7302 Installation and Operation of Type AK Power Circuit Breakers 

_dM& closing signal now given energizes osition), due to mechanical designedinter- breaker. All of the means provided for 
trol relay X whose contacts clos Ference between the enclosure and the tripping the break roperate through striker 
plete the circuit through the closing spring discharge leveron the breaker. I arms which displace the mechanism trip 
oil. With the closing relay coil manual closing is desired with the breaker latch by moving against trippaddlesfastened 

energized the breaker closes as described racked In, the interference feature must be on the trip shalt. Looking at the breaker 
above. At the same time the closing relay removed, otherwise the breaker can be from the right, counterclockwise rotation 
contact closes to energize the anti-pump manually closed in the test position orfully of the trip shalt Causes the breaker to trip; 
relay causing its contacts to reverse pro- racked out position only. clocksise movement resets the mechanism 
viding the anti-pump feature. latch. The manual trip button, overload 

1. -With the ratchet type maintenance hand- devices, shunt trip, undtrvoltage tripping 
When the breaker closes, the mechani- le applied to the gear box shaft, operate device, and reverse current trip all operate 

cal operated G switches close to energize the handle until the springs are fully in this fashion to trip the breaker. The 
the motor again and the F switches open charged. The fully charged position is movement of the Prriker arms of all of 
and de-energize the control relay. The indicated by the spring charge indicator these, when activatt-1, should move from 
auxiliary switch contact opens preventing and by solid resistance to any further 1/32 to VC inch beyond the point at which 
the control relay from being energized until handle operation, tripping occurs. Ths is what is meant by 
the breaker is tripped open. 6 ith the G the expression, "positive tripping".  
switches closed, the motor charges the 2. Push down on the push to close leverto 
closing springs ready for the next closing release the energy storedinthe closing NT BOREVICE ANT UST.E operation. sprngs which closes the breaker's con

MANUAL OR MAINTENANCE CLOSING POSITION AND CONTROL POWER RE
OF ELECTRICAL BREAKERS To close AK4/5-50 breakers: MOVED.  

Allelctrca brakrs aybe loed NOTE: AK-4A and AX-5A drawout breakers Most AX-2 and AX-4 air circuit breakAll electrical breakers may be closed ers are equipped with series overcurrent manually by means of the maintenance i in a tion otheran thnTsT ip devices either of the dual magnetic 
handle furnished with the breaker or switchhandle ~ ~ ~ ~ ~ ~ ~~o "CnseOwt h rekro wic- i n n" position. othe then breaer "TEST type (instantaneous and time delay tripping) gear-o CD'peiin fte.rae so or instantaneous alone. Breakers are a workbench or on the extended rails, and designed to carry up to 100% of the con

To close AK-15/25 breakers:it is to be closed with the maintenance tinuous current rating of their tripdevices.  1. Place te Atwo5sm5 lrhokso handle, operate the drawout mechanism Any attempt to carry higher currents for -I. Pace te twosmall ooks f thehandle as fa as i will o as farc-ase itectill agoolingd clocdkwisecadirectionin 
into the two slots located in the lower This will put the mechanismin the "connect- pole erio wo 
portion of the front escutcheon. ed" position, and the breaker may be closed.  

2. Rotation of the long end of the handle If this is done, the mechanism will have All AK-3 and AK-5 type air circuit 
downwards forces the shorter end Of to be reset to the "disconnected" position breakers will be equipped with Power thehanle pwadsaganstthebotom before It can be reinserted into the breaker Sensor* overcurrent trip devices. The the handle upwards against the bottom coprmnintenlsu.  
of the solenoid armature, and closes time current band as well as the pic 
the breaker's contacts. 1 Place the matenance hand on Ings of th d cre adjustabe e 

inls AK-2/3-50/75/lOO breakers: ~~~the end of the camshaft below the motor,. igecpietubsce dut l he close A-2/3-50/75/phases for any particular characteristic or 
ce the ratchet type maintenance 2. Operate the handle until the closing setting. Should a thumb screw be Inon the shat that protrudes from spring goes over center and the breaker advertently left loose the Power Sensor 

lanl ntesatta tuefn closes. If the breaker is a "quick-close" will revert to the "minimum" pickup settings the gear reduction unit. breaker, type AK-4/5-50S, the spring will or "maximum" time delay bandsaccord
.2. Operate handle until the spring charge not release upon going over center, but ingly. lfafterinstallation,nuisancetripping 

indicator reads charged. will be held off by a blocking link. This occurs, check the PowerSensorfor proper 
S. ontnueto perte ande utilthe can be released by' pulling forward on the settings as required for the specific appli3. Continue to operate handle until the closing solenoid armature located beneath cation and tighten all the thumb screws on closings s the mechanism. This can be done safely, the Power Sensor.  contacts.since no moving parts are located in this 

space.For a more detailed discussion of the 
To close AX-50S/75S/100S, AKF2C, p construction, operation, and applicationof 

2D breakers and breakers equipped with overcurrent trip devices refertothefollow
the quick closing mechanism: The breaker is tripped open by the ing publications: 

displacement of a mechanism latch, which 
allows a toggle linkage supporting the 1. Maintenance manual for specific 

NOTE: All AKD, or AKD-5 drawout type movable contacts in the closed position to breaker involved (see "Maintenance").  
breakers equipped with the quick closing collapse. This trip latch is fastened 
mechanism cannot normally be closed man- rigidly to a trip shaft which runs hon- 2. "Selection and Application of Pow
ually wben in the racked in (coniected zon ly from left to right through the er Circuit Breakers" GET-1113.  

TYPE AKU AND BREAKERS WITH FUSE-BREAKER COMBINATIONS.C 

Open suse Lockout Device left hand side of the breaker (looking from latched In the closed air gap position 
This device may be furnished with any fmront). The purpose of this device is to allowing the reset button to extend forward 

of the above type breakers. The open fuse trip the breaker upofr the blowing of any one indicating which fus has blown, and simul
lockout device consists of 3 separately oper r of the breaker fuses. This energizes the eously holding the breaker in the trip
ated devices (one per breaker pole) each coil Of the device Causing the armature to free position until the latch closed armature 
wired in parallel to cor re spo- ding breaker engage the trip paddle, thereby tripping the is released by the operating of the manual 
fuses. These devices aire mounted on the breaker. Once operated, the armature is reset button.  

an b sli rsitacetoan frte 
hadeoeain 

2. Push down.on.the push to.close.lever.to



Installation and Operation of Type AK Power Circuit Breakers GEK-7302 

OPERATION 
MANUAL CLOSING 

AK-15/25 manually operated breakers breakers are closed by a solenoidcol. Te are closed by turning the handle 90 degrees armature of fhe solenoid is linked to the V. counterclockwise and then clockwise 90 breaker mechanism and Its movement, 8 degrees back to the original position. The operating through the Mechanism, Closes 
initial counterclokrwise movement resets the breaker. The closing solenoid circuit tG the closing mechanism. The clockwise m be operated by a push button closing movement closes the breaker. switch on the breaker or by a remote V 

switch or relay, depending on the individual The closing mechanism of the AK-2/3 arrangements desired. When a closing W 50/75/100. manual breakers is a spring signal is given, the X relay coi io enercharged mechanism similar to the one gized and It in turn closes its contacts. One used on AX-2/3-50'75/100 electrically op- of these seals in the X coil circuit; the erated breakers. AK-2/3-50/75/100 manual other three, which are arranged in series, breakers are closed by rotating the closing energize the solenoid closing coU. As the LEGEND handle counterclockwise through breaker closes, a mechanically operated ap:p i 
LY mately 120 degrees, and then clockwise switch opens one pair of its contacts (bb) - N k C back through 120 degrees to the normal Ac - S.ICA c 7Tc handle position. Four such complete move- which open cut out the X relay coll. The ZLOS'NS M010P ments of the handle are required to close contacts which close energize the Y rela, the breaker. During the four counterclock- coil, whose contacts now seal in the Y cog wise movements and the first three clock- and hold open the X relay coil circuit. This t OPEN S*TCM CONTACTS wise movements of the handle, the springs prevents another closing operation if one -NokMA.Ly CLOSEC S*11C. CONTACTS are charged. After approximately70 de- of the protective devices operates to trip S EJWKIAP DIAGAAM grees travel of the fourth clockwise handle thTEsjiL we,,,O O6(s CLOSL SLAkEA movement, the spring charged mechanism switch is released.  

is driven over-center and the breaker 
closes. A charge-indicator, numbered I to Large AX breakers (AK-50/75/100) 4, viewed through the breaker front es- are closed by the discharge of a closing cutcheon, moves with each complete har.ndle sprIng. ThIs rotates a crankshaft which, movement and indicates the number of by means of an attached roller, operates complete handle movements that have been a closing cam, forcing the movablebreaker 
performed. contacts against the stationary contacts.  

The closing spring is charged through the AK-4/5-50 manual breakers are also operation of a motor and gear reduction energized, operating the X contacts. This closed by means of energy released through ut- seals in the X relay and energizes the the discharge of a closing spring. The 
charging of the spring is done by a single The electrical control system is com- tor oncea stroke of the breaker handle. TIis involves prised of an X relay, two double contact raising the handle counterclockwise from mechanically operated switches (F and G), QUICK CLOSE BREAKERS the vertical position until a stop is en- a push button closing switch and any means countered after about 140 degrees of rota- for remote closing which the user may tion. The spring is then extended to its incorporate into the system. When voltage fully charged position as the handle is re- is first applied to the breaker, (before any turned to its normal vertical position closing signal is given) the motor is ener- anism differs from the standard electrical Release of the spring, and resultant closing gized through two of the X rela contacts mechanism in that thepre-charge operation of the breaker, occurs when the "close" and the two G switch contacts, he motor is extended to completely chargethe closing button in the escutcheon is pushed. (The then compresses the closing springs to the springs. At the end of the charg operabreaker will close only if the racking mech- pre-charged" position at which point the tion, which takes approximately 5 seconds, anism is in the "CONN or "TEST" position.) mechanically operated F and G switches (2 seconds for AK-4/5-50 breakers) aLatch are operated. This opens the G contacts, plate engages the prop roller to prevent the ELECTRICAL CLOSING stopping the motor, and closes the F con- closing springs from discharg .  (Figures 6 and 7) tacts, which readies the system for the 

STANDARD BREAKERS actual closing of the breaker. When the push button or remote switch snls for tl. osin springs Tey AK-15 and AK-25 electrically operated a closing operation, the X relay coil is the breaker is ready for a closing operation upon release of the prop roller. This may opo 
e accomplished either manually by de

epressing the closing lever on the n creaker, Scos or electrically by closin the remote closing CLOSE I SITCHc 
switch. Upon the berease of the prop S o roller the closing springs discharge and lg 

Ma E close the breaker in the same manneras i CsOS on the standard electrical breaker. AK-4/5 e a50 
breakers are closed through a remote L switch or the close button in the escutch

ote three whic tre arranged in serieswih ps 

enegzthsoendlosng 
A button closing switch).  

LESENr With control voltage applied, the motor 
LEGENs w i is energized through the G switch 

a ndLA COL and charges the closing springs. When the 

conact whic cls energAz COheC 
Y relayM 

o tl RELAY Cco TACT springs reach the fully charged position, 
S COL F an OPERATED the mechanically operated switches operate, V- REL4AY O AT 4 KALLY OPEN SpTCrv eONTACT reversing their contacts. Upon operation of U LD= S TCH c of these switches the motor is stopped by + ALLY OPEN SWC CONTCTSW1C the opening of the G switch. The closing INCIRMA* CM SWI~TCH OCI swACTS itc of the F sitch prepares the breaker for Internal Wiring AK-15 an L5 Internal Wiring a-50, 75 0 /100 ) are~Lement r----- 7oe by t e e. ofa closeng 

sprig. his otaes acrakshat wich 

by-mens ofan atache roler operates



GEK-7302 Installation and Operation at Type AK Power Circuit Breakers 

the two track lock links, and 2. Move the breaker and inner housing to breaker is in the racked in (connected 
e right track all the way forward. the fully withdrawn position. (See This interlock, when requeste _V_ 

. Breaker Insertion, Steps 1, 2 and 3). wzitll be provided with both AYM and =J W 

4. a lifting device and the spreader equipment that require quick close breakers 

provided for these breakers, raise the 
reaker and position it so that the 3. Rotate the two track lock links and 

ting pins on the side of the breakerA eectricaconne h 
'line up with the slots in the track and thtrctavlAtchifngdie 
are abo~ut 2 inches above the track. adlf rae padaa rm md oasr odcnitvt.Mtn 

comarten!untl rimry iscnnets surfaces should be parallel and firmly 

5. Pull the left track out and lower the Clathcoprmn.bteorlmedoghr. 
otctu

breaker so that the mounting pinshave 
a smooth 

engage the slots in the tracks. 4 oeteinrhuigt h once fns.Tebso al oncigt h 

6. Engage the racking handle. This is done against the track stops and then follow carrying capacity to prevent excessive 

by pushing the trip button in the breaker Steps 7 and 8 under Breaker Insertion. beating. Control circuit connections should 
escutcheon, sliding the cover below it The inner housing is now in the con- be made according to the wiring diagram 

esctceo, sidngnected position and the breaker is free 'which appltis to eact, breaker specifically.  
to the right, and inserting the handle from its compartment. Depending on the breaker type, those con 
on the jackshat. Breaker Removal A-4A/5A nections are made either to a termina 

7. Turn the handle counterclockwise as board on the breaker or to the stationary 
far as it will go, (if it will move in 1. Trip the breaker. parts of the secondary disconnects.  
that direction) and remove the handle.  

2. Erag e the handl e and rotat e it counte r- IDDWIDL'ALLT ENCLOSED ANID 

8. Push the breaker in against the track clockwise. If the breaker closing spring STATIONARY BREAKERS 
stops, and lock the track links. is ully charged, it will be discharged 

- automatically a couple of turns before The customers external connections 

9. Close the compartment door. Again the end of the action. for operation of breaker control components 

engage the handle as in step 6, and and accessories are shown in Fig. 1.  
rotate the handle clockwise as far as 3. Open the door, unlock the track locks, 
It will go. Towards the end, a high and pull the breaker all the way forward. .DRAWOUT BREAKER 
force requirement will be felt as the The breaker may now be lifted from 
disconnect fingers on the breaker en- the tracks. The customers external control con

gage the stationary studs. A couple of nections to these breakers are made to 
turns later, and the stop will be en- NOTE; The installation of AX-2/3-50S/75S/ the stationary secondary disconnected In
countered. The position indicator will lOOS/AKF2C/2D andbreakers equippedwith cated in the breaker compartment as shown 
now show "CONN." the quick-closing mechanism is the same as in Figs 2 and 3 AKD Equipment and Figs. 4 

the other breakers described in this book, :and 5 AKD5 iquipment. (Note - 1f the 
The only difference occurs with drawout breaker is used in a General Electric Co

Removal AK-2At3A breakers. The compartments that house the pany, Drawout Switchgear Equipment, all 

quick-close breakers will be equipped with external connections must be made to 

an interlock that revents the manual dis- terminal blocks located in the rear vertical 

M the breaker. chargng of the closing springs while the wiring trough of the equipment.) 

TRIP CLOSE TRI P CL05 REMOTE 
SOUP:E 50UPCE SOUP_E5OUACE CLOSE 

S REMOTE #_ 

N ) (y() CLOSE (y)X) (y))FUSES ell 
EME 7 FUSES 
TRh STA. SEC. AttachEC.ftingONNECce 

DISCONECTSLOCATED AT TOP OF COMP 

A.- A kA A A A AAAe AA AA 
442 4 A1 7 4 A1 7 4 

A tAA AAAA A A A A A A A AA At\A! 

< I< ->> 
FURNISHED ONLY 

<2< PNI~SHED > 6> WHEN REQUIRED 

<3< ONLY WHEN > 5> 

<5< > 5> 
<6< >2> 

<7 _____ 

(S FRONT VIEW AK - JA -15,25 &AK-2A- 15, 25 FRONT ViEW AK-2A-50,M7,100 
SPEAKER COMPARTMENT BREAKER COMPARTMFNT 

6 TY-PiCAL WWNG DIAGPANS 
rig. 4 

and lift b r a e up and-aw ay f ro m



Installation and Operation of Type AK Power Circuit Breakers GEK-7302 

1. The Connected Position - the breaker In 
the operating position, both primary and 
secondary contacts made and the door aRDS 
may be closed. REMOTE 

. The Test Position - the primary (power)COE SW.  
contacts not made but the secondaryCLOSING 
(control) contacts are made. Any 
breaker test not involving power may be VOLTAGE 
made in this position. The door may be AK-15/25 WITH EXTERNAL CONN C 4 C 

closed in this position. ECTIONS MADE TO RIGHT SIDE 

3. Disconnect Position - neither the pri- OF BOARD. FOR AK-50/5100 0 FUS 
mary nor the secondary contacts made. TERMINAL BOARD LOCATED ON T T G 

The door may be closed. LEFT SIDE WITH EXTERNAL 0 SOURCE 

4. Fully Withdrawn Position - the breaker CONNECTIONS MADE TO LEFT S 

completely out of its compartment ready SIDE OF BOARD. 0 UR OR 
for removal from the inner housing. The 0 
door must be open in this position.  

reaker Insertion AK-2A/3A - With the in- POTENTIAL 
ner hs ite connected position pro
ceed as follows: ( REVERSE 

1. Insert handle on jackscrew shaft located CURRENT DEVICE 

on left hand side of compartment right To (a) CONTACT OF 

above indicator. AUXILIARY SWITCH 

2. Rotate handle counter clockwise until 
jackscrew is stopped. (Indicator should 
read DISC).  

3. Remove handle and open compartment 
door.  

4. Rotate the two track lock links and 
pull the right track to the limit of 7. Push the breaker in against the track longer be rotated. (Indicator should 
its travel. stops. Rotate the two track lock links read CONN).  

0 to lock the breaker in place. Close 

5. Using a lifting device, raise thebreak- the compartment door.  
er until the breakers mounting pins Breaner hosng in the c pition, 
are approximately one inch above the NOTE: When moving abreakerfrom 
tracks. one position toanother,besurebreaker proceed as folows; 

is tripped open. 1. Open do-or and remove wooden wedge 

14 6. Pull the remaining track out to the in the lower guide slot of the inner 

limit of its travel and lower breaker S. Insert handle on jackscrew shaft and housing 
so the breaker mounting pins drop into rotate clockwise to move breaker into 
the slots in the track. Remove the the compartnent. Breaker is in con- 2. Pull inner housing forward as far as 

lifting device. nected position wben jackscrew can no possible.  

NOTEO WHEN SEPARATE 
STA. SEC. PwR. SOURCE BOR 

DISCONNECTS CLOSING IS 
E USEDC OMIT C 

IEOT JUMPERS T L) z 

OFOT BOARD. FOR AKZ/T/00O 

CLOSE __ A2-A4. 6r= 0 
L E F T H E N C O N -S E T E t R N A LO 

NNETNECT PWSo-MA OEF 
T ADE&A2 OF B R Oc * 

CW 

M~~ TO (a00 L 

OTEEMOTE 

45 ss a DO STA SEC. DISCONNECTS 

(Y).--..~. TLOCATED AT TOP OF COMP 

a FNUSE S T P IN 

ADEIUIRED I V 4N SEORLE 

OPOTENTIAL 

) CONTACT OFL 

C_,,_44WHEN REQUIRED 

5 8 . 2 Frot Viiu.A-3S(Fron5tBVieke 

2Compartmt Fig. .3 Front Vied oo-5r, 75, 10 Breaker Compartent 

5, 

- '. . . OTE: H~en mo.ing-a.breaker.from 

on oiint nteb uebek r



GEK-7302 Installation and Oeration of Type AX Power Circuit Breakers 

-. ~rawoul breakers are fastened to a the breaker carriage. This is the safety cause the breaker t be'tip free. Tighten 
tINE. tray which extends out from the position stop where both the primary and the 3/8 inch hex head screws inserted in the 

e to receive the breaker. Small secondary contacts are disengaged. Again front holes of the drawout tray during step 
brWera have guides on their side plates lilt the position stop handle. Slide the 5 of this operation. The-breaker is now in 
which slide in channels in the enclosures. breaker slightly forward to remove it from the operating position.  
Both large and small breakers have a test the enclosure.  
position in which the secondary disconnects Withdrawing Breaker AK-50, 75 and 100 
are engaged, but the primary disconnects Inserting Breaker AK-50. 75 and 100 
are not. In this position, the breaker may 1. Trip the breaker to release the 
be operated electrically without energizing 1. Lift the breaker to a position ap- positive racking interlock.  
the load cable or bus. proximately six inches above the height o 2. Lift the racking hndle as far as it 

Use D5OH47 lubricant on the disconnect the compartment tray. Wil go 
terminals to reduce the force required to 2. Pull the drawout tray out under the 
insert the breaker. breaker as far as the tray will travel. This operation will re-engage the trip 

NOTE - When , installing an individual interlock to hold the breaker trip-free for 
Inserting Breaker AE-15 and 25 skeleton housing for a drawoutAK-50or75, the remainder of the racking operation.  

locate a bolt head over the two front bottom Note that here t~he carr. is rotated by lifting 
1. Trip the breaker. mounting holes the housing to provide a the handle, whereas i racking the breaker 

2. Raise the breaker until the guidein, the operation is pformer as a result 

on the sides of the breaker are level with 3. Lower the breaker about 1/2" above 

their mating supporting channels in th the dowel pins on the tray and push the 3. Reset the handle Its lowered 
ther mtin suporingchanel inthebreaker back into Its compartment so that position and lift it again. This operation 

enclosure, and slide the breaker part way the rear bottom angle of the breaker is must be performed 5 times to completely 
into its enclosure. (Note - The breaker agair-at the guides on the tray directly back disengage the cams from their racking 
will be obstructed by a position stop at the 
bottom of the enclosure after the breaker 
has traveled only a short distance into the 4. Slowly lower the breaker onto the handle drop to its normal position.  
cubicle. Lift the position stop handle, tray and at the same time guide it so that 
located at the bottom right of the enclosure, the holes in the rear angle of the breaker 4. Pull the breaker out of Its com
which will release the position stop and fit over the two dowel pins on the tray. If am nt l the " position 
allow the breaker to travel further into the the breaker is correctly positioned on the 
cubicle). dowels, its rear and side bottom frame 

3.angles will all sit firmly on the tray. 5. Depress the test position stop han
3. Risetheracout ande frwad 5 Insrt wo /8 nchhex.hea scews dleand pull the breaker out of its com

and up as far as its travel will permit and 
push the breaker into the enclosure until through the holes in the front of the side partment as far as the drawout tray will 
the rackout pins on the handle assembly angles on the breaker and thread them part travel.  
bear against the housing rackout cams on way into the tapped holes in the tray. Do not 6. Remove the two 3/8 hex head 
the side of the enclosing case. tighten screws firmly This provides 

better alignment of the primary stationary screws which hold the breaker on the tray.  
Push downward on the rackout han- studs and the primary disconnects for the 
ing the pins on the handle up into subsequent racking operation. 7. Attach a lilting device to the top 

t in the stationary cam plate. This 6. Push the breaker into the compart- frame of the breaker.  
action forces the breaker through a final ment untl the "test" position stop engages 
short portion of its movement into the en- to prevent further travel. (Note - Refer to 8. Lift the breaker approximately 1/2 
closure and allows the operator to provide section describing "Test Position" in these inch off the dowel pins on the tray and 
the force necessary to make the primary instructions.) then pull the breaker forward until its 
disconnects engage the stationary studs in 7. Release the test position stop by 
the enclosure. In performing this operation, primary cn t clear the compartment.  
make sure that the handle is rotated down
wards as far as its free travel will permit back into the compartnt until the racking S. Push the tray al the way back 
and then pull the racking handle down to pins on the hoising butt against the outer into Its compartment. The breaker is now 
be sure the trip interlock is released.In this posi- free from its compartment.  

(Note - When the racking handle asd tion, the racking pin has lited the locking 

position other than ck g le d swn any arm on the cam which allows the rackinc down the 
breaker cannot be operated and is held handle to be ed enough to allow the pawT 

trip-free by the trip interlock. This ap to engage the first notch on the cam. The "Test Position", as referred to in 

plies to the "fully in" and "test". tisa) the previous instructions, is that breaker 
plis t th "fllyin"and"tet" osiion.) . When the pawl engages the first positiun where the primary power discon

notch on the cam, push the handle down nect contacts are safely disen~gaged but the 
Withdrawing Breaker AK-15 and 25 again to Its normal position. This causes secondary control disconnects areengaged.  

the cam to rotate about the racking pin. In this position, the breaker may be tested 

1. Trip the breaker open. If the Repeat this operation fivetimes to rackthe or operated, manually or electrically with
1. ripthebrekerope. ~ breaker Into its final operating position. out energizing the primary power circuit, 

breaker is not open, the interlock lever of Interlocks hold the breaker trip free until provided the racking handle has been moved 
the drawout mechanism will not permit It is racked into the fully contacted position. to the completely down position, thus re
operation of the rackout handle. The filth stroke of the handle is only a leasing the trip interlock.  

partial stroke and does not result in any0 
2. Pull the racking handle up and for- further movement of the breaker. It doe 

ward as far as it will travel, disengaging serve three usefulpurposes: itposltionsthe For a more complete description of 
the primary disconnects. cam so that it cannot rotate and allow the drawout mechanisms and enclosures see 

breaker to back out under short circuit AMD DRAWOUT EQU2IPMENT U'iSTRUC
3. Slide the. breaker out until the stresses; the partial soke signals thaithe TIONS, GEHd130andAKD5DrawoutEqip

position stop engages in the front slot in racking operation is complete, and it re- Pent Injiructions GEI-90890.  
the bottom of the breaker carriage. The leases the trip interlock which was engaged 
breaker is now in the "test" position, by the racking pin during the previous four 
where its primary disconnects are safely pumps of the racking arm. NOTE: Once a DRAWOUT BREAKERS AKD5 EQUIPMENT 
disconnected from the line and load ter- racking operation has been started, it must 
minals of the enclosure. (Note - Refer oNOTE: AD5 breakers are Identified by 
section describing "sTest Position" in these reversed until the racking operation i letter "A" appearingalter breaker number

ctions.) completed. example, "AK-ZA-".  

To remove the breaker from its 9. After completing the fifth racking 
ure, hihe positio stopu handle and 

th breaker forward until the position and allow it to drop to its normal position. postion ou mechanism 

lil ~ ~ ~ ~ ~ ~ht the position stop handlean stoelitheadeasig. aslide theg raol~erto Teear 
brae slghl fowr t eoetfo 

ges the rear slot in the bottom of NOTE: Any strokes beyond this point will 
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INSTALLATION AND OPERATION 
OF TYPE AK POWER CIRCUIT CREAKER 

RECEIVING, HANDLING AND STORAGE 

Before Installing, or operating these portation company and notify the nearest if the circuit breaker isnottobeplaced 
circuit breakers, make a careful reading General Electric Sales Office. in service at once, store it in a clean, dry 
of the se:ticns of these instructions which location in an upright position. Support it 
are pertinent to the anticipated work. Unpack the circuit breaker as soon as to prevent bending of the studs or damage 

possible after it has been received. Exer- to any of the breaker parts. Do not cover 
cise care in the unpacking to avoid damage the breaker with any packing or other 

Upon receipt of a circuit breaker, im- to the breaker parts. Be sure thatno loose material which absorbs moisture, that may 
mediately make an examination for any parts are missing or left in the packaging cause corrosion of breaker parts. A 
damage or loss sustained in shipment. If material. Blow out any dirt or loose parti- covering o! kraft or other non-absorbent 
injury, loss or rough handling is evident, cles of packaging material remainingon/or paper will prevent dust from settling on the 
file a damage claim at once with the trans- in the breaker. breaker.  

INSTALLATION 
LOCATION Typical Outline Conduits or cables. Steps in the procedure 

Breaker Drawing No. for installing enclosed breakers follow: 

In choosing a location for the installa- AK-2-15 and 25 695C116 o .an the reake i an A-, Acoue 
tion of an AX Circuit Breaker, there are AK-3-15 and 25 121C570 With AX-5O breakers, a handle and cam 
two factors to be considered. The first AK-2-5O Man. Oper. 845C281 
of these is the effect of the location on AK-2-50 Elec. Oper. 238CI23 arrangement is used for that part of the AK-3-5O Man. Oper. 121C7553 breaker movement that involves the disthe breaker itself. Much better per- engagement or engagement of the primary 
formance and longer life may be expected AX--50 Mae. Oper. 12C755 disconnect. AK-75 and AX-lOO breakers 
if the area is clean, dry, dust-free, and 
well ventilated, than if the opposites to AXT-2-50 Elec. Oper. 102C3651 are bolted solidly to the enclosure frame 
these conditions exist. The second con- AKT-3-SO Man. Oper. 121C7589 and need not be removed from the en
sideration is convenience for operation AKT-3-50 Elec. Oper. 121C7590 
and maintenance. The breaker should be AX-2-75 Man. Oper. 845C264 2. Remove cover plates of enclosure 

eail acesbl t te praor adAK-2-75 Elec. Oper 269C225 and prepare them to accommodate whatever easily accessible to the operator, and A 
there should be sufficient space allowed -3-75 Man. Oper 1210583 power entrance means is used.  
for maintenance work to be done if this 3 Mount enclosing case to supporting 
becomes necessary.A-2-O Man. Oper. 845C290 becomes ncessary.AK-2-100 Elec. Oper. 269C227 arcue 

AR-3-OO Man. Oper. 121C7585 4. Replace cover plate and make 
MOUNTING AX-3-100 Elec. Oper. 121C7559 power connections to stationary terminals 

AK-4-50 Man. Oper. 134C2600 in enclosure.  
AK Circuit Breakers are designed to AK-4-50 Elec. Oper. 134C2601 

be mounted in any one of three ways. 5 ftebekri yeA-5 be ouned n ny ne f hre was. AK-5-SO Man. Oper. 134C2610 AK-25 or AX-5O and has been removed These are dead front mounting, individual AX--50 Elec. Oper. 134C2611 from the enclosure, it may now be re
mounting with the enclosure beingprovided, 
and drawout mounting in which the breaker The surface on which the breaker is placed. Control power connections t the 
is designed for insertion into a cubicle mounted must be flat throughout in order terminal board should be made as required.  
in drawout equipment such as a substation not to impose any internal distortion on (See CONNECTIONS).  
or control board. the breaker unit. The supporting structure 6. Before energizing the power cir

must be rigid enough to avoid any pos- cult, operate the breaker several times to 
DEAD FRONT BREAKERS sibility of the breaker studs supporting the be sure that it is functioning properly.  

weight of the breaker. Minimum cutou.t (See OPERATION).  
These breakers are designedfor mount- dimensions, as given by the appropriate 

ing in a switchboard or enclosing case of outline drawing, must be maintained t a -/S reae whchoare ofdthe 
the customer's design and construction. provide adequate electrical clearance. usil encloe will he res oith 
Mounting in this instance consists of bolting bO a d-A-O. (Seernstcis in thi 
the breaker frame to a supporting structure IDUALLY ENCLOSED BREAKERS be aid breestypes in-thi 
within the switchboard or enclosure, con- Individually enclosed breakers are book under the heading, "Drawout Breakers 
necting the power buses or *cables, and supplied with several types of enclosures, AKD5 Equipment") 
making any necessary control cdr.ncctions. most comwon is the general purpose type or 
The front cover of the breaker enclosure the weather resistant type. The former is DRAWOUT BREAKERS AKD EQUIPMENT 
may be a hinged door or a plate bolted to used for favorable indoor locations and 
the panel. In either case, it should have the latter for outdoor locations or indoor. Mounting drawout breakers consists of 
a section cut out, through which the front locations that may be subject tounfavorable simply placing the breaker in the proper 
escutcheon of the breaker may protrude. conditions. All of the enclosures are pro- position with respect to its enclosure, 
Outline dralinfg umhers giving the dimen- vided with suitable means for mounting on sliding or rolling it to a stop position, and, 
sions needed for preparing a suitable walls or supporting framework. Removable by means of a racking handle and mec
enclosure or cubicle for the various types cover plates are supplied with the en- anism, racking it through the last part of its 
of AK breakers are given below. These closures which may be drilled or machined movement during whch the stationary and 
a~re for standard 2 or 3 pole breakers,. to accommodate the entrance of bus ducts, movable halves of the disconnects engage.  

These bwructions do not purport to cover all details or variations ini equipment nor to provide for svewy poss&bl 
contingency to be mest i A connection with i Mfaflatior, operation or maintenance2 Should fur8he1 informntion be dsired > * or should particular problems arise which are not cove, ed sufficiently for the purchose'j Purposes, One matter asold 
be referred to te GeA2al Electric CoOr3ny.  
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AUXILIARY DEVICES SPECIFICATIONS 

TYPE LOAD VOLTAGE INTERRUPTING RATING (AMPS) 
OR P. F. Nominal Rane Auxiliary Bell Alarm EC-1 Nominal Range Switch Switch Switchette 

48 DC 41-56 25.00 -
125 DC 106-140 11.00 2.5 0.30 
250 DC 210-280 2.00 0.9 0.15 
600 DC 508-672 0.45 0.3 

48DC 41-56 15.00 
Electro- 125 DC 106-140 6.25 2.5 0.30 

Magnet 250 DC 210-280 1.75 0.9 0.15 
600 DC 508-672 0.35 _ 3 
120 AC 104-127 75.0 30.0 

75 - 85% 240 AC 208-254 50.0 15.0 10.0 
Lagging 480 AC 416-508 25.0 7.0 10.0 

600 AC 520-635 12.0 5.0 

120 AC 104-127 50.0 30.0 
30 - 35% 240 AC 208-254 25.0 15.0 10.0 

Lagging 480 AC 416-508 12.0 7.0 10.0 
600 AC 520-635 8.0 5.0 

Continuous Rating (Amps) *20.0 *10.0 *10.0 
Closing Rating (Amps) 2 s~ i e 50.0 30.0 ** 

* Limited to 5.OA continuous rating of #16 GA. wire on Drawout Breakers.  

** Adequate for use with AK Breaker Shunt Trip Coils of the voltage ratings 
listed in above table. (Maximum current of 12.3A for the 120 V. AC coil) 

777C .



INSTRUCTIONS 
GEK -73028 

Supersedes GER-2021D 

AK LOW VOLTAGE 

POWER CIRCUIT BREAKERS 

[nstallation and Operation 

Types 

AK-2/3/2A/3A-15 AKT-2/3/50/50S 
- :z.AK-2/3/2A/3A-25 AKU-2/3/2A/3A-25 

AK-2/3/4/5/2A/3A/4A/5A-50/50S AKU-2/3/4/5/2A/3A/4A/5A-50/50S 
AK-2/3/2A/3A-75/75S AKF-2/2A-25 
AK-2/3/2A/3A-100/100S AKF-2C/2D/2E 

SWITCHGEAR PRODUCTS DEPARTMENT 

GENERfL ELECTRIC 
PHILADELPHIA. PA.



INSTRUCTIONS .GEH-2038A 5O SUPERSEoS GEH*2038 

CORTROL AVD TRA FEr SW[TCH 

Type SBM 

CV 
0A 

SWITCHGEAR DEPARTMENT 

GE [ERL LELECTRIC 
PHILADELPHIA, PA.
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GEF-4149F TYPE AK POWER CIRCUIT BREAKERS 

CENTER POLE AND I 
FIELD SWITCH MECH.  

1 

100 

1016 IIIS 

102 ' I17 
103 
104.  

103 

-120 
105 

OUTSIDE POLE 121 
CONTACTS AND BARRIER 106 

107 

* 12510 

109 
110 

126 I12 2' 

114 

108e 115.  

Fig. 23. Field switch mechanism and contact assemblies 
NOTE: Parts listed below apply only to Types AKF-2-25 and AKF-2A-25. All other parts are identical to those used on 

Type AK-2-25.  

Ref. Qty. Per Ref. Qty. Per 
No. Center Pole Catalog No. Description No. Center Pole Catalog No. Description 

100 1 073-108C9697P9 Insulation 114 1 073-412A404P136 Pin 
*101 1 108CS696G1 Moving con- 115 1 108C9694P7 Lower pivot 

tact *116 1 269C257G1 Stationary 
102 3 108CS695P2 Link contact 
103 4 394A133P8 Retaining *116 1 269C257G2 Stationary 

ring contact 
104 1 108C9695P9 Pin 117 2 412A286 Stationary 
105 2 148A2279P1 Adjustable contact spring 

bushing 119 I 269028304 Upper stud 
106 2 377A871P12 Bearing 119 1 108C9697P11 Contact spac
107 1 108C9695P1O Cam follow- er right side 

er 119 1 108C9697P12 Contact spac
106 1 108C9696GI Crossbar er left side 
109 1 108C9695G3 Cam assem- 120 1 269C280P1 Moving con

bly, left tact pivot pin 
109 1 1080969504 Cam assem- 121 1 108C969SP14 Spacer 

bly, right 122 1 269C258G13 Lower stud 
110 1 108C0695P6 Pivot 1123 1 293528801 Arc quencher 
111 I 108C9694P8 Lower stud 124 1 1080969703 Insulation 

Insulation *125 1 1080969802 Moving con
112 1 108C9695P3 Connector tact 
113 2 394A133P9 Retaining 126 2 1080969415 sprig 

Iring 
*Recommended for stock for normal maintenance.  

10 1Not shown.



TYPE AK POWER CIRCUIT BREAKERS GEF-4149F 

Power Sensor Unit AK-25 (Fig. 19) 

With Long Time Delay Without Long Time Delay With Long Time Delay Without Long Time Delay 
80 to 130% Range 80 to 130% Range 

With Instantaneous Trip With Instantaneous Trip Without Instantaneous Trip Without Instantaneous Trip 
4 to 12X Range 4 to 12X Range 

With Ground Fault Protection 
100 to 400 Amp Range 

Without Short Time Delay 073-184L373G57 073-184LS73G78 

With Short Time Delay 
2 to 5X Range 073-184L373G51 073-184L373G66 073-184L373G60 073-184L373G72 
4 to 1OX Range f 1841273G54 * 184L373G69 # 184L373G63 4 184L373G75 

Without Ground Fault Protection 

Without Short Time Delay 073-184L373G43 073-184L373G50 ---

With Short Time Delay 
2 to 5X Range 073-184 L373G41 073-184L373G46 073-184L373G44 073-184L373G48 
4 to 1OX Range # 184L373042 184L373G47 f 184L373G45 4 184L373G49 

Fig. 20. Mognet trip device with mounting bracket 

Magnet Trip Device with Mounting Bracket - Cat. No. 0846C0882 G4 

Fig. 21. Ground sensor coil with neutral mounting Fig. 22. Power sensor kit 

Four ... WVre Grid Sensur Colls - Cat. No. 0132C2606 GI Power Sensor Test Kit - Cat. No. 0102D2526 GI1 
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GEF-4149F TYPE AK POWER CIRCUIT BREAKERS 

A. CA 

Fig.. Magnetic coil assembly 

magnetic Sensor Colls - Assembly (Fig.17) 

Without ground trip With ground trip 
Poles Rating Cat. No. Poles Rating Grd. Trip Range Cat. No.  

2 45/225 3669DO858G2 45/225 0 0.  3 45/225 O73-669D0858G2 2 45/225 100/400 073-669D0858G6 
2 200/600 669DO858G4 2 200/600 100/400 669DO858G8 
3 200/600 669DO858G5 3 200/600 100/00 669D0858G9 

2 200/600 300/1200 669D0858G10 3 200/600 300/1200 669D0858G11 

Fig. 19. Power sensor unit 

Fig. 18. Power supply unit 
Power Supply Units - Cat. No. 012C7519G1 

B



TYPE AK POWER CIRCUIT BREAKERS GEF-4149F 

67 

68 69 

65 .66 

(PHOTO 8026586) 

Fig 15. Accessories for wall Fig. 16. Maintenance handle for 
mounting (ref. 65, 66, 67, 68) electrically operated breakers not 

equipped with manual handles (ref. 69) 

TABLE B 

CatalogNumber 

Undervoltage Device Coil (Ref. 58) 
Rating Closing Shunt Trip Instantaneous 

Solenoid Device or Old Design 

Volts Cycles Coil Coil Oil Dashpot Type Static Time 
(Ref. 26) (Ref. 56) Time Delay Delay Type 

24 6275081G55 6275081G15 
48 D-C 366A773G17 6275081G28 627508119 

125 366A773G13 6275081G29 6275081G18 6275081G61v 
250 366A773G15 6275081G30 6275081G19 62750BlG59v 
115 366A773G3 6275081G26 6275081G12 
208 366A773G6 6275081G29 6275081GI1 
230 25 366A773G14 6275081G29 627508IG10 
460 366A773G11 6275081G7 6275081G17 
575 366A773G12 6275081G5 6275081G21 
115 366A773G2 6275081G56 6275081G4 
208 366A773G3 6275081G26 6275081112 
230 5 36A773G5 6275081G26 6275081G12 
380 366A773G6 6275081G27 6275081131 
460 366A773G8 6275081G4 6275081G3 
575 366A773G10 6275081G29 6275081G8 
115 366A773G1 6275081G25 6275081G26 
208 366A773G3 6275081G26 6275081G7 
230 60 366A773G4 6275081G26 6275081137 
460 366A773G7 6275081G27 6275081G31 
575 366A773G9 I6275081G7 6275081G20 

winput voltage to static timing unit (Fg. 13A) indicated.  

7



GEF-4149F TYPE AK POWER CIRCUIT SrEAKERS 

v1 4.a 

(PHOTO 802400) 

Fig. 14. Manual (left) and electrical (right) 
front frame assemblies for 

Type AK-2-15 and -25 
NOTES FOR FIG. 14: power circuit breakers 

include complete nameplate reading of existing breaker.  
ShuIt beoe necessay topeplce the scomplete front frame of the breaker, It is necessary that the orderQ 

If an existing manual breaker is to be converted to electrical operation, the order must include, in addition to complete nameplate reading, a description of desired change and complete voltage and frequency rating of both closing and tripping circuits.  

TABLE A 

Rating Catalo Number ..X"Relay 
"Y" Relay Relay Coil, only Relay Coil, only Complete Complete, Ref. 47 (Ref. 53) Copee e.4 Rf. 53) (Ref. 48) Volts Cycles or a an Early -1 for Late -1, and all -2 Breakers Breakers 

24 295B445P 295B445P201 ll6B7P97PI 116B7197P201 295B444PI 125 D-C 295B445P2 295B445P202 116B7197P2 16B7197P202 295B444P2 .25 295B445P3 295B445P203 16B7l97P3 116B7197P203 295B444P3 250 295B445P4 295B445P204 116B7197P4 6B7197P204 295B444P4 

- ~ ~ ~ ~ ~ ~ -24029B451 -----
'1' 295B445P6 295B45P206 Il-!-6B7197P6 -- "--. ------2 29B 444p11 

215 2295B445P9 295B445P209 116B7197P7 116B7197P20 295B444PS 230 5 295B445P12 295B445P212 116B7197Pl2 116B7197P20 295B444P83 30 295B445P-7 295B445P214 116B7197P16 116B7197P216 295B444P11 

40295B445Pl5 295B445P216 IlBl7l l6B7197P217 295B444p17 

60 4295B445P52 295B445P212 
295B444Pl4 115 295B445P8 295B445P206 116B7197P6 116B7197P206 295B444P5 

20O8~ 295B445P9 295B445P209 116B7197P9 116B7197P209 295B444PB 230 50 295B445P12 295B445P212 116B7197P12 116B7197P202 295B444P81 380 295B445P17 295B445P214 116B7197Pl7 116B7197P217 295B444P17 
460 295B445Pl5 295ri445P216 ll6B797pI5 16B797P215 295B444P14 115 295B445P5 2 9- l3 4 -P 2 05 ll6B7197P5 -1 1 6B 719 7 P205 9 5B 44-4P 5 208 60 295B445P8 295B445P208 116B7197P8 116B?197P208 295B444P8 230 295B445P11 295B445P211 116B7197Pll 116B7197P214 295B444P14 4295B445PI4 295B445P2l5 116B7197PI4 216B7197P214 295B444PI4 

I breaker had no suffix numeral or letter.  
y complete relay furnished.



TYPE AK POWER CIRCUIT BREAKERS GEF-4149F 
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GEF-4149F TYPE AK POWER CIRCUIT BREAKERS 

Quantity Required 
for 3-pole Breaker Catalog 

Frame Size Number 
25 Amp* 600 Amp** 

36 4 maximum 4 maximum 073-386A110G2 Movable secondary disconnects (drawout breaker) 
37 1 1 622C505G1 Cutoff switch (electrically operated breaker) 
38 1 1 432A671G2 Auxiliary switch, 2 stages 
38 1 1 432A671G5 Auxiliary switch, 5 stages 
39 .1 1 269C268P1 Manual trip button 

139A 1 1 269C268P12 Trip label 
140 1 1 412A133 Spring for manual trip button 
41 1 1 622C502G1 Shunt trip device with coil 
42 1 1 622C529G1 Closing switch 
43 1 1 101C7891G1 Shaft assembly (Manual Breaker only) order Ref. 43 and 43A together 

143A 1 1 101C7891G2 Link assembly 
44 1 1 259C607G1 Escutcheon, manual breaker (black) 
44 1 1 259C607P10 Escutcheon, electrically operated breaker (black) 
44 1 1 259C607G2 Escutcheon, electrically operated breaker (with handle) (black) 

144 1 1 259C607G3 Escutcheon, manual breaker (blue) 
144 1 1 259C607P11 Escutcheon, electrically operated breaker (blue) 
144 1 1 259C607G4 Escutcheon, electrically operated breaker (blue) with pistol grip handle 
45 1 1 259C608G1 Indicator 
46 1 1 276BI91P1 Handle (black) 
46 1 1 669D807P1 Handle (gray) 
47 1 1 -------- ' relay (see Table A, page 6) 

*48 1 1 ------ "Y" relay (see Table A, page 6) 
149 1 1 148A2238 Return spring, rear of escutcheon 

A50 1 1 295B445P221 Stationary contacts, "X' relay On early AK-2-15, AK-2-25 and A*51 1 1 295B445P222 Moving contacts, "Xr' relay AKF-2-25 with no suffix number A52 1 1 295B445P223 Springs, moving contacts, "X" relay 
1A*52A 1 1 116B7197P221 Stationary contacts, "X' relay 
IA*52B 1 1 116B7197P223 Molded moving arm, "X" relay (with moving contacts) all others 

A 1 1 116B7197P222 Armature return spring, ".X' relay 
I -------- Operating coil, 'X" relay (see Table A, page 6) 
1 1 622C501P1 Cover, "X' relay On early AK-2-15, AK-2-25 and AKF-2-25 
1 1 622C501P2 Jumper, "X' relay with no suffix number 

*56 1 1 --------- Coil for shunt trip device (see Table B, page 7) 
1 1 269C282G2 Instantaneous undervoltage device, a-c (with coil) 
1 1 269C282G5 fInstantaneous undervoltage device, d-c (with coil) 

57 1 1 1 Time-delay undervoltage device, a-c 
57 1 1 t Time-delay undervoltage device, d-c 

*58 1 1 -------- Coil for undervoltage device (see Table B, page 7) 
59 1 1 A Static time delay, a-c or d-c (replaces complete time delay and volt 

device coil only) 
*t60 1 1 6172594 Spring, for undervoltage device 

61 1 1 269C299G2 Bell alarm device 
62 1 1 6293908G275 Terminal board, 6 terminals 
62 1 1 6293908G274 Terminal board, 10 terminals 
63 1 1 846C865G1 Link and bushing for auxiliary switch 
64 1 1 6314936P1 Cover for auxiliary switch, I stage 
64 1 1 6314936P2 Cover for auxiliary switch, 2 stages 
64 1 1 6314936P3 Cover for auxiliary switch, 5 stages 
65 3 3 295B475P2 Base for wall mounted, general purpose breaker 
66 3 - 394A144P1 Angle for wall mounted, general purpose breaker 
67 6 - 275B995P1 Terminal for wall mounted, general purpose breaker 
67 - 6 695C131P1 Terminal for wall mounted, general purpose breaker 
68 6 - 394A106P1 Cable clamp for wall mounted, general purpose breaker 
68 - 6 457A673G1 Cable clamp for wall mounted, general purpose breaker 
69 1 1 269C276G2 Maintenance handle 

* Recommended for stock for normal maintenance.  

* See breaker nameplate for frame size.  

1 Not shown.  

61. tany time a breaker is to have added to it either shunt trip, undervoltage device, or bell alarm device, the order for 
v bvce must include the following information: 

(1) Complete nameplate reading of breaker involved.  
(2) Desired voltage rating of device, whether a-c or d-c, and if a-c, the frequency.  
(3) In the case of undervoltage devices, specify whether instantaneous or time delay.  

A On -1, specify Cat. No. of "X- relay when ordering these parts.  

A Order by circuit breaker Serial No.  
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TYPE AK POWER CIRCUIT BREAKERS GEFe4149F 

Quantity Required 
Ref. for 3-pole Breaker Catalog Description 
No. Frame Size Number 

225 Amp* 600 Amp* 

1A 1 1 073-227D190P1 Back plate 
1 3 3 269C260G1 Insulation for upper stud, rear 

flB 3 3 269C260G2 Insulation for upper stud, front 
2 3 . 269C283G1 Upper stud assembly 
2 - 3 269C283G2 Upper stud assembly 
3 3 3 295B460P1 Barrier 

*4 3 6 269C257G1 Stationary contact assembly 
*5 3 6 269C257G2 Stationary contact assembly 
*6 3 - 269C257G14 Moving contact 
*6 - 3 269C257G15 Moving contact 
*7 2 2 412A250 Spring (outside poles) 
*7A 1 1 269C280P5 Spring clip (center pole) 

8 2 2 269C277P9 Barrier 
8A 1 1 269C277P10 Barrier, complete (includes Ref. Nos. 8 and 8A) 
9 1 1 269C277G1 Cross bar assembly 

10 3 3 269C258G3 Pivot 
*11 3 3 269C280P8 Spring (back of pivot) 

12 - 3 269C258G1 Lower stud assembly (not used on AK-3 or AK-3A) 
12 3 - 269C258G2 Lower stud assembly 
13 2 2 263C526P1 Insulation (under lower stud) 
14 2 2 269C280P7 Support (outside) 
15 2 2 269C280P6 Support (intermediate) 
16 3 3 269B288G1 Arc quencher 
17 - 1 121C7514G2 Arc quencher clamp AK-3 or 3A only 
17 . 1 1 269C273G2 Arc quencher clamp (sand gray) AK-2 or 2A 
18 2 2 269C280P4 Stud, arc quencher clamp 

119 2 2 177L215P219 Insulation for Ref. No. 18 
.t20 2 2 393A993P9 Stop nut for Ref. No. 18 

*21 6 12 412A286 Stationary contact spring 
21A 3 3 412A208 Movable contact spring 
21B 6 6 269C277P11 Spring clip 

122 1 1 269C280PI Moving contact pivot pin (center pole) 
23 2 2 269C280P2 Moving contact pivot pin (outside poles) 

*24 1 1 0412AO290 Spring 
25 1 1 622C521G1 Magnet and armature assembly 
26 1 1 'See table B 6Closing coil 
27 3 3 See note below Overcurrent trip device 
28 6 6 386A163P1 Clamp for EC-2 trip device 
28 3 3 6555445PI Clamp for EC-1 trip device 
29 - 6 269C281P5 Retaining ring 
29 6 - 269C281P6 Retaining ring 
30 3 - 845C276G2 Primary disconnect assembly 
30 - 3 845C276G4 Primary disconnect assembly 
30A 6 6 412A222 Spring 
31 12 12 269C281P3 Retainer 

*32 24 24 453A100P2 Contact finger 
33 6 - 453A129P1 Retainer 
33 - 6 453Al29P2 Retainer 
34 6 6 457A681P4 Spacer 
35 6 6 Screw, hex. hd, 1/4 in.-20 by 3 1/2 in.  

* Recommended for stock for Dormal maintenance.  

t Not shown.  

** See breaker nameplate for frame size.  

6 Electrically operated breakers 

Note for overcurrent trip devices: 
(1) No parts furnished for field installation on EC-1 trip devices.  
(2) Only part furnished for field installation on EC-2 or EC-2A trip devices is plastic cover, Cat. No. 242C645P1.  
(3) When replacement trip devices are ordered, it is imperative that order includes complete nameplate reading 

of the breaker or breakers involved and, if a contemplated ampere rating change is involved, the order should 
also include information as to ampere rating, time-current characteristic, and instantaneous trip setting 
desired.  

Note for operating mechanisms: 
(1) rdividual parts cannot be furnished for operating mechanisms.  
(2) When replacement is necessary give complete nameplate reading when ordering.  
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POWER CIRCUIT BREAKERS 
TYPES 

225 AMP FRAME SIZE .. MP FRAME SIZE 
AK-2-15 AK-2-25 -AK-3-25 AKF-2-25 
AK-2A-15 AK-2A-25 AK-1A-25 AKF-2A-25 

AKU-2-25 AKU-3-25 AKU-2A-25 AKU.3A-25 

-------- (PHOTO 8024021) 

Fig. 1. Type AK-2-25 manually operated 
power circuit breaker 

ORDERING INSTRUCTIONS 

1. Always specify the complete nameplate data of the breaker.  

2. Specify the quantity, catalog number (if listed), reference number (if listed), description, and this 
bulletin number.  

3. CAUTION: When local faculities for breaker recalibration are not available, the breaker should be 
forwarded to the nearest G-E Service Shop, or to the General Electric Company, 6901 Elmwood 
Avenue, Philadelphia 42, Pa.  

4. Standard hardware, such as screws, bolts, nuts, washers, etc., is not listed in this bulletin. Such 
items should be purchased locally.  

5.For prices, refer to the nearest affice of the General Electric Company.  

G E 1!E RAL ELECTRIC
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Power Circuit Breakers Types AK-2-15 and AK-2/3-25 GEI-50299B 

MISCELLANEOUS 

Changes in breaker requirements may ocsionally bring about the necessity of adding or 
anging breaker components or accessories in The following tools are recommended for the field. The AK-2 breaker has-been designed proper maintenance of AK-2-15 and AK-2/3-25 so that such additions or conversions are simple breakers. (NOTE: Obtain from local hardware and easy to make, requiring only a minimum of firm; do not order on General Electric Company.) 

time or skill on the part of the operator.  

Special instructional drawings are available Screw Drivers 
which will further simplfy the addition of such Long thin, slotted screw accessories to breakers which were originally Standahi, slotted screw 

shipped without them. Standard, slotted screw 
Phillips, No. 2, (8" shaft) 

These drawings will accompany the necessary 
material when it is shipped from the factory. They Pliers 
will also be available upon request. The drawings 
and the accessory additions which they cover are Waldes Truarc, No. 2 straight listed below. Long Nose, side cutting, 6" 

When an accessory is added to a breaker, it End Wrenches is recommended that the section of instructions 
contained herein covering that particular accessory be reviewed, in addition to referring to the following Adjutabe, 8n instructional drawing. Any adjustments described 
in these instructions should be carefully made after 
the device has been assembled on the breaker. Allen Head Wrenches 

Conversion of breakers from manual to elec- 5/16" for 3/8" screw 
trical operation is also covered on an instructional 1/8" for 1/4" screw 
drawing. This operation consists simply of separa

AC4, ftn of the front and back frames of the breaker as Socket Wrenches (3/8" drive) 
cribed under "Maintenance" in these instruc

. ns and the reassembly of the existing backframe 
with the new front frame. 12tcetensonba 

________13/" exsiot r 
Addition of Covered By 3/1" socket 

Shunt Trip Device 698C900 7/16" socket (long) 
Auxiliary Switch 698C901 
Undervoltage Device 698C902 Miscellaneous Tools 
Bell Alarm & Lockout Device 698C904 1/4" Spintite (long shank) 
Drawout Mechanism 698C922 7/16" Spintite 

58 6"fo328 screw tlat2 og 

Conversion to Elec. Oper. 698C94 screw 

RENEWAL PARTS 
When ordering renewal parts, addrebs the be identical to the original parts since from time nearest Sales Office of the General Electric to time design changes may be made. The parts Company, specifying the quantity required. Coin- supplied, however, will be interchnebewt plete nameplate data of the breaker involved should the original parts.chgebewt be given as well as an accurate description of the parts required. If the parts needed are illustrated Renewal Parts Bulletin in this book, refer to the figure number and part 

number involved. in 
GEF-4149F t e r6AK-2-15/25 Renewal Parts which are furnished may not AK-3-25 
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GEI-50299B Power Circuit Breakers Types AX-2-15 and AK-2/3-25 

OPEN FUSE LOCKOUT DEVICE 2. Check that each armature holds the breaker 
(Figure 31) trip free when the armature position is limited 

in reset by the lower latch surface on the I 

Open Fuse Lockout Device consists of 
three separately operated devices (one per 

Each wired in parallel to corresponding 3. With the breaker in the closed position, the 
breaker fuses. This device is furnished on all top collor must clear the trip shaft paddle 
AKU breakers. The purpose of this device is by more than 1/32 inch.  
to trip the breaker upon the blowing of any one of 
the breaker fuses and render the breaker trip REPLACEMENT 
free until the blown fuse is replaced and the 
associated coil assembly reset. 1. Remove three mounting screws at top of 

device.  
OPERATION, Figure 31. 2. Remove coil leads from fuses and work wire 

When any one of the breaker fuses blow, the frm bakr.  
coil (6) in that phase is energized and the armature 
(5) closes. With the armature closed, leaver (2) 
slips under the armature and latches it in the 3. Replace new unit in reverse order and check 
closed position. The latched closed armature procedure under ADJUSTMENTS.  
holds the breaker in the trip free position until AKD-5 11TERLOCK 
it is released by pushing the associated reset 
button (1). The coil is deenergized as soon as (Figure 32) 
the breaker opens. The rackout mechanism is interlocked so that 

the circuit breaker must be open before the 
ADJUSTMENTS operating handle can be inserted. When the 

1. St tp clinricl cllor(no shwn~oenage breaker is closed, the interlock link (1) operated 
1. Set top cylindrical collor (not shown) to engageinterlock 

the trip shaft paddle in the tripped position. linkage on the rackout mechanism.  

2 4r_ IiIZ 
c. a 

top collor?1~ mutcla teip hfpdl 

1. MoutingRHlesve Rcthechaonisntelcrsak tpo 

2..Leverv2 Tri lneadrlom fue adwrkwr 
hanessacet te evcetRmoeoevc 

(Figureature 

366 
1T rounting. ..es- -. ackout Mechanism Iinterlocked 

the ciciLbekrvutbeoerefr h 

byse theto b. rk ner os b r bocsteinelc 

Collor 
.Armature 

6. Coil 
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q ,Power Circuit Breakers Types AK-2-15 and AK-2/3-25 GEI-50299B 

alternate breaker presents a convenient method OPERATION 
of mechanically' interlocking two or morebreakers 

assure that no two breakers may be closed at - Lever (2) is connected to the breaker mech
same time. ,anism so that when the breaker opens lever (2) 

_,* assure~ ~ ~ ~ thtnot obekesmy rotates counterclockwise -about pin (14). The 
BELL ALARM SWITCH AND/OR motion is transmitted through links (1) and (13) 

LOCKOUT ATTACHMENTS to addle (12) whch operates bell alarm switch (1) 11I the device has the lockout feature, the 
(Figure 30) movement of link (13) also causes lockout link 

- (8) to slide in a direction that results in its 
The bell alarm device is mounted on top of striking trip paddle (5) which, by displacement of 

the horizontal cross frame member just to the the breaker mechanism trip latch, makes it im
left of the mechanism frame when the breaker possible to reset the breaker mechanism until 
is viewed from the front. This device operates the bell alarm mechanism is reset.  
a switch with two sets of contacts, one normally 
open, the other normally closed. The switch may - Link (6) serves as a latch in the bell alarm 
be used to open or close an external circuit, mechansm. If it is displaced, link (10) is free 
giving a bell or light indication of a protectiv to rotate about'its lower pin. This deprives the 
trip device operation. linkage of its normally fixed center of rotation 

about pin (15) and defeats both the bell alarm and 
If the breaker is tripped open by any means the lockout operation. Operation of either the 

other than the manual trip button or the shunt manual trip button or the shunt trip device will 
trip device, the bell alarm mechanism is activated. displace latch (6) and have this effect. Thus if 
The alarm is shut off and the -bell -alarm and;, the breaker4s tripped -by either of these, , 
lockout mechanism is reset by operation of the the bell alarm and/or lockout will not operate.  
manual trip button or shunt trip device. If the- Also, operation of either of these devices wi 
device is a bell alarm only, the bell alarm m~ ! ,reset ahe, switch and inactivate the lockout. ch 
ahsm ib k a ti lh m it im

posil to rese theraermcais ni 

I4.  

01 7s10 

TYPICAL CONNECTION 

Fabout pn (695C(58) Bell Alaamt and Lockout Device 

th lckutopraio. peionosite h 
manual trip butto orte ihnridecewl 

disacelth()adhv ti-fet hsi 
then braeFs trpe ibtetero tes&eas



GEI-50299B Power Circuit Breakers Types AK-2-15 and AK-2/3-25 

20 

9 1. Mounting Screw 
2. Frame 

18 3. Armature 
4. Spring 
5. Shading Ring 

7 6. Adjusting Screw 2 7. Locking Nut 
6 8. Bushing 

9. Clamp 
3 -- *-10. Magnet 

15 11. Screws 
4 512. Coil 13. RivetC 

14. Adjusting Screw 5 415. Locking Wire 
16. Mounting Nut 

6 13 17. Mechanism Frame 
18. Trip Paddle Clamps 

12 19. Trip Paddle 
20. Adjusting Screw 

8 

io 

Figure 28. (0152C9206) Undervoltage Tripping Device 

ening of the bend in clamp (9) will separate the 
coil from the magnet. The coil leads, of course, must be disconnected.  

INSTANTANEOUS UNDERVOLTAGE 
TRIPPING DEVICE 

The instantaneous undervoltage device is 
mounted in the same location and manner as the 

- - static time-delay device and its construction is 
similar.  

The adjustments and replacement of t is 
device are the same as those described above for 
the static time-delay undervoltage device.  

UNDERVOLTAGE LOCKOUT DEVICE 
(Figure 29) 

The undervoltage lockout device holds an 
open breaker trip-free when the coil of the device 
is deenergized. When the breaker is in the closed 
position, linkage operated by the breaker mech

e 29. (0101C7842) Undervoltage Lockout Device anism cam positions itself to mechanically hold 
the undervoltage device armature in the closed 1. Cross Bar air gap position to prevent tripping the breaker 2. Left Side Frame in the event the undervoltage device coil is de3. Trip Paddle energized. This feature when used in conjunction 4. Undervoltage Armature with normally-closed auxiliary contacts of an 
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1F VC RA 
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*0 

on th7berir 
"8' 

j A AI 7 

C2 

WANIG- o o use bell se Iocekcn 

5,",wf 
A6z /00 VA 

A- 25ova Rt-oh m r -2or, v u be l t r 

4 "C~s~7  4,W/a C Pa'3 - W 5 .  

C,-S~~oRd R,, -VC A;, 50~ 25 W 

should 200u d- /AP .5,, ve ,Oc 

Inrteakeve thruhe deic norals cloedick-upontaherxmtotaersflos 
inllowieg whk the urcomaedevice mountein 
onethertekr 1.ag08ticldACviceLon6the breaker orC 

thttinutyo bide circyuit is tati timet delaypoent.otAC 1736G1-2otDC 
on. ahc u volt-om gee oacoss tuerminlt mee 2.15Vl2..1731G1 0vlsDC 

o i T v should be used.  

3. 250 Volt D.C. 177L316G-12-110voltsD.C.  

In the0event the.device1fails2to2pivk-upDthe 

2.75 12 ol .. 7L16G1 5 otsDC 

breaker ~ ~ ~ ~ ~ ~ ~ ~ 3 250ua anralclsdI cnatproitVolt .C 17731 G-1-10 volt D.C.ws 

cC. The resistance of the under-voltage coils are 

w ehrtemgei deieon the breaker or28Vl .C1736 -2. 10otD 

theuityofbridgec n static time delay ut i0 tt fy c, G2as follows: 

A. Ceckinpt votags aros terinas 1& 21. 6275080 G-59 - 1830 Ohms.  

follows:2. 6275081 G-61 - 440 Ohms.  

1. Device 177L316G-12-208 or 230volts A.C. REPLACEMENT 

dThe entire device may be dismounted by 

I n 2 . e e v i c e 1 7 7 L 3 1 6 G - 1 4 - 1 2 o l t D . C , t e . 2 0 V l t D C 7 L 1 6 G 5 0 0 v l s D C 

3. Device 177L316 G-15-250 volts D.C. disconnecting the coil leads and removing screw 
*eh(1) and nuts 16. Normally, only the coil (12) Bo o nlwill ever need replacement. This may be removed B. Check unput voltages onvierminals The from the device by taking out screws (11) which wd will free both the magnet (10) and the coil. Straight
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I0.ft t 

RB-Z750AI ZoW 1S7.  

R I - 0 - 25,o0o M: 25 w 

Figure.26. (0102C3698) Wiring Diagram 

breaker having the longer setting and higher pick- on the breaker is always connected through either 
up, provided the fault is on the part of the line its secondary disconnects or terminal board, to protected by the breaker having the lower setting. terminals #4 and #5 of the time delay box.  

For the exact characteristics and setting of The undervoltage device is set to pickup at each breaker in a selective system, reference approximately 80% of bus voltage and drop out 
should be made to a coordination chart for the between 30% and 60%.  
particular system. (Figures 23, 24, and 25) 

The undervoltage device coil circuit is con
tinuously rated and will remain picked up as long 

STATIC TIME DELAY as the voltage remains above the predetermined 
UNDERVOLTAGE TRIPPING DEVICE drop out voltage. The time delay is field adjust

able between 1 and. 5 seconds, it is factory set at 
the minimum setting, and once the time delay is 

The Static Time Delay Undervoltage Tripping established, it is consistent.  
Device consists of an undervoltage device mounted 
on the breaker, a static time delay box mounted No more than one undervoltage device should 
separately from the breaker and a control power be connected to a static time delay box.  
transformer which is also mounted separately from 
the breaker when the reference voltage is other The Static Time Delay Undervoltage can also 

DC., 208V AC or 230V AC. Refer to wiring be furnished in conjunction with the termotector ram 010203698 (Figure 26). control package, as shown on wiring diagram 
r 0 0102C3699 (Figure 27). Overheating of the motor 
The voltage 208V AC or 230V AC, to be windings causes the termotector, imbedded in the 

monitored is connected to terminals #1 and #2 motor windings, to open and allow the "Z" relay of the time delay box. The undervoltage device of the cdntrol box to instantaneously trip the
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* * S;o IT

A-11 

IT TTT 

Figure 24. (109HL687) Time Curve Figure 25. (109HL689) Time Curve 

3. Remove four screws holding escutcheon to 5. Unsolder three leads at ground disconnect 
mechanism frame and remove escutcheon. and pull wire through hole in back frame.  

On stationary breakers with fourth wire ground 4. Disconnect control plug to power sensor coils disconnect, unsolder leads at external ground 
and power sensor unit. coil and pull wire through hole 1n back frame.  

5. Remove cable clamps holding cabling in place. 6. Remove primary disconnects per instructions 
under disconnects.  6. Remove power supply unit with attached cabling. 7. Remove three 3/8 hexagon headed bolt con-.  
necting coils to breaker copper.  7. Replace in reverse order.  

8. With the back frame in the vertical position, SENSOR COILS (Figure 14). and supported, grasp the outside coils and 
lift coil assembly from back frame. When 1. Separate the breaker front and back frame carrying or moving sensor coil assembly, 

as described in the section under "Main- always support the outside coils.  
tenance".  

SELECTIVE TRIPPING 2. Remove two screws holding sensor coil dis
connect plug bracket to back frame. Selective overcurrent tripping is the applica

tion of circuit breakers in series so that only the Remove bolt holding resistor bracket to back circuit breaker nearest the fault opens. Anyone 
frame. or combination of two or more of the preceding 

over-current devices may be used in a selective Remove 2 screws holding capacitor bracket system. The breaker having the shorter time to back frame. setting and lower pickup will trip before the 
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Joe 4S IkO ISO 
LONG TIME DELAY PICK UP SETTING ADJUSTABLE 
WITH CALIBRATED MARKS AT 80-100-120-140-160 
PER CENT OF COIL RATING. SET AT 100/.  
WHEN FURNISHED.  

I N 

meA 

CB -7A5TOISEC.  
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(TIME VALUES ARE SENT 
ItESETTABLE DELAY TIME 
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US AR I 

jSE NOTE 

T U O5 A C I N AI 3 45 89AN01N503 0 
SETTING 

NOTES:;:;p ILLUSTRATED 

INSTANTANEOUS PICK UP SETTINGS ADJUSTABLE 4 TO 9,6 TO 12 OR 9 TO 15 TIMES - WITH JMR 
DONE RANGLE ANA PER DEVICE, RAN E OF STO12 TIMES IS FURNISHED UNLESS 

OTHERWISE SPECIFIED- SETTINGS ARE AT ? TIMES RATING.  

CURVES ARE PLOTTED AT 25CAAMTIENT 

OTOTAL CLLARING TIME - IS DURATION Of FAULT CURRENT INCLUDING ARCING TIME.  

tRESETTABL E DELTIE-IS DURATION OF FAULT CURRENT WHICH MAY PERSIST AT A 

rGIVEN VALUE AND THEN DROP TO 80%OF THE LON TE DELAY PICKUP SceTIc E D 
WITHOUT THE BREAKER TRIPPING.  

PICK UP TOLERANCE ARE PLUS OR MINUS 10% FOR L.DNS TIME a INSTANTANEOUS 

as @OR MORE DETAIL INFORMATION ORDER Dwr.2868201A,8,C FROM LOCAL APPARATUS A- .1.  

OFFICE.  

AK-1-25 
M im i I I I I1I Il 1 j 

CURRENT IN TIMES COIL RATING 

Figure 23. (286B209) Time-Current Characteristic - EC Devices 
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AK-3-25 
POWER SENSOR TRIP CABLING 

-------~~---------- n---ACK FRAME POWER SUPPLY I POWER SENSOR After the PST-l Test Kit has been used to 

I AEI SENSOR S NI 
UI 

1.1 Idetermine the adequacy of performance of the Power 
LEFTI Sensor Unit, it may be advisable or required to 

I IC 

POLE 
IA test the magnetic coils by the use of aL hi-current 'WYi-Low voltage type test set. In this event, only one I ~,-.test per phase need be made. This test should CMUER II be made at some convenient multiple of pick-up 13 1 setting such as 300%c for comparison withpublished 

I time-current curves.  

II.  

I GH III I 

j or, tuRRENT)) 

T .. RFgon sensor, the ground sensor will cause tripping TETO I on single phase testing unless the signal isshre L4AND a teterminal board (Figure Jupe2oit T n during overcurrent test. C.  

I I A 

BRN WIRE ';C I The above considerations should indicate which I ENOR 'VSMIELO RI of the four major components is faulty and in ~j~i 
I need of replacement.  

I I C 

SREPLACEMENT OF POWER SENSOR A 
COMPON-ENT-S 

POWEW16) 

~~~~~OE ESRUI Figure 20103C91)Pwe)esr.aln 

1 SENSOR to ; I 

1. Loosen screw connecting the unit to the I front frame.  

2. Slide unit, forward. b SURESOSI I 
SUPPRSSOR 'X 3. Remove control plug by alternately loosening A tes the two retaining screws.  

Low vt type4. Replace in reverse order.  
Figure 20. (0t33C9017) Power Sensor Cabling MAGNETIC TRIP DEVICE (Figure 17).  

Diagram 
1. Remove trip solenoid wires from the terminal settm suboard on power supply.  

2. Remove four screws holding power supply to Intbreaker frame.  

n3. Pull power supply forward until restricted by 
1 wiring.  

Remove two boltsrain shul dice wi 

5.Lilt out trip device.  

SReplace in reverse order.  

POWER SUPPLY (Figure 15).  
Remove magnetic trip wires from the terminal 
board on POWER SUPPLY 

2. Remove four screws holding power supply 
1igure 

21. (8039962) Power Sensor Test Kit to breaker frame.  
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between them. See drawing 138B2454 (Figure 2. Check to be sure no continuity exists between 
22) with the breaker restored to service with R and A, or between R and C.  
the ground fault detector deactivated, establish 
whether there is false tripping due to over- 3. Temporarily connect jumper from shield to 
current. either terminal at remote C.T. and check to 

assure the shield is continuous from Power 
FALSE TRIPPING CAUSED BY FAULTY GROUND Sensor Plug to remote C.T. by checking for 
FAULT DETECTION continuity between R and A. If continuity 

does not now exist, shield is not continuous 
If the breaker is equipped for four wire service and point of discontinuity must be found. Check 

(fourth C.T. remotely mounted, Figure 18) it is the control disconnect as the possible point 
important that the shielding be effective by having of discontinuity. Remove jumper at remote 
continuity from the disconnect plug at the Power C.T. after shield continuity is established.  
Sensor Unit to the external C.T. and further, that 
this shield be isolated from the signal conductors.  
It is also important that continuity exists through Be sure the external ground C.T. senses the 
the ground signal circuit. Check these conditions neutral current associated with the particular 
as follows; referring to Figure 22. breaker load current and that polarity marks 

are in accordance with 138B2454 (Figure 22).  
1. Remove connection plug at Power Sensor Unit If the breaker bottom studs connect to the 

and check continuity between A and C (Signal). source, the external C.T. must also have its 

and check continRuadiA, o between poait aro ad sC.  

Letters are located on end of plug.remte c.  

-;OF 

3 

Figure 18. (8041867) Ground Sensor Coil Figure 19. (8041971) Control Disconnect Plug.  
(Remotely Located) 

t n1. Female Disconnect Plug 
1. Terminal 2. Terminal Board 
2. External Ground Sensor Coil 3. Mounting Bracket 
3. White Polarity Dot 
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NOTE: No adjustment to the taps controlling the breaker to trip as a proper response to k-up or timing should be made with the breaker these abnormal circuit conditions.  
ying current.  '1W i~curet 2. The possibility of the -breaker being tripC 
In the event the Power Sensor Device must free by mechanical interferences along the 
be made non-operative to allow the breaker trip shaft or inadvertent shunt trip opera
to continue carrying current without over- tions should be positively eliminated before 
current protection, it is recommended that investigating the Power Sensor. Successful 
the leads to the tripping solenoid be removed operations in the test position should be ob
to completely eliminate the possibility of the tamed before proceeding with the Power Sensor 
breaker tripping. Do not close breaker with trouble shooting.  
power on the main contacts while the dis
connect plug to the magnetic coils is dis- 3. A PST-1 Power Sensor Test Kit must be 
connected available. (Figure 21). Check the Power 

Sensor Unit for correct function for each 1. Check for the existence of overcurrent or pick-up setting and one point on each time ground fault conditions that may be causing delay characteristic. Then check for the 
correct operation of each phase of the Power 
Supply Unit. This procedure is described in the instruction manual (GEK-7301) for the 2 PST-1 Test Kit, and GEK-7309 Power Sensor Instructions. If the test results for this 
test do not deviate more than l1% from the 
published curves, proceed to step Se dtole factory 
for possible replacement of the Power Sensor S1 Unit.  

4. If the breaker is equipped with ground fault 
protecton, determine whether the false trip
ping is the result of falsely answering an 

Sovercurrent trip or a ground trip signal. This 
may be determined by temporarily eliminating 

topbiherud curvesiproceed torstpg 4.uI the 

ground signal points 1 and 5 at the ground 
signal terminal board on the backframe bottom 
o If the breaker. Terminals 1 and 5 can be oidentified by the 0.15UF capacitor connected 

Figure 15. (80398 O)Power Supply 
1. Rating Disconnect 4. Female Disconnect Pluoa 
2. Mounting Bracket 5. Terminal Block 
3. Male Disconnect Plug 6. Mounting Bracket 6 

. ' . t 8 

Figure 16. (8041864) Power Sensor Ut Figure 17.(8041863) Magnetic Trip Device 

1. Mounting Screw . Name Plate . Armature 2. Cantive Thumb Screw 2. Mounting Bracket 7. Clamp 1.~~~~~~~~ MontnpSrwi.nmglt .Amtr 
3. Name Plate 3. Spring 8. Coil 4. Trip Arm 9. Magnet 26 5. Adjusting Screw
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POWER SENSOR TRIP 

GENERAL DESCRIPTION The Ground Sensing Device works On the principle 
that the instantaneous value of current flowing in AP l AK-3 Type Air Circuit Breakers contain the three conductors (or; in four conductors on Power Sensor Overcurrent Trip Devices. The four wire systems) must add to zero unless Power Sensor Trip functions with solid state ground current is flowing. Therefore, if the components with the exception of the Magnetic electrical system is a four wire wye system with Trip Device which is used to trip the breaker on the neutral grounded at the transformer, thefourth signal frov the Power Sensor Unit. The Power sensing coil (Figure 18) must be included on the Sensor Overcurrent Trip Device consists of four neutral conductor with its secondary combined major components, with the secondaries of the three phase sensors 

1. Twhich are mounted on the breaker. On Draw-out 1. The magnetic coils around the breaker con- breakers, the output of the external neutral sensor ductors (Fig-ure 14). must enter the breaker by a control disconnect 
(Figure 19) which is mounted low and on the, center2. The Power Supply which provides both the line on the back of the breaker. Refer to Figure tripping energy and the comparison basis for 20 for Power Sensor Cabling diagram.  overcurrent detection (Figure 15).  

3. The Power Sensor Unit with the various pick
up settings and time delay selection taps MAINTENANCE (Figure 16).  

When mal-functioning of the Power Sensor Trip 4. The Magnetic Trip Device which physically is indicated the trouble should be traced to one trips the breaker (Figure 17). or more of these four components involved, and that component should be replaced as a unit. The In addition to the phase overcurrent protection, following steps should be taken to detect a mala ground fault sensing feature may be provided, functioning unit.  

T25 
lea, 

6e 

Figure 14. (8041866) Magnetic Coils 
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armature to rest against stop screw (9) attached 
to a bearing plate on the right side of the device.  

If the current through the series coil (1) is 
reversed, armature (6) tends to move in a clockwise 

FP direction against the restraint of calibration spring 
(3). When the current reversal exceeds the calibra
tion setting, the armature will move in a clockwise 
direction. This causes trip rod (2B) to move up
wards against trip paddle (14), tripping the breaker 

/'D) open.  
*0 

9 >ADJUSTMENTS 

The only adjustment to be made on the reverse 
current device is to make sure that the trip rod 
has a minimum overtravel of 1/32 of an inch beyond 
the point of tripping the breaker. The ony occasion 9 s I this adjustment should have to be made is when an 

7. 5.~ J- ,old device is being replaced by a new one.  

The new device will be factory adjusted so that 
A.6[ the top end of the trip rod (2B) will extend 1/2 inch 

S1..above the top of the device case, and no additional 
£1 Iadjustments of the trip rod should be required. To 

TE obtain the proper 1/32 of an inch overtravel, close the breaker and proceed as follows: 
TypicAL CONNEC~l0. DiAite 

1. Loosen the locking nut (2A).  
re 13. (286B209) Reverse Current Tripping 2. Manually lift the trip rod and vary theposition 

Device of the adjusting nut (2), thus establishing the 
position of the adjusting nut where the breaker 1. Series Coil 7A. Screws is just tripped. (NOTE - Be sure that all parts 2. Adjusting Nut 8. Counterweight of the person are kept clear of moving breaker 2A. Locking Nut. 9. Stop Screw parts when tripping the breaker.  

2B. Trip Rod 10. Mounting Screw 3. With this position of the adjusting nut estab
3. Spring 11. Screw (Lower Stud) 
4. Potential Coil 12. Trip Crank lished, advance the adjusting nut upward one 
5. Calibration Nut 13. Screw (Lower Stud) and one half turns.  
6. Armature 14. Trip Paddle 4. Tighten the locking nut and the minimum 1/32 7. Pole Pieces of an inch overtravel of the trip rod should be 

obtained.  

REPLACEMENT 

The device consists of a series coil (1), with an 
iron core mounted between two pole pieces (7) and Deviceeisnacomplishedby meanssf thersam 
a potential coil connected across a constant source 
of voltage and mounted around a rotary type arma- procedure as that followed in the case of the EC 
ture (6). Calibration spring (3) determines the Overcurrent Trip Devices. There is, however, 
armature pick-up value when a reversal of current one additional step to the taken. This consists 
occurs. of disconnecting the leads of the potential coil.  

These are connected to a small two point terminal 
As long as the flow of current through the board mounted between two of the phases on the 

breaker is in the normal direction, the magnetic breaker base. After the new device has been 
f the series coil and the magnetic flux of the installed, adjust for overtravel of the trip rod as 
ial coil produce a torque which tends to described above.  
the armature counterclockwise. The calibra

tion spring (3) also tends to rotate the armature in the same direction. This torque causes the 

24



GEI-50299B Power Circuit Breakers Types AK-2-15 and AK-2/3-25 

may be replaced without removing the device from 7. Connect coil leads.  
breaker by proceeding as follows: 

Disconnect leads of coil (8).  
The only adjustment required on the shunt 

2. Remove two screws (6) which fasten magnet trip device is that which ensures positively that 
(7) and coil to the frame (2). the breaker will trip when the device is activated.  

In order to be sure of this, armature arm (11) 
3. Having removed the magnet from the device, must travel from 1/32 to 1/16 of an inch beyond 

straighten the end of clamp (9). the point at which the breaker trips. A good 
method of checking this is to hold a 1/32nd shim 

4. Remove the coil from the magnet. between the magnet and armature at (10) and with 
the breaker closed, push upwards at (55, closing 

5. Install new coil, again forming end of clamp the armature against the magnet. If the breaker 
(9) as shown. trips, there is sufficient overtravel. If adjustment 

is necessary, trip paddle (12) may be formed 
6. Rasseble o frme.towards or away from armature arm (11).  

PROTECTIVE DEVICES 

An AK-2/3 breaker may be equipped with used when the short-time delay feature is required, 
the following protective devices: or when the trip device is usedtooperate a special 

over-current alarm switch.  
1. Overcurrent trip (Magnetic) AK-2 

Most circuit breakers are equipped with series 2. Power Sensor Trip (Static) AK-3 overcurrent trip devices either of the dual magnetic 
type (instantaneous and time delay tripping) or 3. Reverse Current Trip AK-2 instantaneous alone. Breakers are designed to 
carry up to s, 0% of the continuous current rating 

Under Voltage Trip & Lockout Device of their trip devices. Anyattempt to carry higher 
currents for a prolonged period will cause over- A& Bell Alarm and/or Lockout device heating and possible damage.  

6. Open Fuse lockout device. EC-2 OVERCURENT TRIP DEVICE 

7. AKD-5 Interlock AK-2A/AK-3A 
The Type EC-2 overcurrent tripping d evice 

OVEFCURRNT TIP DVICEis available in three forms: 
(Magnetic) 

1. Dual overcurrent trip, with long-time delay 
The typical overcurrent trip device consists and high-set instantaneous tripping.  

of a magnetic structure, a series current coil, 
and a pivoted armature. 2. Low-set instantaneous tripping.  

When current flow through the series coil 3. High-set instantaneous tripping.  
generates a magnetic field strong enough, the 
armature overcomes the restraining force of a The dual trip has adjustable long-time and 
calibration spring attached to it, and closes against instantaneous pick-up settings and adjustable time 
the magnet. This trips the breaker by means settings. Both forms of instantaneous trips have 
of an extension on the armature which strikes adjustable pick-up settings.  
against a trip paddle on the trip shaft.  

DUAL OVERCURRENT TRIP, WITH LONG-TIME 
Depending on the type of individual device, DELAY AND HIGH-SET INSTANTANEOUS TRIP

the movement of the armature may be delayed PING.  
for a time by a timing device. If a relatively 
long time-delay (seconds or minutes) is desired, By means of the adjustment knob (5), Figure 10, 
the velocity of armature movement is governed which can be manipulated by hand, the current 
by a piston moving through an oil dashpot. If pick-up point can be varied from 80 to 160 percent 
only a short-time delay (cycles or milli-seconds) of the series coil rating. The indicator and a @ equired, movement is controlled by an escape- calibration plate (4), Figure 10, on the front of 

t gear and pallets arrangement. the case provide a means of indicating the pick-up W point setting in terms of percentage of coil rating.  
An AK-2-15/?5 breaker may be equipped with The calibration plate is indexed at percentage 

either the EC-2 or EC-1 overcurrent trip device. settings of 80, 100, 120, 140 and 160.  
The m:jority of applications will require the use of the Et C-t devicer.i The EC-1 device is normally 
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EC-1 OVERCURRENT TRIP DEVICE breaker mechanism or the overcurrent trip devices 
have been replaced.  

The EC-1 device can be provided with the Positive tripping is achieved when adjustment 
following tripping combination screw (2), Figure 10, is in such a position that 

1. Long time delay, short time delay and in- it will always carry the trip paddle on the trip 

stantaneous -tripping. shaft beyond the point of tripping the mechanism, 
when the armature closes against the magnet.  

2. Long time and short time delay tripping only. In order to make the adjustment, first unscrew 

3. trip screw (2), Figure 10, until it will not trip the 
Longtim dely ad istananeus tippng, breaker even though the armature is pushed against 

4. Short time delay and instantaneous tripping.holing the armature in the 
Shor tie dlayandinsantneos tippng, closed position, advance the screw until it just trips 

5.the breaker. After this point has been reached, 5.Sottm eaytipn ny advance the screw two additional full turns. This 
6. Instantaneous tripping only. will give an overtravel of 1/16 of an inch and will 

make sure that activation of the device will always 
a. Adjustable (Low set) trip the breaker.  

or 
Non-adjustable (High set) A re 10, can best be 

manipulated by an extended 1/4 inch hex socket 
SHORT TIME DELAY TRIPPING, Figure 12. wrench.  

The armature (7) is retained by calibrating In order to gain access to the adjustment 
spring (8). After the magnetic force, produced screw on the center pole overload device, it wil 

by an overcurrent condition, overcomes this re
straining force, the armature movement is further front escutcheon of the breaker. This will reveal 
retarded by an escapement mechanism which a hole, centrally located in the escutcheon, by 
produces an inverse time delay characteristic. e 
The mechanism is shown in the left side view of ngage the adjustment screw.  
Figure -12. REPLACEMENT, EC-1 and EC-2 

( The pickup for this device can be field set 
W between limits having a ratio of 2-1/2 to 1 in ecment of eite th cc i or e 

the range of 200 to 1000% of the coil rating. olecurnt ripedev 

LONG TIME DELAY TRIPPING, Figure 12 1. Separate the breaker's front and back frames 
as described in the section under "Main

The armature (12), is retained by the calibra- tenance".  
tion spring (13). After the magnetic force, produced 
bs an overcurrent condition, overcomes this re- 2. Remove the steel clamps whichfastenthe cover 
straining force, the armature movement is further of the device tothebackofthebreaker. NOTE: 
retarded by the flow of silicone oil in a dashpot, Pickup settings on the cover of each device are 
which produces an inverse time delay character- calibrated for the specific device. When re
istic. The mechanism is shown in the right side placing covers, replace on associated device.  
view of Figure 12.  

vie ofFigre 2.3. Remove the 3/8 inch 'hexagon headed bolts 
INSTANTANEOUS TRIPPING, Figure 12. which fasten the coil of the overload device 

to the breaker copper.  
a. Adjustable instantaneous tripping takes place 

after the magnetic force produced by an over- 4. Remove the round head screw which fastens 
current condition, overcomes the restraining the frame of the overload to the breaker base.  
force of the adjustable calibration spring (13).  

5. After reassembling breaker with new overload 
b. Nonadjustable instantaneous tripping takes device, adjust for "positive trip" as described 

place after the magnetic force produced by an under "Adjustments" of this section.  
overcurrent condition overcomes the restrain
ing force of a nonadjustable spring (14). REVERSE CURRENT TRIP DEVICE 

ADJUSTMENTS, EC-1 AND EC-2 
The reverse current trip device sometimes 

In addition to the pick-up settings and time- used with d-c breakers will trip the breaker open 
delay adjustments already described, overcurrent if the direction of current flow is reversed.  
trip devices must be adjusted for positive tripping.  
This adjustment is made at the factory on new This device is similar in appearance and is 
breakers, but must be made in the field when the mounted in the same way as the overcurrent trip.  
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GEI-50299 B Power Circuit Breakers Types AK-2-15 and AK-2/3-25 

10 

o 5 

121. Series Coil 

13 3. Pallet 
14 4 ino 

2- 15 006. Driving Segment 57. S.T.D. Armature 
6 SG. S.T.D. Calibration Spring 

4T A9. Trip Arm L 10. Trip Paddle 
19 3-- 178/ 11. Trip Paddle Adjusting Screw 12. L.T.D. Armature 

LEFT SIDE VIEW SHOWING ST RIG14T SIDE VIEW SHOWING 13. L.T.D. Calibration Spring 
SHORT TIME DELAY MEHNS LONG TIME DELAY MECHANISM 14. Instantaneous Trip Spring . (High Set) 

15. Spring Holder 
16. Calibration Clamp Nut 
17. Plunger 

1147i 18. Cylinder (Dashpot) 8 S19. Calibration Plate 
20. Clamping Bracket 

FRONT VIEW SHOWING 
MOUN~TING BRACKET 

Figure 12. (695C189) EC-1 Type Overcurrent Trip Device 

NOTE: Forcing the adjusting screw to either by stampings on the arm as follows: 
extreme position may cause binding of the device 
and should be avoided. 4X 6X 9X 

6X or 9X or 12X INSTANTANEOUS LOW-SET TRIPPING 9X 12X 15X 
The low-set instantaneous pick-up point may At the factory, the pick-up point has been set 

be varied by the adjustment knob (5), Figure 10. at the nameplate value of the instantaneous trip The calibration in this case usually ranges from current. (Usually expressed in times the ampere 
80%., to 250%;' of the series coil rating, the calibra- rating of the trip coil.) The variation in pick-up tion plate being indexed at values of 80%, l1cF35, setting is accomplished by varying the tensile 200% and 250% of the rating, force on the instantaneous spring. Turning the 

adjustment screw changes the position of the INSTANTANEOUS HIGH-SET TRIPPING movable nut (2), Figure 11, on the screw. The 
spring is anchored to this movable nut so that 

The high set instantaneous pick-up value may when the position of the nut is changed, there is have one of the following three ranges: 4 to 9 a corresponding change in the spring load. As times coil rating; 6 to 12 times coil rating or the spring is tightened, the pick-up point is in
F9 to 15 times coil rating. The piCk-up setting creased. The top edge of the movable nut (2), 

may be varied by turning the instantaneous trip Figure 11 serves as an index pointer and should 
ebe lined up with the center of the desired calibration 

s imark, punched slots on operating arm, to obtain ree s tndard calibration marks will appear the proper instantaneous trip setting.  Th prating arm at (9), Figure 11, and the value of these calibration marks will be indicated 
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Cover Removed.  

1. Instantaneous Calibration Spring 
2. Movable Nut (Index Pointer) 
3. Time-Delay Calibration Spring 
4. Instantaneous Pickup Adjustment Screw 
5. Time-Delay Adjustment Screw 
6. Oil Dashpot 
7. Dashpot Arm 

8. Connecting Link 
9. Instantaneous Pickup Calibration Marks 

Figure 10. (8024842) EC-2 Overcurrent Trip ith 

maxmu Coe Re 13-moved. ro telet 

1. Series Coili ntantae Cal in Sing 
2. Trip Adjustment Screwntntne Piup 
3. Opening for Time Adjustmentea a te r e 
4. Pickup Indicator & Calib. Plate h 
5. Pickup Adjustment Knobd h A 

The long-time delay trippingC'feature can be 
supplied with any one of three time-current char-i tin 
acteristics which correspond to the NEMA stand-h
ards maximum, intermediate and minimum long- in the et 
time delay operating bands. These are identified tm au steoea hc ieso A as A, 1B and IC characteristics, respectively. Figure 11 . he te d m n 
Approximate tripping time for each of these, in (8), Figur e turnes up ithna 
the same order are 30, 15 and 5 seconds at 600on the% spotdarm, th roximt le in 
of the pick-up value of current. (See time-current tie as ow the c haacteistire is in

aracteristic curves 286B201A, B, and C).the mark n the 

The tripping time may be varied within thetanda 
ts shown on the characteristic curves by turninga e o the s the time adjustment screw (5), Figure 11. Turning e set 

supplidckwith anyuron ofre-leo tekse invderases p iol d acterptioswhichcor- te e e lngur o te id ar. ere 

ards maximum, intermediatem -2/3 -1/3 minimumln- frtelnaestigta gives the rest, 
timedely oeraingbans. hes ar idntiied tim vaewe isFiguren11.tWhencthedindeximarkAo 
as A, B ad caraterstis, esectvel. Fge onecin ink greaest Figure t1ies adustent 

Apprximae tippig tme fr ech o se, n msrwo (5), dashpot ar, mayhe apprnedbimateting 
thesam orer re 0, 5 ad 5secndsat 00% a illis shead scrtewdhraersthrug thre hol in
of th pickup vlue o currnt.Seetme-curentted .n ofThe cAase, Buti chratrist desi s to ret 

~arcteistc crve 28B20A , ad C.shied inkage i setting the de mark ond the 
The ripingtim ma bevared ithnte Tis chaacteristic by the1moing The tonting 

mts shown on the ~ ~ ~ ~characteristic curves bytrig srwoeo achsie potd the se, meic 

the imeadjstmnt srew(5) Fiure 1 urnng ayhe etaken offngthoth dshtnth rip unite 

in a clockwiserdirecionsincreasestthe tippingmtime;uitsent 

scre (5, Fiure11,may e trne by nsetin 

a Pilipshed-credrve-thouh-he-ol-i
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3 

7 
4c 

5 6 

Figure 8. (805B905) Closing Switch (Top View) 

1. Insulation 5. Movable Contact 9. Speed Nut 
2. Stationary Contact 6. Spring 10. Screw 
3. Front Escutcheon 7. Hinge 

Push Button 8. Closing Solenoid 

14 

4 II 

A 

S100 

FQI~~ 040 

4~ -1 -0. 
0- -0 S 0
090 

'4 090 

toL 10 0 
AUX. Sw 

uC A? 

M 
T. C.  

Figure 9. ( 695C161) Shunt Trip Device 

Nut 6. Screws 11. Armature Arm 
Frame 7. Magnet 12. Trip Paddle 

3. Spring 8., Coil 13. Mechanism Frame 
4. Rivet 9. Clamp 14. Trip Shaft Clamp 
5. Weight 10. Armature 
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GEH-3500 

TABLE 5 

ET-17 SPECIAL 128B1654 

INDICATING LAMP COMPLETE 
1 REQ'D. OF GR. OR PT. NO LISTED BELOW 

VOLTS RESISTOR BULB 
G.  O OHMIC G.E.  

c o a VALUE CAT.  
a aNO. z z 

210-250O 1 AC/DC 1 56K NE51H** 
67-120 8 80K NE51 OR 

2 AC BlA AC C LO CA 

CAT. NO. COLOR CAP_ _ ~ I~.  

W~ L L 

COO CAT. NO.  
0118608 NONE__ NONE_ 

0 1 0 0 ED 
P2 

06 7G LGE 1.0A36P 

0116B708GY YELOW 0 208A768P 

*NE51H BULB 
SUPPLIED BY CUSTOMER 2 7 

TABLE 6 

COLOR CAP 

CAT. NO.CO RCA 

COLOR CAT. NO.  

0116B6708G NOE NN 

0116B6708G*C CLEAR 208A3768P1 
0116B6708G*R RED 0 208A3768P2 
0116B6708G*G GREEN 0 20SA3768P3 0116B6708G*Y YELLOW 0 208A376SP4 
0116B6708G*W WHITE 0 208A3768P5 
0116B6708G*B BLUEri 208A3768P6 
0116B6708G*A AMBERr 208A3768P7 
0116B6708G*D GREEN r 208A3768P8 
0116B6708G*E RED T 208A3768P9 

(0 6



GEH-3500 

TABLE 3 

ET-17-INDICATING LAMP 

RESISTOR 
VOLTAGE CAT. NO.* 0165A7956 BULB RECEP

RANGE (INCLUDES LAMP, PART OHMIC GE TACLE COLOR 
A-c/D-c COLOR GAP, AND NO. VALUE CAT. NO. CAP CARTON OUTLINE 

RESISTOR) t 

110-139 0116B6734G1 1 200-K SEE en 
140-219 0116B6734G2 2 560 K en ORDER- r n 
220-299 0116B6734G3 3 750 K BA r- ING 
300-374 0116B6734G4 4 1 MEG c TABLE 
375-449 0116B6734G5 5 1.2 MEG 2I1o 
450-600 0116B6734G6 6 1.6 MEG c> cD 

t Specify color cap from Table 6 or 7.  
TABLE 4 

ET-16 SPECIAL 127B8177 

INDICATING LAMP COMPLETE 

1 REQ'D. OF GR. OR PT.NO. LISTED BELOW 
RESISTOR BULB 

- VOLTS C G.E. COLOR 
n-ua0HMI CAT. CAP o 

PART VALUE NO 
____RECEPTACLE DRG. NO. NO. N J 

1 70 7 750 2 1835 
2 17 8 50 Q 756 ** 
3 140 9 2500 o NONE 
4 220 10 .43009 1835 U, 
5 32 e- 2 200 1819 -j 
6 125 11 3300 £ 1835 9 
7 277 12 5900 b 1835 L, !-or 

8 140 co 9 2500 n 1835 2= n 2 
9 130 13 2300 1 1835 cc I 2 

cm . 0 lC) Ltn 

**756 Bulb Supplied By Customer 
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GE-H-U350 

RATINGS 

Resistors ET-16 12.5 Watts 
ET-17 1 Watt 

DESIGN DESIGN CANDLE AVERAGE LIFE 
BULB VOLTAGE AMPS POWER (HOURS) 

1819 28 .04A Approx. .34 2500 
1635 55 .05A Approx. 1.1 5000 
BA 105-125 .3 MA - 15,000 

CONNECTIONS 

See Figure 1A and 1B for typical tell-tale and dim-bright connections.  

RECOMMENDED PANEL ASSEMBLY 

Thread pal nut against shoulder of the receptacle. Insert remaining threads thru panel and thread 
escutcheon nut against panel. Assemble color cap fully, hand tighten, (do not 1firce). Turn escutcheon 
.nut back, up against color cap, then back off 1/2 to 3/4 turn (recommend 3/4 turn) to give at least 1/64 
but not more than 1/32 clearance between color cap and escutcheon nut-(for up to 3/16 panel). For 1/4 
panel, color cap will be flush with escutcheon nut. Tighten pal nut against panel to 10-12 inch pounds 
torque.  

TABLE 1 

ET-16 - INDICATING LAMP 

CIRCUIT VOLTAGE CAT. NO. IN- RESISTOR 
RTED 1Yh N. AXT CLUDES LAMP, COLOR 0165A7844 BULB RECEP- COLOR CAR- OUT

CAP, & RESISTOR PART OHMIC GE TACLE CAP TON LINE 
_____ ____________ NO. VALUE CAT. NO ____ 

24 D-c 22 28 0116B6708G1 1 10 1819 SEE 
48 D-c 44 56 0116B6708G2 2 200 
125 D-c 110 140 0116B6708G3 3 2000 
250 D-c 220 280 0116B6708G4 4 5100 1835 TABLE c 
120 A-c 95 130 0116B6708G5 5 1900 
240 A-c 195 260 0116B6708G6 6 4800 1 C5 C) Q 

TABLE 2 

ET-16 -FOR DIM-BRIGHT APPLICATION 

CIRCUIT CAT. NO* (IONL-T RESISTOR AULG E 
RATED MIN. MAX. CLUDES LAMP, COLOR 0165A9217 GE CE

CAP, AND RESISTOR) PART RESISTANCE- CAT. NO. TACLE CAP TON LINE 
NO. OHMS t 

_____ ____ _______________ ____TOTAL TAP ____ ___ ___ 

48 D-c 44 56 0127B8108G1 1 450 50 SEE 
125 D-c 110 140 0127B8108G2 2 2550 1700 ORDER- c..  
250 D-c 220 280 200c20 280 012788108G3 3 6000 4400 1835 ING CCL 
120 A-c 95 130 0127B8108G4 4 2450 1600 4 TABLE %0 Ac 195 1260 0127B8108G5 5 57004200 ORDER- 1 o 0 
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GEH-3500 

INTRODUCTION 

The ET-16 (incandescent) and ET-17 (neon) indicating lamps consist of a common receptacle, plug 
n type resistors and lamps, escutcheon and color cap. Available for mounting on switchboard panels 

up to and including 1/4 inch thickness.  

APPLICATION 

These lamps can be used whenever a panel mounted signal or indicating lamp is desired.  

The ET-16 is available for either one brilliance, or dim bright operation. The ET-17 can be used 
when extra long life is a factor and brilliance is not. It also can be used when low current is desired.  

FEATURES 

1. The simple "push-twist" type plug has been adopted for both the bulb and the resistor. This was 
accomplished by incorporating a bayonet base on both components.  

2. A coron receptacle for both the ET-16 and ET-17 coupled with the plug-in resistor and bulb 
makes it easy to change on the panel without disassembling.  

3. The resistor is in series with the bulb, and the ohmic value for the different circuit voltages 
is designed at 80% of the rated bulb voltage to give it longer life. Changing voltages is 
easily accomplished by changing the series resistor. (See listed tables for the proper resistor).  

4. A short circuit plug is available when a series resistor is not required or if an external 
resistor is to be used.  

5. Standard GE extra-long-life bulbs are specified for all lamps. The ET-16 uses GE Cat. No. 1819 
for the 24 d-c lamp and GE Cat. No. 1835 for the balance of the ratings. ET-17 uses GE Cat. No.  
BlA.  

6. Terminals are readily available. They are designed for either AMP "FASTON" type connectors, 
solder, or screws.  

7. Nine basic color caps designed for maximum visibility are available for ET-16: Translucent
red, green, yellow, white. Transparent-amber, red, green, blue, and clear.  

ET-17: Because of the special properties of neon, only amber., transparent red, and clear lenses 
are suitable.  

The color cpas have a knurled O.D. for easy removal.  

8. The ET-16 is also available for dim bright applications.  

9. When special voltages or resistance is required other than those listed, a special lamp may be ordered with the proper design, or designated series resistor.  

If a bulb other than those listed above is required, the lamp will be furnished less the bulb.  

Listed tables give some of the specials made available.  

These instructions do not purport to cover off detoils or variafons in equipment nor to provide for every possible 
contingency to be met in connection with instollation, operation or maintenonce. Should further linformation be desired 
or should porticular problems orise which are not covered sufficiently for the purchaser's purposes, the matter should 
be referred to the General Electric Company.  

3



GEH-3500 

CONTENTS 

PAGE NO.  
INTRODUCTION..............................3 

APPLICATION................ ................... 3 
FEATURES............. .................... 3 
RATINGS..................................4 

CONNECTIONS....................................4 

RECOMMENDED PANEL ASSEMBLY...................4 

TABLE 1...................................4 

TABLE 2...................................4 

TABLE 3........................... ........ 5 
TABLE 4...................................5 

TABLE 5...................................6 

TABLE 6...................................6 

ORDERING TABLE 7.......7...................7 

HOW TO ORDER..........................7 

2



INSTRUCTIONS GEH-3500 

INDICATING LAMPS 
TYPE ET-16 and ET-17 

ET-16 INDICATING LAMP 

L~iI 

ET-17 INDICATING LAMP 

POWER SYSTEMTS MANAGEIENT DEPARTMENT 

GENERAL ELECT RIC 
PHILADELPHIA. PA.



HEAVY DUTY OILTIGHT PUSHBUTTONS 
TYPE PT 

PTP-PTM-UNLIGHTED PUSHBUTTONS 
EXTENDED HEAD HALF GUARD FULL GUARD PTM-MUSHROOM HEADS 

To O START 0  N 

Butt'l JOG'O LISTINGS 
Color 

Black PTP22 PTP32 PTP42 PTU22 PTU32 Red " P23 P33 P43 1123 M33 
Orange P24 P34 "24 M34 Yellow "P25 P35 P45 "1425 U35 
Green "P26 P P46 -M26 M36 
Blue "P27 P37 _________ I " M27 '1437 
List Price: $6.00 56.00 $6.00 112.00 510 
No Button PTP21 pTP31 PIP41 pIwi -MPA List Price' $5.70 95.70 1.5.70 610.00 560 

SEPARATE BUTTONS AND HEADS ORDERING INSTRUCTIONS 
For PTP Fo T peaosContact blocks (any combination up to four) mnay be added For PU Opeatorsto operator to make units. Add contact b'ock suffix let:er(s) Color operators 1%V Dia. 2Y," Dia. to the operator catalog listing and increase the list price 
BlackPTPZ2 PTZ32 ccordingly. See contact block alternatives on Page K4.  c T0PTMZ3 

For ea ple: PTP33C 

ReP3 P433 MZ2M23 MM33 

Orange "PZ04 MZ24 "MZ34 OPERATOR CONTACT BLOCK (PTC Yellow "P205 M225 -M235 'Operator list price includes standard or blank legend plate.  Green "PP6 "36 26 
M3636 Choices and identification are shown on Page K16. Deduct Blue "P07 14M227 M37 $ .60 from list price if no legend plate is required. When 

legend plate is desired, add it to the cat-alog listin~g and 
List Price $ .3$570 separate 1i0h a hyphen.  

For example:FrPPoPTOeao 

OPERATOR BLOCK LEGEND PLATE 2V'Suare 
"Emergenc Stop on Red Field" 

PTH-LIGHTED PUSHBUTTONS PM2 

Full voltage devices are not for use with 120 volt lampZ.  

EXTENDED LENS 
_ OPERATOR ONLY Coct(an cominati le ftos may be added to opeofor ti.  

Full Voltage type' 50/60 Mr Tratoormer with 51 Lamp rese th lt mp Lens Color No Lamp 6.8 Volt 12 Vo3t 18 Volt 24 Volt 110.320 CAC 220 C; AC 41 sso so 's c 42 V AC/DC 120 V A DC Red P1H2103 PTH2123 PTH2133 PTH2143 P182153 PTH2213 M1:2 P1H2243 P1H2263 P18H2303 Fi P'-',13 Amber "142104 "142124 "142134 "12144 "142154 '142214 'HM24 "12244 -142264 ' 12304 I ' '4214 Yellow - 142105 " 142125 '142135 "12145 "142155 "142215 "12225 "12245 "142265 142305 F12315 Green "12106 - 142126 "142136 "12146 "142156 "142216 ' 12226 "H2246 ' 12266 142306 '121 Blue "H2107 "142127 "142137 "12147 "142157 "142217 "12227 '12247 "12267 142307 ,.-. White " 12108 - 142128 " 142138 ' 12148 " 142158 " H42218 " 428 "12248 " 12268 F430 . 7 418 is! Price- 517.70 518.00 SIBO 5 0 18.00 £1800 S222.00 2.0 22.00 S220 IS 18.0 0 Si1 0 Orator onlyOprt ls picncludes ta nla thoui, hcs Pad2101 PTH2121 Pic2131 Par2141 sPhn2151 ot P P16-Deuc 
List PricEK S16.30 £16.60 616.60 516.60 516.60 120.60 o is pr0i60 £20.60f £20.60 p16.60 i I e n 

PF conxalued on next page 

MICRO SWITCH K 5



e a VB5 avvm wou s a sauar 
600 Volts Max. AC/DC 10 Amps Max. Continuous 

tR2943 CR2943 
General-purpose Corrosic'
surface-mounted resistant station station 4 

J NEMA type 4LX 

CR2411 
CR2943 Water -Flazardous 

and dust-tight f location 
tation 

As Ion, ____ ------ *A -Type 4- - __ _-- MA Type 

APPLICATION water-tight; corrosion-resistant; and haz- sure a good connection.  
Standard-duty pushbutton stations are de- ardous-location enclosures. s. Positive make and break-strong 
signed for all normal START-STOP and springs behind buttons reduce the 
REVERSE operations with a- magnetic REERE peaios it -c magnetic FETRSchances of contact freezing or acciden
starters NEMA Sizes 00-4. Contact ratings 9 Easy-to-operate buttons - Large con. tal closure from machine vibration.  
are 10 amps carry, 600 volts max., 30 cave buttons operate easily, even when * Extra safety-an insulating strip be
amps make and break at 110-125 volts a-c. gloves are worn tween the terminals and back of the 

Stations are available in general-pur- l Long-life contacts large silver con- enclosure helps prevent electrical pose, flush- or surface-mounted; dust- and tacts provide positive closure and as- shorting 
PRICiNF INFORMATION Surface-mounted Forms 

(As~~ Easy-tooperat butt5 ons A01 Large coni* AIOT 4&0 

BRedg oi STare o .1 

Blecd (a) (As Specified) ALAoOi 12c00o ntact. Ala3r1 

ped () osock, M fans) STOP NAedIG dut0n NJ2t1Aa Np3rdC 38.00 e NA1psAi 4ca00 Rod ill Lockh q Means) (As Specified) AAIO)E 16000 AJ201AJ AJ301 C =.c* .....  
2 Pos. Sel. So,. C) SP*T (As Specified) AAandSt boot .- -s 

3 Put. Sel. S-. IC SPpT (A Specified) AAbutMt 12r00e t 
TWO-UNIT STATIONS (Momentary Contact) 

Blck. Red ID) JSTARIT-STOP NAt 02A $20 Bock* Eex sC Lockiag Bar) STARn-STOP NA1i2C nl g 1t.  
foloc JA;: ! Rled IS) iAe Specnfcsd) AAhe02 12-00preven electric 
Bloct (A) Sc ) )Lacking Meons) ISTART-STOP .... N1202AI NJ302A 38.00 FIA102Si $4.*61 

Block (A), B) (i s). AJ202AI AJ302A TA38.00 

tatJI Ip A RAISE-LOWER NA1O?%, .j '51.00 N'J2O2F HflO2F 38.00 NA102G 46.00 :lock (A), At" IA) 5 .W----........ NAt02 " 15.00 NJ202E N1302E 38.00 NA12c e.00 lec IA). (B ! () (As Specified) AAIO2 15.00* I AA10291 1 6000 

(M*in(8) (LochtaotMons)!,TOP 

Rec. R (Io. Mo ons )' $1.00 (NAACT RpTiGSe sicks $*. Blc IA) OS(N-PODS N 0 100 

TWO-UNIT STATIONS (Momentary Contact) 
Block, Red IN) START-STOP NA103F $24..w 
Block Mock, Red (c [or)SAORT-STOP N 24 

Slock (A), BRec (8) (Lokin Mon) (A u-NSTOPNeci: 24ed)J

Block ),E Blck (A), Rod (S) RAISE-LOWER-STOP NA13 24.00 Block (E), blck (), Red FORWARD-REVERSETOP NA103J 24.00 220-25 10 i2 1. 1 
440-490 10 75 0.2 

Slock lA), 8ock (A. e() POWRNEES.TP N13 4.02020 1 5 5 

Block (E), Block (El. Aed IS) OPEN-CLOSE-STOP NA103K 24.W 550-600 10 
BlockI lM. S'o-ck Mt Red (9) START-JOG-STOP NA1O03L 24.00 

ll (E), gi:k (E), Red is) (As Specified) AA103AA 240W DIMENSIONS AND WEIGHTS $tock lE). Block (E), Red (B) (Locking
BaB) (AA Specified) A03C 30.00", 

115:230 Va"l LightI (F), Black (A), .~-- 5 .  
Red S) START-STOP I NA1E3V 14.00 

THREE-UNIT STATIONS (Maintained Contact) - . '- t 0
11 5,230 Volt Light PBoc.$00 Ssro-mctd jz1 d %27sY

Block -I START-STOP NA103Y ISW00'afions 'IGesseoro 1 1. 4-%2 / Add $3.00 60-100 per station Ecr any ncoeyolet nmors;rgj or orrongenrenls not sown obo's. pups nls,)7% 2?)cm 2% V4- .1 / 
Fit P . P, esdod: OPT-ON. FORWARD- RE VERSE. HAND-AUTO, SLOW-PAST and OPEN-CLOSE. u-os Enclosure)__ 

Ti.,, N.P.*s inclvdid HAND-OPF-AUTO . PORWAlJD-OPP-L'VERSE and OPEN-OFF-CLOSE. - Pu% -sosntsid 1.2 5% 3% 3Y %V 's- V 1% 
- c-d hot* !or crodlock as STOP. Stotions (GeneralIUnlits are ifdi.;d-~olly bosed and "PolV-Pockod" 10 per carton as skoodard. Purpose Enclosusre) 3 8% 3% 31 *A~ '-1 3 

WlRiNG S"AB0LS (As noted under description in tables.) Water a Disst-fight ip 

_________ 2 514 21Y%~ 3% 2 
r -x-t r,,c-l i Pipe 7W r 0 AAI0-1 1 1.0so woter
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TYPE SEM GEF-4167A 

CONTROL SWITCHES 

PRINCIPAL RENEWAL PARTS 

Ref. Catalog 
No. Number Description 

1A 888B208AAPI Handle, fixed, pistol grip 
flB 888B208ABP1 Handle, fixed, oval 

IC 888B208ACP1 Handle, fixed, knurled 
t1D 6248034P2 Handle, fixed, lever 
I2A 127A6780G1 tHandle assembly, removable, standard 
t2B 127A6780G3 tHandle assembly, removable, engraved "R" 
f2C 127A6780G4 JHandle assembly, removable, engraved "I" 
3 307V511P1 White pointer for handle 

t4 307V516 Spring washer for pointer 
5A 6049905P1 Mounting screw, 3/32 - 1/4 inch panel 
5B 6049905P8 Mounting screw, 1 - 1 1/2 inch panel 
6 NP-202491 Circuit designation plate (specify engraving) 
7 127A6768P1 Escutcheon, fixed handle, no target (specify engraving) 
8A 127A6757G1 Escutcheon, fixed handle, with target (specify engraving) 
8B 127A6757G2 Escutcheon, fixed handle, with target ("TRIP" - "CLOSE") 
8C 127A6757G3 Escutcheon, fixed handle, with target ('STOP" - "START") 
8D 127A6757G4 §Escutcheon, fixed handle, with target (specify engraving) 
8E 127A6757G5 §Escutcheon, fixed handle, with target ("TRIP" - "CLOSE") 
8F 127A6757G6 §Escutcheon, fixed handle, with target ("STOP" - "START") 

f9 888B207P1 $Escutcheon, removable handle (specify engraving) 
flO 127A6763P1 Mocking plate 
111 307V508P1 Shaft coupling (removable handle switches only) 
12 127A6753P1 Front plate 
13 127A6754P1 Stop wheel (standard) 

f14A 127A6764G1 §Stop wheel and shaft assembly, 3/32 - 1/4 inch panel 
tl4B 127A6764G2 §Stop wheel and shaft assembly, 1-1 1/2 inch panel 
15 127A6772G1 Roller arm assembly 
16 6074939P91 Roller arm bearing sleeve 
17A 127A6774P1 Index wheel, 8 points, 45 degree spacing 

t17B 127A6774P2 Index wheel, 7 points, 45 degree spacing 
tl7C 127A6774P3 Index wheel, 4 points, 90 degree spacing 
f17D 127A6774P4 Index wheel, 3 points, 90 degree spacing 
*18 127A6781 Positioning spring 

19 307V510P1 Torsion spring sleeve 
*20A 127A6775P1 Torsion spring, standard (spring return CW and CCW) 

*t20B 307V513P1 Torsion spring, special (spring return CCW to normal only) 
*t20C 307V513P2 Torsion spring, special (spring return CW to normal only) 

21 127A6760G1 Torsion spring actuator 
22 127A6755P2 Front bearing 
23 237C755P1 Front support 
24 237C756P1 Barrier cover plate 

*25 127A6770G1 Cam follower and moving contact assembly 
26 237C759P( ) Cam 

*27 127A6749G1 Stationary contact, upper 
*28 127A6751G1 Stationary contact, lower 

29 6047297P1 Connection screw 
30 237C757P1 Intermediate barrier only (no contacts) 
31 237C758P1 rRear support only (no contacts) 
32 A Rear bearing and shaft assembly 
33 NP-202490 Rear bearing retainer and nameplate 
34 127A6756G( n) Tie bolt 

Recommended for stock for normal maintenance. Specify numeral molded in cam.  

t Not shown. v Uses same contacts as intermediate barrier 
tHSpecify switch number, type of handle, and posi- (References 27, 28, and 29).  

tion in which removed. hSpecify model number of switch.  
C Pull-to-lock switches only. d Specify number of stages in switch.  

Escuchen, ixe hanleno argt (seciy egraing 
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Fig. 2. Exploded view of typical two-stage type SBM switch.  
Maintained contact construction shown. For spring return action, 
references 19, 20, and 21 replace references 3, 16, 17, and 18.  
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GEF-4 167A 
Supersedes GEF-4167 

TYPE SBM 
CONTROL SWITCHES 

6 23 

I C 

(PHOTO 8027024) 

7 5 2431 32 
Fig. 1. Typical SBM control switch (fixed knurled handle, standard 

escutcheon, and ten stages of maintained contads).  

ORDERING INSTRUCTIONS 

1. Always specify the complete nameplate data of the switch.  

2. Specify the quantity, catalog number (if listed), reference number (if listed), description, and this bulletin number.  

3. Standard hardware, such as screws, bolts, nuts, washers, etc., is not listed in this bulletin. Such items should be purchased locally.  

4. For prices, refer to the nearest office of the General Electric Company.  

GENERAL ELECTRIC 
Date sebiect to cher-e without notice.
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Control and Transfer Switch Type SBM GEH-2038 

Each cam has one number and seven letters The parts which fit into the front support may 
around the shaft opening on one side of the cam and now be assembled, placing the stops, if present, in 
right letters on the other side of the cam. When their proper position with respect to the shaft 

emoving cars, mark the letter of the cam which identification mark.  
corresponds to the shaft identification mark; thus 
cam and cam followers are removed in succession. RENEWAL PARTS 
This is done to each succeeding barrier.  

It is recommended that sufficient quantities of 
When reassembling, it is only necessary to renewal parts be carried in stock to enable the 

stack the cams back into the shaft in the same order r ent o a n t t enbren 
as taken off, keeping the proper cam letter lined prompt replacement of any that are worn, broken 
up with the shaft identification mark. or damaged.  

When ordering renewal parts, address the 
Before tightening the tie bolts into the front nearest Sales Office of the General Electric Com

support, make sure that all the barriersareproperly pany, specify quantity required, name of partwanted, 
nested. and give complete nameplate data.  
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GEH-2038 Control and Transfer Switch Type SEM 

Fig. 3 Bottom View of Type SBM Switch 

J..  

co 

C I 
AM 

Fig. 4 View of Type SBN Switch with Additional Stage in Position 

In such cases, it might be advantageous not to cause the side holes in the two U-shaped brackets 
disturb the existing switch but to add directly to to line up. Fasten the brackets together with the 
the present switch. In order to do this, the proper hardware supplied.  
contact sequence should be ordered (no more than 
two stages) noting that this is for adding to an existing 
switch. These parts will be received assembled If it is desired to disassemble the switch for 
with a U-shaped bracked and a coupling with a any reason, the following procedure should be 
square hole will also be received. Fig. 4 shows a followed: Place an identifying mark on the handle 
Type SBM switch with an additional stage already in ecuon schr s 12 O'clo o the 
position.esucen sc as 1O'lc.Rmvth 

posiionescutcheon. Remove the three screws fastening the 

To install these additional contacts, loosen front plate to the front support. If there are stops 
the two tie bolts at the rear of the switch about in the front support, the position relative to the 
3/32 inch. Slide the loose bracket over the shaft shaft identification mark should be noted. Remove 
and tie bolts so that the inner part of the bracket the stops, spacer and star wheel if they are present.  
slot rests on the tie bolts between the tie bolts 
and nameplate. Tighten the tie bolts. Slide the Unscrew the tie bolts "and remove the front 
coupling over the shaft extension on the present support. If any torsion springs are present, pull 
switch, then slide the shaft extension on the new one tie bolt back far enough so that one arm of the 
barrier assembly into the coupling, keeping the torsion spring can be sprung away from the spring 
shaft of the new contact barriers in the proper actuator. Remove the spring actuator, spring, and 
position to give the correct contact sequence cor- any spacers present. Remove the molded cover 
responding to the handle position. This should plate exposing the contacts' of the first stage.  

h supplied.



Control and Transfer Switch Type SBM GE-203b 

SHAFT EXTENSION FOR 
H1 TO 8 STAGE SWITCHES 

ONLY.  

- z15 
16 

25 HIGHx2L- WIDE 
IPISTOL 1 16 

111 GRIP 
6 

WHEN PANEL IS 

"A" *1" THICK - ADD 

216 1/2" TC A 8 
DIM.  

No. O T ND PULL TO LOCK REMOVABLE 
NO.GOF SWITCH SWITCH HANDLE SW.  

PT. "A" E PT. "A" B PT " B 

8 11 -7/8 21 4-9/1E 41 4-3/4 

OVAL 2 2 4-1/2 22 5-3/1 42 5-3/8 

S 3 5-1/8 23 5-13/1 43 6 

21 4 4 5-3/4 24 -7/1 44 6-5/8 
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6 . 6 7 EE26 -11/5 4 7-7/8 

7 7 7-5/8 27 -516ty4 -/ 

-- 81 8 8 18-1/4 28 1/6 48 9-/ 

9 9 B-1/2 29 /6 4 9-4 

t KNURLED 10 i10 9/813/1 50 1 
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2 -1/2 HOLE-STD. 6 PULL 10 LOCK 
C4-- 8 11-3/8 HOL-E-REMOVABLE HANDLE 

PANEL DRILLING 
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GEE-2038 Control and Transfer Switch Type SBM 

RATINGS The complete stack is tied together with two 
tie bolts threaded into the front support. These tie 

The switch is rated for a mechanical life of bolts also act as a bearing for the cam followers 
00,000 operations. The electrical rating is 600 in each stage. Each stage consists of four stationary 
olts, 20 amperes continuous. The interrupting contacts and two moving contacts, (double break 

rating depends on several factors; namely, voltage, construction) two cams and two cam followers.  
current and inductance of the circuit. It may be The cams are mounted on the operating shaft. In 
necessary to use two or more contacts in series case only one contact is required in a stage, a 
to insure adequate interrupting ability on highly cam follower assembly is omitted.  
inductive circuits. The interrupting ratings are tiewnoin thrled CONTACT IDENTIFICATION 

TABLE I The contacts are marked for identification using a standard system. On each side of the switch CrCULNon-inductive Cir. Inductive Circuit midway on the barriers, is a confined marking strip Circuit Number of Contacts These strips are located between the two screws 1 2(in ser) 1 2(in ser) which define a contact. The marking strip on the 
24 DC 10.0 30.0 8.0 25.0 right side, front view, looking toward the rear is 48 DC 8.0 25.0 6.0 18.0 numbered 1, 3, 5, etc. starting at the panel end.  125 DC 5.0 15.0 4.0 10.0 Those on the left side are marked 2, 4, 6, etc.  

250 DC 1.0 3.0 1.0 2.5 If a contact is omitted the terminal screws are also 600 DC 0.4 0.8 0.3 0.7 omitted for that contact.  
115 AC 40.0 75.0 24.0 50.0 
230 AC 25.0 50.0 12.0 25.0 
460 AC 12.0 25.0 5.0 15.0 
600 AC 10.0 20.0 8.0 12.0 The basic switch is totally enclosed except for 

an opening in the bottom to allow for a visual in
secinde of the contacts.  

AU switches are furnished for mounting tin The Type SBM switch is built up with a series panels 3/32 to 1/4 inch thick. Variation in panel of stages which are nested into each other, an thickness is taken up by the use of two saddle _A. shaft, a front support and a rear support. washers mounted between the handle and escutcheon.  

4W INSTALLATION 

RECEIVING provided in the panel as shown in Fig. 2.  
Immediately upon receipt of a switch, examine To mount a switch on a panel, first remove it for any damage sustained in transit. I' injury or the handle and escutcheon, including where pro

rough handling is evident, file a damage claim at vided, the position-indicating pointer and the curved once with the transportation company and promptly spring washers (saddle sping). Next, hold the 
notify the nearest General Electric Apparatus Sales switch in place on the back of the panel and insert Off ice. The switches are completely assembled the mounting screws thfough the escutcheon panel, and packed in individual cartons before shipment. and spacers (if used) into the switch front support, 

but do not tighten the mounting screws. Attach the If the switches are for stock purposes or not pointer, saddle springs and handle. Align the for immediate installation, they should be left in the escutcheon on the panel 
shipping carton and stored in a clean dry location.  

When mounting removable -handle switches be i VUTING certain that the shaft of the switch is properly positioned, so the handle is easily removed before For panel mounted switches, holes should be the mounting screws are tightened.  

F~AI toTEN-ANCE 
SERVICING coated with sulphide, they should be cleaned with 

a flexible burnishing tool similar to that included 
CONTACT CLEANING in the XRT relay tool kit.  
andAt regular intervals, the switch contacts should REPAIR AND REPLACEMENT 

wear and burning. An opening at In some cases, it is desirable to either replace If tthe sitheswitch has been provided for this, a contact stage or to add an additional amount Of 
dee Fig. 3) If the contactsl are slightly pitted or contacts.  

4



CONZTROL AJD TRJSFERSWITCH 
TYPE SEMA 

DESCRIPTION 

INTRODUCTIONSome applications, particularly of momentary 
INTROD CTIONcontact switches, which have a torsion spring to 

The Type SBM switches are cam operated return the switch to a central-neutral position, 
devices having two mechanically and electrically require a contact action which lags behind the 
separate contacts per stage. The switch is totally switch motion (lost motion or slip contacts). Such 
enclosed, having no cover. The contact terminals contacts use cams with a special loose fit on the 
are brought out to the corners, allowing screw shaft. When the shaft has turned far enough tc close 

connections to be made over a large angle. The or open these contacts, it can be rotated 45 degrees 
switch is so constructed so as to allow the addition in the reverse direction without moving the cams, 
of 1 or 2 extra stages to the switch with a minimum but beyond this point, thecam moves with the shaft 
of effort. and the contacts either open or close as the case 

may be.  
APPLICATION Momentary contact switches have a torsion 

The Type SBM switches are intended primarily spring that returns the switch to a central or neutral 
for the control of electrically operated devices such position when the handle is released after operation, 
as circuit breakers, small motors and magnetic to a side position or positions. This torsion spring 
switches, and for the transfer of meters, instruments is designed for maximum of 90 degrees operation 
and relays. to each side of the central position. The torsion 

spring may have one end cut off or tied back in such 

OPERATION a manner as to be effective on one side of the 
central position only. That is, the switch may have 

The Type SBM switches are rotary cam operated momentary contact to one side of the central position 
switches. Rotation of the shaft causes contacts to and maintaining contacts to the other Bide.  
open or close, depending upon the shape and setting 
of the cams. Each stage consists of two mechanically In some momentary contact (spring return) 
and electrically separate contacts. This is ac- switches a locking device is provided by which 

complished by means of two cams and two cam the shat may be held against the action of the 
followers, assembled with moving contacts. torsion spring by pulling out the handle when the 

switch is turned to one of the side positions.  

Each cam is constructed so as to have two 
operating surfaces. These surfaces operate on the POSITIONING 
cam follower. The cam follower has two tips which 
are located in offset horizontal planes lining up A detent wheel, mounted on the square shaft and 
with the two cam operating surfaces. Thus, as the acted upon by a spring loaded roller arm, gives 
cam is rotated, one surface operates against the 
closing cam follower tip, while the opening cam 
follower tip is relieved. Both cam follower tips 
are always in contact with the cam surfaces. This REMOVABLE HANDLES 
allows for a positive closing and opening action not 
dependent upon springs. The removable handle option may be obtained 

with up to 3 keyways in the escutcheon. The keyway 

Each cam follower has a spring loaded moving locations are at the discretion of the customer. The 
contact assembled to it. The compression spring handle is removable in one position Any style 

,C!N acts to give adequate contact pressure when a con- handle can be used for this operation.  
tact is closed. The moving contact is held to the 
cam follower by a pin passing through a hole in the ADD-A-STAGE 
cam follower and angled slot in the moving contact.  
As the contacts close, the moving contact slides A shaft extension is provided to enable an 

along this slot while compressing the spring thus additional stage to be coupled to the existing switch 
causing relative motion or "wipe" between moving in the event that more contacts are required when 
and stationary contacts. the switch is in the hands of the customer.  

These instructions do not purport to cover of detoils or varictions an equipment nor to provide for evey possibe 

coltingecy to be met in connection with insrallation, operation or maintenance. Should further information be desired 

or should particular problems arise which are not covered sufficiently for the purchaser's purposes, the maer should 

be referred to the General Eldeiric Company.  
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MAINTENANCE INSTRUCTIONS 

1. Low Current Monitors - no maintenance required. Check 

operation per System Operational Test when circuit 

breakers are tested.  

2. Thermostats - no maintenance required. Check operation 

at regular intervals.  

3. Circuit Breakers - maintenance should be performed per 

G.E. instructions GEK-7302B page 9 and GEI-50299B pages 

5 and 6.  

4. Position Switches - maintenance should be performed per 

G.E. instructions GEH-2038A page 4.  

5. Test Switch - maintenance should consist of a visual 

check of the contacts at regular intervals for pitting 

or traces of sulfide. Cleaning with a burnishing tool 

is recommended.  

6. Micro-Switch Pushbuttons - no maintenance required.  

7. Indicating Lights - visual check for lamp or resistor 

failure at regular intervals.  

8. Fuse Blocks - visual inspection for physical damage or 

corrosion at regular intervals.  

9. Heaters - see thermostat listing.



RECOMMENDED SPARE PARTS 

ITEM RECOMMENDED STOCK 

American Aerospace Controls 
Model S105-850 Current Level Controller. . .1 complete assembly 

Dayton Electric Manufacturing Company 
Model 2E174 Thermostat . . . . . . . . . .1 complete assembly 

General Electric Type AK-25. . . . . . . . . . . See Renewal Parts Bulletin 
No. GEF-4149F 

General Electric Type SBM Switch . . . . . . . . See Renewal Parts Bulletin 
No. GEF-4167A 

General Electric Type CR-2943 Switch. . . . . . .1 complete assembly 

Micro Switch Type PTP Switch . . . . . . . . . . I complete assembly 

General Electric Type ET-16 Lamp. . . . . . . . .2 complete assemblies 
(1 red & 1 green lamp) 
10 #1835 bulbs 
10 2000 OHM resistors 

General Electric Type 8421-3 Fuse Block . . . . .2 fuse blocks 
5 NON30 fuses 
5 NON1O fuses 

Chromalox Type OT-1025 Space Heater. . . . . . . I complete assembly 

Buchanan 600V Terminal Block . . . . . . . . . . 1 complete-assembly
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CT #2 

SETIN01 SFCTION C2 S'CTION 04SCIN0 
TEST PE PHASE PHASE PHASE 1 PHASE 2 PHASE 3 PHASE 1 PHASE 2 PHASE 3 

X OTB7-1 OTB7-1 OT87-1 0816-1 OTB16-1 0816-1 OTB28-1 OTB28-1 OTB28-1 OTB37-1 OTB37-1 OT837-1 

Z OT87-2 OTB7-2 OTB7-2 OT816-2 OT816-2 OTB16-2 OTB28-2 OTB28-2 OTB28-2 OTB37-2 OTB37-2 0T837-2 

a OT87-3 OT87-6 OTB7-9 OTB16-3 OT816-6 OTB16-9 OTB28-3 OTB28-6 OTB28-9 OTB37-3 OTB37-6 OTB37-9 

c OTB7-4 OTB7-7 OTB7-10 OTB16-4 0816-7 OTB16-10 OTB28-4 OTB28-7 OTB28-10 OTB37-4 OT837-7 OT837-10 

b 0T87-5 OT87-8 OTB7-11 01816-5 OTB16-8 01816-11 0TB28-5 01828-8 0TB28-11 01837-5 OTB37-8 OTB37-11 -OTB-8-5 
- -281 

CHART #3 _ 

TEST SECTION 1 SECTION 2&3 SECTION 4 SECTION 5 

X OTB9-1 OTB18-1 OTB30-1 OTB39-1 

b.1 Z 0189-2 OTB18-2 OT830-2 OTB39-2 

Y OT89-3 0818-3 OTB30-3 0T839-3



CHART NO. 1 
TCB-1 TCB-2- TCB-3 TCB-4 TCB-5 TCB-6 TCB-7 TCE-8 

T// OT'1-9 0810-9 0822-9 DT831-9 OTB3-9 01812-9 OTB24-9 OTE33-9 

Ul 081-10 0810-10 0B22-10 OTB31-10 OTB3-10 07812-10 OTB24-10 OTB33-10 

U2 OTB2-1 0811-1 DTB23-1 DTB32-1 OTB2-7 01811-7 0TB23-7 OTS32-7 

U2 OTB2-2 OTBIl-2 OTB23-2 TB32-2 OT82-8 0811-8 OTB23-8 OT32-8 

C/PF 0T81-1 OTB1-1 DTB22-1 TB31-1 0183-1 OT812-1 01824-1 07833-1 

C2 0181-2 01810-2 01822-2 TB31-2 OTB3-2 01812-2 OTB24-2 0TB33-2 

P OTB3-11 0812-11 TB24-11 TB33-11 OTB3-11 0T812-11 OTB24-11 T073-11 

MI OTB3-12 OTB12-12 )TB24-12 TB33-12 01B3-12 0TB12-12 OTB24-12 OTB33-12 

T/P/ 0182-3 0811-3 DTB23-3 TB32-3 OTB2-9 01811-9 OT23-9 OTB32-9 

T OTS2-4 OTB11-4 TB23-4 DTB32-4 OT2-10 0811-10 OTB23-10 OTU^-10 

T/P/ j0T1-3 01810-3 TB22-3 1831-3 OTB3-3 01812-3 OTB24-3 OTB33-3 

9 . T OTB1-4 0810-84 )TB22-4 TB31-4 0183-4 0TB12-4 OTS24-4 0733-4
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C. MISCELLANEOUS TESTS 

1. The following tests are provided to insure proper operation of 
the low current monitor and heater circuits. OTS points for 
each test are shown on chart #2. Wire numbers are prefixed 
with the circuit number. Heater circuit wire numbers are pre
fixed with an H then the section number. OTB points for heater 
circuits are shown on chart #3.  

a. Low current monitors 

a.1 Connect a variable A.C. current source 0-25 AMPS on the 
phase one bus across the current transformer. Connect 
120V AC to OTB points as indicated.  

a.2 With 25 AMPS passing through the bus, use a bell or 
buzzer to check the mode of the contacts from the 
black box on the 0TB points as indicated.  

a.3 Slowly lower the current with the bell or buzzer 
connected. The mode of the contacts will change 
within the 20 to 4 AMP range. Set the drop-out 
of the monitor for 10 AMPS.  

a.4 Repeat tests a.2 and a.3 for phase 2 and phase 3 
current monitors.  

a.5 Repeat steps a.1 through a.A on all twelve low 
current monitors.  

b. Heater Circuits 

b.1 Turn the thermostat down to 60*. Connect 208/120V AC 
single phase power with 0-5 AMP ammeters in the X and 
Y legs to the DTB's as indicated on chart #3.  

b.2 Turn the thermostat up slowly. At approximately 75, 
the ammeters should indicate about .55 AMPS each for 
heater circuits in sections 1. 4 & 5. Sections 2 & 3 
heater circuit ammeters should indicate about 1.1 AMPS.  

11.
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g.4 Momentarily jumper OTB points as indicated. Breaker will 
trip on simulated closing of the remote K relay contact 
by energizing the trip coil. Remove jumper completely 

- after test.  

h. Trip the breaker usinq the "Emergency Trip" pushbutton.  

i. With the breaker in the test position, trip and close the breaker using the "Test" trip and close pushbuttons.  

J. With the breaker closed, attempt to rack it in. It should not rack in.  

B. CIRCUIT BREAKER TCB-9 

1. Breaker shall be in the operating position and in the tripped node.  OTB points for the tests are shown below. Wire numbers are prefixed with the breaker number, i.e. 9C/P/, 9C2, etc.  

a. Connect 125V DC to OTB points /P/ & /N/. OT812-11/P/ and OTB12-12/N/. The green light should come on. Push the 
close button. Breaker will close.  

b. Perform test A.I.d from sectionA.  

c. Perform test A.I.e from section A.  

d. Perform test A.l.f from section A.  

e. Tripping Operations. After each trip operation, close the breaker using test a.  

e.l Install a jumper between BCl & BC2 in section 03. Trip the breaker by means of the trip button located on the door of compartment B, section 03. This test trips the breaker electrically through the trip coil. Remove the jumper.  

e.2 Remove the two wires on 84 and connect them together.  
Push the trip button on the door. Breaker will trip 
by means of the undervoltage device. Reconnect these wires. 

f. Perform test A.l.1.  

g. Perform test A.l.j.  

II 
RL'. 1 - 11-19-74 
REV. - 12-4-75 
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SAN ONOFRE UNITS 2 & 3 
SYSTEM OPERATIONAL TEST I.  

A. CIRCU1IT BREAKERS TCB-l THRU TCB-8 

1. Breakers shall be in the operating position and in the tripped mode.  The breakers can be tested in the following sets; TCB-l & TCB-5, TCB-2 & TCB-6, TCB-3 & TCB-7 and TCB-4 & TCB-8. 0T8 points for each breaker test are shown on chart #1. Wire numbers are prefixed with the breaker number, i.e. IC/NI, IC2, etc. for TCB-l.  

a. Install jumpers on OTB points T/P/ & U1 for a.1 & Ul & V2 for a.2 

b. Connect a normally open, momentary contact pushbutton or switch 
between OTB points C/P/ and C2.  

c. Connect 125V DC to OTB points /P/ and /N/.  
Green light should come on. When the pushbutton in part b is depressed, the breaker will close. When this operation is completed, do not disconnect the pushbutton. It will be used for test g.  

d. When the red light comes on indicating the breaker is closed for test c, verify this closing indication by using a bell or buzzer to ring through the primary contacts. With a bell or buzzer 
check auxiliary switch contacts 3-3c through 10-10c for mode; odd number contacts should be closed and even number ones open.  Do not buzz 1-1c nor 2-2c, since these are hot contacts and 
proper operation is verified by the red and green lights cominn on.  

e. Trip the breaker by means of the trip button located on the breaker. Re-check auxiliary switch contacts 3-3c through 10-10c for mode; odd number contacts should be open and even number ones closed. Do not buzz 1-lc nor 2-2c.  

f. Close the breaker using the maintenance operating device.  Attempt to rack it out. It should not come out.  

q. Tripping Operations. After each trip operation, close the breaker using test c.  

g.1 Disconnect jumper installed in test a.l. Breaker will trip on this simulated opening of the remote K relay contact by dropping out the undervoltage device. Reinstall jumper after test.  

g.2 Disconnect jumper installed in test a.2. Breaker will trip on this simulated opening of the remote MT pushbutton by dropping out the undervoltage device. Reinstall jumper 
after test.  

g.3 Momentarily jumper OTB points asindicated. Breaker will 
trip on simulated closing of remote MT pushbutton by 
energizing the trip coil. Remove jumper completely after 
test.
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1 i " wide 

RUSTRESSTIN IRN SHATHCHROME STEEL SHEATH 

DIMEN IONS- fthesRUSTp . RE I T N IRO SH s e t ndw r eTH See pg 6 or mnax. sheath and work te mnp.  

Seeg.forup~shatan wortmp wants Proent Approrr 
DIESIN-<ahsWatts Per Catalog cede No. het 

I at 6 MgHole Witfhout Vpus Watats coain No. Vebs Watts So In humnber PC ) Wt Lbs 

Length Center MIL s Voh 120 200O 15 OT-702 1263 .50 

7% 6V2 6 120 5 2000 15 OT-702 129621 .50 
7 %24 50 1 O -15 1 91220 200 1 T 8 2 1 9 3 5 

8 7 S6'/ 24 5 0 O-1 234 24D 2O 17 OT82 M4 .5 

12 400 27 OT-?Z'S. -,5 
.5 

240 175 12 OT81 129365 

120 0 15 OT-1003 29672 .75 

)/ .. .... 0 . **** _ - 12 - 240 400 17 OT-10043 12 701 .75 

390 120I25 8TOT-1202 1297102.8 
"m 1. 1 14T-1202 12572 .88 

240.. 250.. 12 030 14 OT-1203 129736 .88 

...... 240 500 17 O -25 15@ * 

120- 50 1 OT-1505 129795 1.13 
15 14 13%22 2 53805 120 2500 1 OT55 

120 500 10 OT-1805 128 .8 
012 20 350 0 T125 190 240 2500 1 OT15 1224 .3 

...... 120 750 15 OT-1807 167536 .9 

240 375 7 .OT-1837 12..4. 14 5 4 O-23 I74 .8 

120 1000 19 OT-1801 1n2859 
120 500 10 ... OT-1850 240 1000 19 OT-1801 121767 1.3 

240 500 10 OT-1850 
1295109 

19% 18 12/ 20 350 6 OT-130 IM5 500 gO 129T -40 

RUTRSITN IR37 InAT CHoM ST2E SHOTH0 5 11 

612120 20 1 5 O-0 1291 1.5 
240 150S 8 -15 12 9 54 240 200 1 5 T 10 129 90 .5 

6.5 T-135 U53 120 1000 18 OT-101 129912 1.58 

1 7 V, 6 120 150 ..... 1293 * 240 100 1 8 OT-198 0 1293 0 1.5 
240 50 15 OT-85 129470 120 750 1 OT-107 12932 1.6 
120 35 8 OT-153 12943 240 750 12 OT-2107 12994 1.3 

240 375 7 OT-1837 12 20 750 15 OT-1801 129849 1.38 

120 500 10 O0-1850 996 20 100 19 OT-2805 12959 1.38 

240 500 0 7-150 1295 10 0 1297 1.8 

13 ~~ 1in 19 10 3S6OO113 191~ -12 0 9 T-1905 -- 1875 1.5 

24 350 1 6 0T.1935 129525 240 500 9 01-1905 12933 1.5 

120129533 
120 750 13.5 OT-1907 12998 1.5 

120 S50 8 OT-1950 129541 240 750 13.5 T-1907 12 904 1.5 
240 120 1000 1 OT-1901 129912 1.5 

... .. 2 ....... **.** 1000 18 OT-1901 123 00 1.5 

.... ...... 2 0 

20 1 T2 50 S 12150 129550 120 750 12 01.2107 129939 1.63 

2402 509 h 100-S1O081295A3 240 750 12 -12107 12994 1.63 

23% 223/ 22114 120 SO0 7 01.2450 - 12976 120 SOO 7 01.2405 129955 13 

240 500 7 01.2450 1294 240 500 7 01.2405 129963 1.91 

12V5 10 0-2475 129592 120 750 10 01.2z407 129971 1.81 

20 750 10 0-45190 240 750 10 01.2407 12980 1.91 
24 75 10 O245 "05 120 1000 14 01.2401 1.299 1.81 

... ...240 1000 14 01.2401 13 03 1.1 

120 1500 19 OT2415 129226 1.81 
240 1500 19 OT2415 129234 1.81 

Spety: Quanti Catalog Nc.. peN, Volts, Watts, Strip Heaters. Foy addht alOfeures agel£d a for 0 a tM nt Tab Scndary 

Irsulatio n Bushilgs-P 255716, Proteive Terminal Cover-C tlog No. PC-AC-I P N 129242. Set of T98 Ceramic Post Terming Inilators

-..- C - - "PCN 259wd5



CEf'Er 1 L ELECTIC I COS 

CARTRIDGE FUSEHOLDERS 250 VOLTS standard-duty porcelain 
Heavy gray porcelain base fuseholders with and without 
barriers. Two piece standard-duty fuse clips. Use up to #10 
round head machine screws.  heavy-duty phenolic 

Silver-plated fuse clips for better conductivity. Zinc-coated 
steel reinforcing springs for greater contact pressure on fuse.  
Terminal strip welded to fuse contacts. 7/16* brass terminal 
screws. MoldcJ phenolic base. These heavy-duty fuseholders 
are larger and heavier and are not interchangeable with the 11.875 
tandard-duty phenolic fuscholders. Use up to #10 round head 

machine screws for mounting. With barriers.  
@14:2.7'5 

1.375 
2.687  

OE8452 3 
Cat. NO sid 'cn description ratin 

GES4514 30.15 single pole, block gg 
3h,"long, t% 11wide, thhigh5.0 , 

SO'S double pole, block 1:30 0.437 
3h" long, 2'1" wide, 1" high -1 

C"453. 30/5 trip$e pole, block g 30 
_ 3)1," long, 3134 wids, 11%1' high 

1Go75 
-5.-0.-06 

standard-duty phenolicS 

Compact fuseholder line for tight quarters. Sadr-uyoe o piece fuse clips. For mounting use up to #10 round head Cat.No. sid/ci deiption Ono raIting machine screws. With barriers. CE84113-7 10/5 single pole, with barriers, gray 1%w30 I ~ ~ 33%" lions, I % " widle, I%"'iigh 
% " lng, Io wide, w %" high 

I ~ 0E3413.7 SOS single pole, gray porcasin 1 3754% long, 13" wide. W1 high.  
1152JM#1.385 

(odd 1"to engt for 

GE0" 2/1 dobe olgray pacIb col 31iO 3.00ng,35'. wide, 0%0 
(odd 5.06 0ar @111 13 -01431-3 vat'-ding log4 

s0t4ndr 10/t prpe pole goiy pc 31%6 
5" lg, 5" Widea ISadr utgn 

CPc Nfuse depFipoirn mup rating (udd to #s length r 

macwn screw0s Wi ePos barrers.oo 

0 44 so' doubgle ple, block I ID 3 

2" long. 2%2~" wid,I Y, high 
4:1 4 Tp.i.3tt FOR SCREW HOLE DIMENSIONAL DRAWINGS, 

1 SEE PAGE 1.W.  

0 ' d e v c e oS f f * P g o e t o 6 0 8 4 b y U n d e r wrdo u b lLep olabo ri c, Lo1 1 

3"Dog,2 s iade lont" r h gh .cwr na~rdoae soloam 1 

Co___.__No..sed/..ta.-description-.-emp-rating.



REE. PCET GEF-4326B 

TYPE ET-16 
INDICATING LAMPS 

3 

2 

Indicating Lamp, * Resistor 
Complete Assembly Reference No. 1 

Rating, Ohms, Ohms, 
CAtalog No. Volts Catalog No. Total Tap 

_ __Lamps Operating At One Brilliancy 

721-0116B6708G1 24 D-C 721-0165A7844P1 10 
G2 48 D-C P2 200 
G3 125 D-C P3 2000 
G4 250 D-C P4 5100 
G5 120 A-C P5 1900 
G6 240 A-C 11 P6 4800 -

Lamps With Tapped Resistor ("Dim-Bright" Operation) 

721-0127B8108G1 48 D-C 721-0165A9217P1 450 50 
G2 125 D-C P2 2550 1700 
G3 250 D-C. P3 6000 4400 
G4 120 A-C P4 2450 1600 
G5 240 A-C P5 5700 4200 

Short circuit plug catalog 0165A7837G1 is substituted when resistor is omitted.  

Col or Cap, Lamp Bulb, Escutcheon, 
Reference No. 2 Reference No. 3 Reference No. 4 

Catalog No. Color Catalog No. Volts Catalog No. 721-0165A7835 
721-208A3768P1 TClear 721-1819 524 

P2 lRed 721-1835 Sall other 
P3 tGreen 
P4 Yellow 
P5 tWhite Locknut, 
P6 tBlue Reference No. 5 
P7 tAmber 
P8 tGreen Catalog No. 721-0116B6709P11 
P9 tRed 

tTransparent. tTranslucent. SWith proper resistor.  

GENERAL ELECTRIC CO., POWER SYSTEMS MANAGEMENT BUSINESS DEPT, PHILADELPHIA, PA. 142 

9-74 1 IM)
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GEH-3500 

CLEARANCE HOLE FOR 
W1 IDE x I THK. #6 SCREW.  
4 32 

16 TAB 
WILL ACCEPT 
AMPOFASTON" 
RECEPTACLE 

11 TERMINAL 

iJ 
16 

1I 

111 
25 

6 16 

PANEL 4 16 

16 

TO REMOVE 
RESISTOR 

OUTLINE 

21 DRILL 
2 

TO REMOVE SHORT 
CIRCUIT PLUG 

PANEL DRILLING 

FIG. 4 (016SA7955-4) Outline And Panel Drilling For Neon Indicating Lamp Type ET-17 
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GEH-3500 

CLEARANCE HOLE FOR 
SWIDE x 1 THK #6 SCREW.  

--- TAB 
W1LL ACCEPT 
AMP"FASTON" 
RECEPTACLE 

11 TERMINAL 
161 

112 25n 

1.  

25 

8 

PAN EL 4 

____ 3RESI STOR 
OUTLINETORUE 

21 DRILL 2 32 
TO REMOVE SHORT 
CIRCUIT PLUG 

PANEL DRILLING 

FIG. 3 (0165A7859-4) Outline And Panel Drilling For Type ET-16 Indicating Lamp 
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.JOO 

CLEARANCE HOLE FOR 
96 SCREW. (3) 

WIDE x THK.  
4 COMMON 

DIM BRIGHT 
1 TAB 

WILL ACCEPT 
AMP "FASTON" 
RECEPTACLE 
1ERMINAL 

1641 8 
7.

PANEL-.-- 4 
TO REMOVE 
RESI STOR 

OUTLINE 

21 DRILL 32 

PANEL DRILLING 

G. 2 (0165A9216-0) Outline And Panel Drilling For Type ET-16 Indicating Lamp With Tap Resistor For Dim 
W Bright Operations 
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GEH- 3500 

--TRIP CONTACT 
CONTROL SWITCH 
RELAY -a CONTACT 

ON AUX.  
SWITCH 

TRIP 
COIL 

A 

COMMON 
b CONTACT 

BRIGHT J-AUX. SWITCH 

LAMP' 
- ON CONTROL 

A SSWITCH 

_______(+) 

C 
FIG A - SHOWS A TELL-TALE CIRCUIT FOR A CIRCUIT BREAKER CLOSE INDICATION. WHEN 

THE BREAKER IS CLOSED, THE LIGHTED (RED) LAMP SHOWS NOT ONLY THE BREAKER 
POSITION, BUT ALSO THAT THE TRIP CIRCUIT IS COMPLETE.  

FIG B - FOR CIRCUIT BREAKER OPEN INDICATION, THE DIM-BRIGHT CONNECTION IS OFTEN 
DESIRABLE, ESPECIALLY WHEN A LARGE NUMBER OF LAMPS ARE LOCATED ON ONE 
PANEL. A LAMP UNIT WITH TAPPED RESISTOR IS REQUIRED, TOGETHER WITH A 
CONTROL SWITCH HAVING A LAMP CONTACT WHICH REMAINS CLOSED IN THE NORMAL 
POSITION, EXCEPT AFTER THE SWITCH HAS BEEN TURNED TO THE TRIP POSITION.  
A WHITE COLOR CAP ON THE LAMP IS CUSTOMARY. WHEN THE BREAKER IS TRIPPED 
WITH THE CONTROL SWITCH, THE SWITCH CONTACT IS OPENED, AND THE LAMP 
GLOWS WITH LOW BRILLIANCY. IF THE BREAKER IS TRIPPED AUTOMATICALLY, 
THE CONTROL SWITCH CONTACT SHORT-CIRCUITS PART OF THE LAMP RESISTOR SO 
THE LAMP GLOWS BRIGHTLY, AND THE NON-MANUAL OPERATION CAN BE EASILY 
LOCATED ON THE PANEL.  

FIG. 1 (0246A3685-0) Typical Tell-Tale And Dim-bright Connections 
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GEH-3500 

ORDERING TABLE 7 

COLOR CAP 

COLOR CAP 
CAT. NO.  

COLOR CAT. NO.  

0116B6734G* NONE NONE 
0116B6734G*C CLEAR 208A3768P1 
0116B6734G*E REDir 208A3766P9 
0116B6734G*A AMBER 208A3768P7 

*=Group No. per Voltage Selected 
For Other Voltages Refer to Company 
Group No. with No. Suffix-Color Cap Omitted 
rTransparent 

0 Translucent 
HOW TO ORDER 

Order by complete Cat. No. and specify color cap.  

O00 
L 
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