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SECTION 1-lntroduction 

I ntroduction 
These instruct ions provide the  maintenance procedures 
and descri be the operation of the 1 600 thru 4000 amp AC,  
6000 amp DC frame s ize type AKA ,  AKS low voltage power 
c ircuit  breakers l isted in Table 1 and Table 2 .  

T h e  proper use, care a n d  mai ntenance of these breakers is 
a prime safety considerat ion for the protection of 
personnel ,  as well as a means of m i n i m iz ing  eq u ipment 
damage when fau lts occur. Persons who apply,  use, and 
service these breakers wi l l  acq u i re the knowledge they 
need by ga in ing  the i nformat ion contained i n  these 
instructions. 

1 . 1 -1 nspection and M aintenance 
Breakers shou ld  be cared for under a systematic 
mai ntenance program.  Tak ing  each breaker out of serv ice 
periodical ly for i nspect ion and ma intenance is an excel lent 
means of estab l ish ing h igh  service rel iab i l i ty. It is  good 
pol icy to have one or more spare breakers to i nstal l in 
p lace of breakers requ i ring maintenance. Keep ing  a stock 
of recom mended renewal parts wi l l  i nsure that 
maintenance work can be done quick ly .  

How frequently an  i n div idual  breaker shou ld  be i nspected 
w i l l  depend on the circumstances of its use. It would be 
well to inspect any breaker at least once a year. If it is 
frequently operated, or instal led i n  an area of h i g h  
h u m i d ity o r  a d usty, d i rty atmosphere, i nspect ions shou ld  
be more often. I nspections m i g ht be monthly u nder 
adverse condit ions.  

Table 1 -AKS 50 D esignations 

A basic maintenance inspect ion shou ld  consist o f  an  
overa l l  visual check, p lus observat ion of  a few c los ing  and  
open ing operat ions.  I f  a breaker i s  se ldom operated such 
that it remains open or closed for a period of s ix months or 
more, i t  is recommended that arrangements be m ade to 
open and c lose it several t i mes in success ion .  

D i rt ,  grease or other foreign material  on any parts of the 
breaker shou ld be removed by a thorough and carefu l 
clean ing .  I nsu lat ing  surfaces should be c hecked for 
condit ions that cou ld degrade i nsu lat i ng properties. 

During an inspect ion ,  the breaker's contacts shou ld  be 
slow-closed manual ly  (w ith c los ing  spri ngs restrai ned by 
the safety p in )  to observe contact a l ign ment and  to insure 
that a l l  mechanism parts move freely. A com plete contact 
inspect ion ,  i nc lud ing  measurement of wipe and force, 
shou ld also be done. 

To properly i nspect contacts, the arc q uenchers must be 
removed. At th is  t ime thorough ly  i nspect the i nside 
surfaces of the arc quencher s ide plates and i nner 
components. 

1 .2-R enewal Parts 
The AKA breakers contai n a variety of parts and 
assem bl ies. Many of these parts and assembl ies are 
avai lable as rep lacement parts when the need arises. See 
pub l icat ion G E F4552, Renewal parts, for a complete l i st ing  
of  these parts. 

FRAME SIZE DRAWOUT MOUNTING STATIONARY 
(Amperes) NOTES 

250V. De 600V. Ac POLES AKD 

2000 1 600 3 AKS-(*) -50 
AKS-(*) -50H 

- - 2 AKS-(*) -50V 
- 2000 3 AKST-(*) -50H 
- 1 600 3 AKSU-(*)-50 

( 1 ) The " H "  suffix denotes extended short c ircuit  ratings.  
(2) I ntegrally fused models .  
( *) This d i git identif ies the tri p device type as fol lows: 

2 = EC-1 or EC-2A (De  on ly) . 
4 = ECS 
5 = SST 

(50/60 Hertz o n ly) 

6 = M icroVersaTrip 

MOUNTING 
AKD-5 

AKS-(*)A-50 AKS- (*) S-50 ( 1) AKS-(*)A-50H AKS-(*) S-50H 

AKS-(*)A-50V AKS-(*)S-50V (2)  

AKST-(*)A-50H AKST-(*)S-50H ( 1) 

AKSU-(*)A-50 - (3) 

N =N on automatic. I n  addit ion ,  a l l  non-automatic 250 VDc breaker types carry the suffix letter D after their 
frame n u m ber, e.q. ,  AKS-N-50D. 

EC-1 & EC-2A trip devices are the electro-mechanical type. ECS, SST, M icroVersaTrip'" , RMS-9 and MVT-Pius or M VT-PM 
units are Sol id State. For detailed information on these trip devices refer to Sections 8 thru 1 1 .  

7 = RMS-9 
9 = MVT-PLUS or M VT-PM 
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Table 2-AKR 75/1 00 D esig nations 

FRAME SIZE MOUNTING TYPE 
(Amperes) 

BREAKER DEEP 
PRIMARY 

DRAWOUT STUD 
250V. De 

600V. Ac DESIGNATION 
AKD AKD-5 AKD-6 AKD-8 

Sub- Stationary ESCUTCHEON TYPE 
50/60Hz. Structure 

3000 AKR-(*)-75 
X Bar 

X Tube 
4000 AKR-(*)A-75 X X Tube 

AKR-(*) B-75 X X Fingers 

3200 
AKR-(*)C-75 X Fingers 

AKA-(*) D-75 X X Fingers 

AKR-(*)F-75 X X Fingers 

AKR-(*)S-75 X Bar 
-

AKR-(*)D-75H X Fingers 
CD 3200 

AKR-(*)F-75H X Fingers 

AKR-(*)- 1 00 X Tube 
AKR-(*)A- 1 00 X X Tube 
AKR-( *) B- 1 00 X X Fingers 

6000 4000 AKR-(*)C-1 00 X Fingers 

AKR-(*)D- 1 00 X X Fingers 

AKR-( *) F- 1 00 X X Fingers 

AKR-(*)S- 1 00 X Bar 

AKR-(*)W-1 00 X Bar 

SPECIAL DC BREAKERS FOR FIELD SWITCHING 

ARK-N-75F X Tube 
AKR-N B-75F X X Fingers 

4000 AKR-ND-75F X X Fingers 

AKR-NF-75F X X Fingers 

AKR-NS-75F X Bar 

AKR-N-100F X Tube 
AKR-NB- 1 00F X X Fingers 

6000 AKR-ND-1 00F X X Fingers 

AKR-NF- 1 OOF X X Fingers 
AKR-NS-1 00F X Bar 

AKR-NW-1 00F X Bar 

Examp le: AKR-5B-75 ident if ies a drawout, substructu re-mou nted breaker eq u i pped with the SST tr ip  device.  
The EC tr ip  devices are electro-mechanica l ,  refer to GEl  861 57 for deta i led i nformat ion .  

Breaker Models 
( * )  T h is d ig i t  identif ies 

the tr ip device: 
2 = EC-1 B. De on ly .  
4 = ECS 
5 =SST 50/60 Hertz on ly .  
6 = M icroVersaTr ip 50/60 Hertz on ly .  

7 = R MS-9 
9 = MVT-PLUS or MVT-PM 

For detai l ed i nformation on 
these tr ip devices refer to 
Sections 8 thru 1 1. 

N = N on-automatic.  
In add it ion ,  a l l  
non-automat ic  250V. 
De breaker types carry the 
suffix letter D after the 
frame n u m ber, 
e. g . ,  AKR-N B-75D.  

CD AKR-75H not  avai lable for DC appl ications. 

BREAKER 
WIDTH 

(Inches) 

25 

25 

33 

25 

33 

25 

33 

25 
33 
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SECTION 2-General Description 

General D escription 
Type AKR low-voltage power circuit breakers are used for con
trolling and protecting power circuits in the low-voltage range 
(usua l ly up to 600 volts). In serving this function, they are a 
means of safely switching loads and automatical ly clearing cir
cuits when abnormal conditions occur. Among these condi
tions, the more common are short circuits and sustained 
overloads and undervoltages. 

The type AKR breakers are of the "qu ick-make, q u ick
break" descr ipt ion, hav i ng  the feature of stor i n g  energy in 
a c losing spri ng  for q u ick release in c losi ng .  In c losing,  
some energy is  transferred to an open i n g  spr ing  to be used 
su bseq uently for fast tri pp ing .  

Knowledge of  how the breaker is des ig ned and how i t  
operates wi l l  enable the purchaser to make proper use of  
the breaker and to avo id m istakes i n  its operat ion .  S pecif ic 
direct ions on adjust ments and mai ntenance procedures 
w i l l  be treated later. 

T he t hree mai n funct iona l  components of a breaker are i ts 
mechan ism,  an assembly compr is ing  the condu ct ive 
mem bers, and the i nterru pter. 

T he mechan ism u n it is des ig ned to receive energy, store it, 
and later (when called u pon to do so) del iver it to c lose the 
breaker contacts. It m ust be able to reverse its 
com m itment to c lose the breaker at any po int  u pon the 
acti vat ion of  an automat ic tr ip  device ( i .e . ,  be "Trip-Free" ) .  
F i n ally, i t  also mu st b e  able to trip o pen a c losed breaker 
q u icky enough to m i n i m ize arc erosi o n  and in such a 
man ner as to effect proper arc transfer to the arc run ner. 

The current-carryi n g  mem bers of the breaker are 
assem bled on the back frame, wh ich prov ides the 
mechanical support req uired and a lso the i nsulat i n g  
structure needed. T he conductive mem bers are t h e  studs 
for externa l  con nect i ons, movable and stat ionary contact 
sets, p ivots for the movable contacts, and prov is ion for 
mount ing  the c urrent transformers. 

T he i n terru pter components are, in addit ion to the arc ing  
contacts, the  arc run ners mou nted on the back  base and 
the removable arc q uencher assemb l ies. 

In addi t ion to  these basic com ponents, a breaker may be 
eq u i p ped wi th  any combinat ion of many accessories and 
inter lock ing  dev ices. 

I ndiv idual  breakers may differ in a variety of areas as 
shown in Tables 1 and 2.  A brief descri pt ion of t hese areas 
fol low. 

An outline drawing is available for each breaker frame size 
showing critical dimensions. The drawing number appears 
on the breaker nameplate and can be obtained from GE. 

6 

2.1 -Frame S ize 
AKR 75 breakers are ava i lab le in three frame s izes-3200 
am peres A. C. and 4000 am peres D .C .  T here is also 
ava i lab le, for rep lacement or hole filler app l icat ion  on A K D  
or AKDS switch gear a 3000 am peres A . C .  frame. 

AKR 1 00 breakers are available i n  two frame sizes-4000 
am peres A .C .  and 6000 am peres D .C .  

AKS 50  (replacement breaker for the AKSO) is ava i lable i n  
two frame sizes- 1 600 am peres A .C. and 2000 am peres 
A .C .  or D .C .  dependi ng  on tr i p  device. 

These val ues represent the max i m u m  cont inuous current 
capa b i l i ty of the respect ive frames. However, eac h breaker 
carries a spec if ic rat i ng  wh ich is deter m i ned by the current 
sensor am pere rat i n g  or tap sett i ng of the trip device wi th  
which i t  is eq u i p ped. 

Indiv idual breaker rating data is shown in Table 5. 

2.2-0 peration 
There are Manual and E lectr i cal m odels. T he Manua l  
breaker has an operat i n g  handle wh ich  is  used to manual ly  
charge the mechanism c losi ng  spr i ng .  F ig ure 1 shows a 
typical Manua l  breaker. 

F ig .  1 .  M anua l ly  operated, AK D type 

rhe E lectrical breaker conta ins  an electr ic m otor wh ich  
charges the  mechanism clos ing  spr i ng .  Externa l  control 
power is req u ired to energize this m otor and its control 
circu it .  A nameplate i ndicates what vo ltage is  req u ired by 
the motor c ircu i t .  F i g ure 2 shows a typ ical Electr ical 
breaker. 
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F ig .  2 .  Electr ically operated, AKD type 

2.3-Mounting 
AKR-75 and  - 1 00 breakers are furnished in  both d rawout and 
stationary construction .  Drawout breakers are equipped with 
features which make them easy to install i n  or withdraw from 
their associated switch-gear equipment. Stationary breakers 
are designed to be mounted in a switchboard or enclosure. 
M ounting consists of bolting the breaker frame to a support
ing structure with in the switchboard or enclosure. If  control 
power connections are needed, a suitable terminal board is 
supplied. 

T he mount i n g  type is ident if ied by the second m i ddle d i g it 
i n  the breaker nameplate desig nat ion  as fo l lows: 

AKR· 4 (t)·7 5, where 
(t) = mounting type code letter per Table 3 

Table 3-Mounting Type Codes 

Code 
Breaker Type 

LeHer Drawout Stationary 

None AKD ---

A AK0-5, 6 ---

B Substructure ---

c AK0-6 Only ---

0 AKD-8 ---

F Substructure ---

s --- AKR-75/1 00 (25" wide) 

w --- AKR- 1 00 (33" wide) 

2.4-Trip Device 
There are six types of solid-state, d i rect-acting self
powered tr i p device systems associated wi th  AKR 
breakers. T hese systems are for AC appl icat ions o n ly.  Fo r 
DC appl icat ions an electromechan ical system is avai lable.  

T he tr i p  dev ice system is ident i f ied by the f i rst m idd le  d ig i t  
i n  the  breaker's namep late desig nat ion as fo l lows: 

AKR-(t) C-75 
(t) = trip device code per Table 4 

Table 4-Trip Device Codes 

CODE 
NUMBER TRIP DEVICE APPLICATION 

2 EC1 DC 
3 Power Sensor2 AC 
4 EC AC 
5 SST AC 
6 MicroVersaTrip AC 
7 RMS-9 AC 
9 M VT-PLUS or M VT-PM AC 

'EC dev ices. See Sect ion  1 1 .  

2Power Sensor dev ices are d iscontin ued. See pub l icat ions 
GEK-7301 and GEK-7309 for deta i led serv ic ing  
proced ures. 

2.5-Short Circuit R atings 
Short circuit ratings vary with the applied system voltage. On 
240 VAC systems they are also dependent upon whether the 
overcurrent trip device contains an instantaneous trip element .  
See Table 5. 
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Table 5- Breaker Interruption Ratings 

Fra m e  
Si ze Brea k er 

(Am peres ) Type 

AKS-50 

1 600 AC 

AKS-50H 

AKSU-50 

2000 AC AKST-50H 

AKR-75 

3200 AC 

AKR-75H 

AKR-75 (fused) 

AKR-1 00 
4000 AC 

AKR-1 00 (fused) 

2000 DC 
AKS 50 

AKS 50V 

4000 DC AKR 75 

6000 DC AKR 1 00 

0 With 200-2000 amp trip coils 

®Consult factory for application data 

8 

Rated Maxim um 
Voltag e  (60 H z  AC ) 

635 

508 

254 

635 

508 

254 

600 

635 

508 

254 

635 

508 

254 

635 

508 

254 

600 

635 

508 

254 

600 

300V DC 

300V DC 

300\/ DC 

30 Int err uption Rating 
KA RMS Symmetrical 

Instantan eo us Tri p 
Sho rt 

With Witho ut Tim e 

42 42 42 

50 50 50 

65 50 42 

65 65 65 

200 200 -

42 42 

42 
65 65 

65 65 
65 

85 65 

85 85 
85 

1 30 85 

200 200 -

85 85 
85 

1 30 85 

200 200 -

50 CD (2J -

50 50 -

50 50 -
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SECTION 3-Storage, Safety & Mai ntenance 

3.1-Storage 
I t  is recommended that the breaker be put i nto service 
immed iately in its permanent locat ion .  If th is is not 
possible, the following precaut ions must be taken to i nsu re 
the proper storage of the breaker: 

1 .  The breaker should be carefully protected agai nst 
condensat ion ,  preferably by stor ing it in a warm 
dry room, si nce water absorpt ion has an adverse 
effect on the i nsulat ion parts. C i rcuit  breakers for 
outdoor sw itchgear should be stored in the 
eq u ipment only when power is available and the 
heaters are i n  operat ion to prevent condensat ion .  

2. T he breaker should be stored in  a clean locat ion 
free from corrosive gases or  fu mes. Particular care 
should be taken to protect the eq u ipment from 
moisture and cement dust, as t h is comb inat ion has 
a very corrosive effect on many parts. 

3.2 

CAUTION: IF  THE BR EAKER IS  STOR E D  FOR 
ANY LENGTH OF T I M E, IT  SHOULD BE 
I NSPECTED P ER I O D I CALLY TO SEE THAT 
RUST I N G  HAS NOT STARTED AN D TO 
ASS U R E  GOO D  M ECHAN I CAL CO N D I T I O N .  
SHOULD THE BR EAKER B E  STO R E D  U N DER 
U N FAVORABLE ATMOSPHER I C  CO N D I
T IONS .  IT SHO U L D  BE CLEAN ED AN D D R I E D  
OUT BEFOR E  BEI N G  PLAC ED I N  SERVICE .  

Each user must maintain a safety program for the protect ion 
of personnel, as well as other equ ipment, from the potential 
hazards associated with electrical equipment. 

The following requ irements are intended to augment the 
user's safety program, but NOT sup plant the user's respon
sib ility for devising a complete safety program. The follow
ing basic industry practiced safety requirements are appli
cable to all major electrical equipment such as switchgear or 
switchboards. General Electric neither condones nor assumes 
any responsibility for practices wh ich deviate from the following: 

1. ALL CONDUCTORS MUST BE ASSUM ED TO BE ENER
GIZED UNLESS THEIR POTENTIAL HAS BEEN M EASURED AS 
GROUND AND SUITABLE GROUNDING CONDUCTORS HAVE 
BEEN APPLIED TO PREVENT ENERGIZING. Many accidents 
have been caused by back feeds from a wide variety of 
sources. 

2. Although interlocks to reduce some of the risks are provided, 
the individual's actions while performing service or maintenance 
are essential to prevent accidents. Each person's knowledge; 
his mental awareness; and h is planned and executed actions 
often determine if an accident will occur. The most important 
method of avoiding accidents is for all associated personnel to 
carefully apply a thorough :.Jnderstanding of the specific equip
rrent from the viewpoints of it's purpose, it's construction, it's 
opJration and the situations which could be hazardous. 

All personnel associated with installation, operation and mainte
nance of electrical equ i pment, such as power circuit breakers 
and other power handling equ ipment, must be thoroughly in
structed, with periodic retraining, regarding power equipment in 
general as well as the particular model of equipment with which 
they are working. Instruction books, actual devices and appro
priate safety and maintenance practices such as OSHA publica-

tions, National Electric Safety Code (ANSI C2), The National 
Electrical Code, and NFPA 70B Electrical Equ ipment Mainte
nance must be closely studied and followed. During actual 
work, supervision should audit practices to assure conformance. 

3. Excellent maintenance is essential for reliability and safety of 
any electrical equ ipment. Industry publications of recom
mended maintenance practices such as ANSI/NFPA 70B, Elec
trical Equipment Maintenance, should be carefully studied and 
applied in each user's formation of planned maintenance. 

3.3 
Both long  and short term maintenance of all electrical equ i p
ment is essent ial for rel iab i l ity and safety. Maintenance pro
grams must be tuned to the specific application, well planned 
and carried out consistent with both industry experience and 
manufacturer's recommendations. Local environment must 
always be considered in such programs, i ncluding such vari
ables as ambient temperatures, extreme moisture, number of 
operations, corrosive atmosphere or major insect problems 
and any other unusual or abusive cond it ion of the application. 

One of the crit ical service activities, sometimes neglected, 
involves the calibration of various control devices. These 
mon itor condit ions in the primary and secondary circuits, 
sometimes in it iat ing emergency corrective action such as 
open ing or closing circui t  breakers. In view of the vital role 
of these devices, it is important that a periodic test program 
be followed. As was outlined above, it is recognized that the 
interval between periodic checks will vary depend ing u pon 
environment, the type of device and the user's experience. It 
is the General Electric recommendation that, until the user 
has accumulated enough experience to select a test interval 
better suited to h is ind ividual requ irements, all s ignificant 
calibrations be checked at an in terval of one to two years. 

To accomplish this, some items, such as "EC" direct operating 
trip systems for low voltage breakers, must be tested with 
primary current injection. Others can be adequately tested 
using test sets. Specific calibration instructions on particular 
devices typ ically are provided by sup plied instruction books. 

Instruction books sup plied by manufacturers address com
ponents that would normally require service or maintenance 
during the useful life of the equ ipment. However, they can 
not include every possible part that could requ ire attention, 
particularly over a very long service period or under adverse 
environments. M aintenance personnel must be alert to dete
rioration of any part of the supplied switchgear, taking ac
tions, as necessary to restore it  to serviceable status. 

Industry publications of recommended maintenance practices 
such as ANS I/NFPA 708, Electrical Equ ipment Maintenance, 
should be carefully studied and app lied in each user's forma
tion of planned mainten<jnce. 

Some users may require add it ional assistance from General 
Electric in the plann ing and performance of maintenance. 
The General Electric Company can be contracted to either 
undertake mainten ance or to provide techn ical assistance 
such as the latest publications. 

The performance and safety of this equ ipment may be com
promised by the modification of supplied parts or their re
p lacement by non i dentical substitu tes. All such design 
chan ges must be qual ified to ANSI/IEEE Stan dard C37.59. 

The user should methodically keep written maintenance 
records as an aid in future service planning and equipment 
reliabil ity improvement. Unusual experien:::es should be 
promptly communicated to the Genera: Electric Company. 
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SECTION 4-Breaker Operation 

B reaker O peration 
The AKS-50, AKR-75 and AKR-1 00 b reakers are closed by 
the d ischarg i n g  of the energy stored in the  clos ing springs 
of the breaker. As the closing springs are d ischarged , the 
energy is directed i nto the closi ng  cam of the breaker 
wh ich causes the moveable breaker contacts to be forced 
against the stat ionary contacts, and, at the same t ime 
causes the open ing  spr ings to be c harged so they may 
open the breaker d u ring a su bsequent opening operat ion .  

4.1 -M anual Closing 
Manually operated breakers are eq u i pped with a han dle 
which extends from the escutcheon of the breaker. 
Alternately rotating the clos ing hand le  counterclockwise 
then clockwise t h rough  approximately 1 20 degrees of 
rotat ion through  four complete cycles w i l l  cause the 
breaker to c lose . D u r i ng the  four  cou nterclockwise 
movements and the f i rst th ree clockwise movements of the 
handle, the spr ings are prog ressively charged.  After 
approximately seven deg rees t ravel of the fou rth  clockwise 
handle movement, the spri ng  charge mechan ism is d riven 
"over center" and the energy stored in the closing spr ings 
is d i rected i nto the  closi ng  cam and causes the breaker to 
close. A charge- i ndicator, n umbered one to four ,  visi ble 
through the breaker escutcheon, i nd icates the n umber of 
complete handle movements that have been performed . 

4.2-Eiectrical Closing 
O n  electrically operated breakers, t h e  closing springs are 
charged by a g ear motor. With the springs discharged, volt
age appl ied to the control c i rcu i t  will energize the motor 
through the "G" switch contacts-see figs.  3A & 38. The mo
tor, through the gear reduction output crank ,  compresses the 
closing springs until they are ful ly charged. As th is fully 
charged position is reached , mechanically operated switch 
"G" reverses its shown position, deenergizing the motor. In 
the fig . 3A d iagram switch "F" reverses its posit ion and es
tablishes a c i rcu i t  for the "X" relay. At the same time, a me
chanical prop is positioned to prevent the d ischarge of the 
fully charged closing spring .  

With the closi ng  spr ing  propped fully-charged, the breaker 
is ready for closi ng .  T his may be accomplished electrically 
by depressing the closing button on the  breaker ( i f so 
equipped) or by a remote closing switch .  Operat ion  of the 
closing sw itch energizes the "X" relay, wh ich  i n  t u rn 
energ izes the closi n g  soleno id .  T h is removes the prop, 
releasing the closi ng  spr ings to close the breaker. 

As the clos ing relay is energ ized,  it energ izes anti-pump 
relay "W". If  the closing sw itch is ma in tained closed ,  the 
anti-pump relay will remai n  p icked-up to prevent a second 
closing operat ion on the breaker in the  event i t  is t r i pped 
open automat ically. The c los ing impulse must be released 
and reapplied before a second clos ing operat ion  can occur. 

FU -
- - - -

REMOTE ---- � FU 
CLOSE � 

1 0  

o--------<r - -1 �- 1 TRIP 

CONTROL A I:r: SOURCE 
<>----4� 1-----<>--+--___. 

L �r II X 
Gl 
_J 

X 

cc 

cc w TC 

J--------------�-

LEGEND 

CC- CLOSING SOLENOID 

F- CUTOFF SWITCH, CLOSED 
WHEN CLOSING SPRING IS  
FULLY CHARGED. 

G - CUTOFF SWITCH. OPEN WHEN 
CLOSING SPRING IS  
FULLY CHARGED. 

L- AUXILIARY SWITCH 

M - CHARGING MOTOR 

P B  -CLOSE PUSHBUTION ON 
BREAKER ESCUTCHEON, 
OPTIONAL. 

TC- SHUNT TRIP DEVICE 

W- ANTI-PUMP RELAY 

X - CONTROL RELAY 

Fig. 3A. Elementary diagram for electrically operated drawout breaker. 
Contact positions are shown with breaker open and closing springs discharged. 
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4.2. 1 -Aiternate Control Circuit 
Later production breakers use the electrical control c i rcuit 
shown in  Fig. 3B. This c ircuit is similar to the c i rcuit shown 
in Fig. 3A except that the X-relay and 'F' switch are e l imi
nated . 

The motor is energ ized through the ' G ' switch and the W
relay contact. The ' G ' switch deenergizes the motor when 
the clos ing  spri ngs are charged and the prop is engaged. 

With the clos ing  spr i n g  propped fu l ly-charged, the breaker 
is ready for c los ing .  Th is  may be accomp l ished electr ica l ly  
by  depressi ng the  clos ing switch on the breaker ( i f  so  

CONTROL 
SOURCE 

REMOTE 
CLOSE 

o------o- - -1 �-, .A 
t � PB 

w 

L 

eq u i pped) or by a remote c los ing  switch .  O perat ion of the 
clos ing  switch energ izes the W-relay,  wh ich in turn 
energ izes the closing soleno id .  This removes the prop, 
releas ing  the closi ng spr ings to close the breaker. 

If the closing switch is maintained closed,  the anti-pump re
lay wi l l  remain picked-up to prevent a second motor charge 
and closing operation on the breaker in the event it is tripped 
open automatically. The closing impulse must be released 
and reapplied after the closing springs are fully-charged be
fore a second closing  operation can occur. The c harg ing 
time is typically 1 to 3 seconds d epending on voltage and 
the maximum time permitted is 5 seconds. 

b-� FU 

A TRIP 

L 
TC 

LEGEND 

CC- CLOSING SOLENOID 

G -CUTOFF SWITCH. OPEN WHEN 
CLOSING SPRING IS 
FULLY CHARGED. 

L - AUXILIARY SWITCH 

M -CHARGING MOTOR 

P B  -CLOSE PUSHBUTTON ON 
BREAKER ESCUTCHEON, 
OPTIONAL. 

TC ...... SHUNT TRIP DEVICE 

W- ANTI-PUMP RELAY 

Fig. 38. Alternate elementary diagram. Contact positions are shown breaker open and 
closing springs discharged. TYP #5688736 "8" series. 
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SECTION 4-Breaker Operation 

4.3-Connections 
In  a l l  e lect rical connect ions good jo int conductiv ity i s  a 
m ust . W hen mak ing power connect ions to stat i onary 
breakers, the mating jo int su rfaces m ust be clean and have 
a smooth f inish .  They shou l d  be para l le l  and f i rm ly  bolted 
or c lam ped together .  In addit ion, the bus or cable 
conductors must have ample am pacity to prevent 
overheating. 

The outgoing connect ions to breaker accessories and 
control dev ices must be in accordance with the specific 
wi r ing d iagram appl icable to that breaker. 

4.3.1 -Stationary B reaker 
Control connections to stationary breakers are made to a 
terminal board mounted on the breaker. Fig ure 4 shows 
typ ical closing and tr i pp ing connect i ons. If equ i pped with 
an overcurrent t r ip  device which inc ludes a ground fau lt 
e lement for use on 4-wire c i rcu i ts, an add i tional term inal 
board is provided on the breaker for connect ing to the 
equ ipment-mounted neutral sensor ( physica l ly  located in 
the neutral cond uctor) . 

4.3.2-Drawout B reaker 
On d rawout breakers the control c i rcu its term inate in the 
breaker com partment on the stat i onary portion of  
separable  secondary d isconnects - see f ig .  5.  

� 0 0 0 0 0 0  

12 

TERMINAL BOARD 
MOUNTED ON FRONT 
OF BREAKER AT 
UPPER LEFT 

CUSTOMER 
CONNECTIONS 

2 3 4 

.._,_._ 
CLOSING 
SOURCE 

5 6 7 8 9 10 

uv 
TRIP 

SOURCE 

.._,_._ 
TRIP 

SOURCE 

TO AUX SW 
""a"" CONTACT 

1+1 

REVERSE 
CURRENT 
DEVICE 
POTENTIAL 
SOURCE 

Fig. 4. Control connections to stationary breakers-front v iew 

TRIP 
SOURCE 

{ (Y) 

IX) � 

1 

7 654 3 21 

FUSE 

l\1\1\l\1\l\l\ 
7654 3 2  

(Y)} 
IX) 

CLOSING 
SOURCE 

l\1\1\l\1\l\l\ 
765 4 3 21 

STATIONARY SECONDARY DISCONNE CT BLOCKS 
LOCATED AT TOP OF COMPARTMENT
POSITIONS B AND C FURNISHED 
ONLY WHEN-REQUIRED 

J 
Fig .  5. Control connections to d rawout breakers - front v iew of breaker com partment 
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4.4-Tripping 
I n  t h e  closed posit ion ,  the breaker movable contacts are 
held in by a togg le  l inkage. The breaker is t ripped open by 
displacing a mechanism latch which a l lows this togg le 
l i n kage to col lapse. The t r ip  latch is rigidly fastened to a 
horizontal t r ip  shaft ru n n i ng from left to r ight through the 
breaker. In turn ,  the trip shaft carries padd les actuated by 
the manual  t r ip  button and the various other t r ip  devices
overcu rrent, reverse cu rrent, shunt t r ip ,  undervoltage, 
open fuse lockout. View i n g  the breaker from the rig ht ,  
rotating the t r ip  shaft counterclockwise t r ips the breaker; 
clockwise movement resets the mechanism latch. 

In addit ion to tripp ing the breaker, some dev ices hold the 
breaker trip free, i.e. , p revent the contacts from closi ng  
even thoug h a closi ng impu lse is app lied to the  
mechan ism. Such devices are the u ndervoltage, bel l  a larm 
and lockout,  e lect ric lockout, open fuse lockout,  and the 
key operated locks. 

These devices and the drawout mechan ism inter locks must 
be in the reset position before the breaker can be closed.  

il 

4.5-Charging and Closing U sing 
the Maintenance Handle 

In the absence of control power, an e lectric breaker can be 
closed manua l ly  by using the mai ntenance handle to 
charge the closi ng spr i ngs. Referr ing to F ig .  6: 

(a) With the breaker open and spri ngs d ischarged 
re lease ho ld ing  pawl s l ide per instruct ion label ( 2 ) .  

(b) Instal l  maintenance crank ( 1 )  (568B386G1) to  the motor 
gear reducer shaft on the front right side of the breaker. Rat
chet the maintenance crank up and down unt i l  the springs are 
ful ly charged as indicated by the d istinct click as the prop is 
set. This prevents any further charging of the closing springs. 
After the prop is set do not apply undue force to the 
maintenance hand le. 

(c) Depress the "Spr ing Discharge" lever (3) located 
under the horizontal support on the front frame. The 
spri ngs shou ld  d ischarge and if the latch is  properly reset, 
the breaker w i l l  close. Some style breakers, because of an 
inter lock in the swi tchgear,  can not be manua l ly  closed in 
the fu l ly  engaged posit ion .  

(d )  Open the breaker by push i n g  the tr ip button (4) .  

1.  Maintenance crank 
2. I nstruction label 
3. Spring discharge lever 
4. Trip button 

F ig_ 6. M ai ntenance hand le  charg i n g  
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SECTION 5-Contact Maintenance 

Contact Maintenance 
Breakers subjected to frequent interru pt ion of h i g h  
currents may eventual ly requ i re replacement o f  the i r  
contacts. The general ru le  for  determ ining need of  
replacement is the loss of one-half or  m ore of the mass of  
the contact t i p  material . R o u ghening or  l i g ht p itt ing of the 
contact su rface does not ind icate loss of  abi l ity to carry or  
interrupt cu rrent. 

For proper operation of the breaker, the contact structu res 
m ust be correct ly adjusted. Various interrelated 
adj ustment parameters are involved. S pecif ic amount of 
contact pressure and w ipe m ust ex ist between moveable 
and stationary contacts. The arcing, intermed iate and main 
contact assembl ies must engage and d isengage in a 
prescribed sequence; and with breaker open, an adequate 
gap m ust ex ist between the movable and stationary arcing 
contacts. 

5.1 -S iow Closing the B reaker 
To perform contact maintenance work the breaker 
operating mechanism m ust be "slow-c l osed", i .e .  manual ly 
d ri ven and control led at w i l l  instead of in the h i gh-speed 
manner produced by spring d ischarge. S low c losing is 
ach ieved by preventing the c losing springs from acting on 
the mechanism. The breaker is arranged for s low c losing 
by manual ly charging the spr ings and then secu ring them 
in t h is compressed state by inserting a restraining "safety 
p in" see F ig .  7 .  

Fol lowing the inspection per iod,  

a.  Recharge the c losing springs. 

b. Remove the safety p ins from the gu ide rods, retu rn 
them to the i r storage c l i ps. 

14 

5.1 .1 -Eiectrical B reaker 
Referring to F ig .  7: 

a. Attach maintenance hand le  ( 1 ) and c harge the  
c losing spr ings unt i l  the  crank ro l ler contacts prop (4 ) .  

b.  I nsert safety p ins (3)  into the  ho les in the  gu ide rods 
( 2 ) .  

c. Re lease the prop  by  depressing c losing lever ( 5 ) .  T h e  
safety p i n  now takes the f u l l  force o f  the spr ing and 
restrains it. N ow free from spr ing inf luence, the breaker 
contacts can be inspected and moved at w i l l  to the  f u l l y  
c losed posit ion b y  means o f  t h e  maintenance hand le.  

5.1 .2-M anual B reaker 
a. O perate the breaker c losing hand le  t h rough  3'/2 

com plete movements to charge the c losing spr ings. 

b. Insert the safety p ins into the gu ide  rods. 

c. Continue to operate the c losing hand le  (4th 
downstroke) unt i l  the spring c rank g oes over center, 
apply ing fu l l  spring force to the safety pin. C losing m ot ion 
now can be continued and is completely contro l led  by the 
breaker c losing hand le .  

WARNING: DO NOT APPLY CO NTROL 
VOLTAG E O R  RACK THE BREAKER I NTO 
THE TEST O R  CON N ECTED POS I T I O N S  
WHI LE THE SAFETY PI N S  A R E  I N  U S E .  
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1 .  Ma intenance 
2 .  G u ide rods 
3. Safety p ins 

4. Prop 
5 .  Closing springs 

F ig .  7. Instal lat ion of safety p in  

5.2-Arc Quencher R emoval and 
I nspection 

The arc quenchers should b e  inspected at the regular in
spection period . If item 1 is eroded to . 125 of an inch from 
original conture or item 2 is cracked , Fig.  8, the arc quencher 
should be replaced . 

5.2.1 - Removal and Replacement 
Referri ng t o  F i g .  8: 

a. Be sure breaker is open . 

b. Loosen nuts (4) and remove the two slotted head jack 
screws .  

c .  Remove two hex head bolts (5) that mount channel
shaped retain ing bar to side support (6). 

d .  Remove channel-shaped retain ing bar. 

(Continued next page) 
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SECTION 5-Contact Maintenance 

1., 2. & 3 .  Barriers 
4. Nuts 
5. Hex head bolts 
6. Side support 
7. Protective barrier 
8. Phase barrier screws 
9. Mounting bolts 

Original design 

Fig .  8. Arc quencher removal 

e. L ift arc q uenchers c lear of the movable arc ing contact 
arms. 

f. 1 nspect arc quenchers careful ly and replace if 
necessary. 

g .  Duri n g  replacement ,  t ighten jack screw nuts (4) fi rst, 
then the two hex head bolts that secure the channel
shaped reta i n i ng bar to s ide sheet. DO NOT 
OVERT I G HTEN T H E S E  TWO BO LTS. 

16 

5.3-Separation of Front and 
Back Frames 

I n  o rder to perform some repair  and replacement 
operat ion ,  the front frame must be separated from the back 
frame. P roceed as fo l l ows: referrin g  to F ig .  9. 

a. O pen the breaker, manua l ly compress the c los ing 
spri ngs and i nsert the safety p in as descri bed under 
SLOW CLOS I N G ,  Section 5 . 1 . Restra in i ng  the spr ings 
properly positions the main operat ing  cam to fac i l itate the 
separat ion operat ion .  
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1 .  O pen i ng spr ings 4 .  F lux sh ifter actuator bracket 7. S ide support bo l ts 
2. Clevis p in  
3. Front/back frame 

con nector 

5. Aux i l iary switch 
operat ing  rod 

6. Phase barr iers 

8. Posi t ion i nter lock 
9. Arc quencher reta iner  bolts 

Fig. 9. Front and back frame separation details 

b. Remove the two open ing  spr ings (1 ) (on l ower part of 
the breaker) from the outside po le u n its. 

c. Remove the clevis pin (2)  from the center pole u n it .  

d .  Disconnect the programmer CT wire harness at each CT 
and remove any tye wraps holding leads to back frame.  

e .  Discon nect the f lux shifter actuator bracket from the 
crossbar assembly (4 ) .  

f. Remove the auxi l i ary switch operat ing  rod (5) . 

g. Remove outside phase barriers (6). 

h. Remove side support bolts (7) . 

i .  Remove posit ion i nter lock on AKD,  A K D  5, A K D  
6 type (8) . 

j .  Remove arc quencher reta iner and bolts (9) .  

k .  Rem ove the six nuts from the back frame us ing  a 
socket wrench with an extens ion .  T hese i nc lude the two 
n uts at the top of the frame. 

I .  Check along the t r ip  shaft for a mechan ical 
i n terference or  connect ion  between the overcu rrent t r ip  
device and the t r ip  padd les. Remove mechan ical 
con nect ion  i f  p resent, or  i f  i nterference exists, use extreme 
care when remov ing  or  reassembl i n g  front and back 
frames to avoid mechan ical breakage of t r ip  devices. 

W hen reassembl i ng the front and back frames, both shou ld  
be pos i t io ned vertica l ly so that the t r ip  shaft is horizonta l ly  
a l i gned.  I t  is recom mended that the breaker back frame 
be fastened to a su i table  mou nt i ng  su rface so that the front 
frame can be su pported by a s l i ng or  hook as the bolts are 
bei ng insta l led .  
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SECTION 5-Contact Maintenance 

5.4-Back Frame Assembly 
T he breaker backframe consists of a frame assembly  to 
which the pole u n its are mou nted. Each pole un i t  is 
connected to a common crossbar wh ich  p rovides for 
s imu ltaneous pole u n it operat ion by the breakers 
mechanism.  A typical backframe is shown i n  F ig .  10. 

T he pole un its consist of a molded base which supports 
the l i ne and load stud assembl ies, stat ionary and moveable 
contact assembl ies and the actuat ing  l i n kage. 

T he statio nary main contact assembly (9) comprises of a 
spr ing loaded contact f ingers. I nterlocked with these are 
the i ntermed iate contact f ingers (7) whose contact surface 
project beyond that of the main such that the 
intermediates make before, and break after the mains .  

Mating with the stationary contacts is a moveable contact 
assembly consisting of multiple main and intermed iate con
tact f ingers (1 0) and (8) .  These moveable contact fingers 
pivot on a stationary pin (11), which fasten them to the lower 
contact block. The insulated l ink  (13) which is attached to 
the breaker crossbar (1) and moveable contact assembly 
gives the open and close motion to the contact arm. 

The stationary arc ing contact assembly  (3) is  a separate 
set of contact f i ngers,  p ins ,  spr ings and p ivot b lock .  

The moveable arc ing contact assembly  (5)  consists of  
mult ip le  contact arms carried on two moveable p ins (6 )  
and ( 12 ) .  The arc ing contact arms i nterleave the main 
contacts and p ivot with them about p i n  (6) . Th is  relative 
motion is obta i ned by the i nsu lat ing l i nks ( 13) from the 
contact arms to the breaker crossbar. 

BACK FRAME ASS EMBLY 

1. C rossbar 7 .  Stat ionary i ntermediate contact 
2. Pole u n it 8. M oveable i ntermediate contact 
3. Stat ionary arc ing contact 9. Stationary main contact 
4. P in-stat ionary arc ing 10 .  M oveable main  contact 
5. M oveable arc ing contact 11. P ivot p ins 
6. P in-moveable arc ing 12. D rive p ins 

13. I nsu lated l i n k  

F ig .  1 0. F ront v iew of  back frame assembly 
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5.5-Measuring Contact Force 
a. Remove the arc quenchers. 

b. Separate front and back frames, refer to 
Sectio n  5.3 

c. Inspect al l  contacts for wear and arc erosion and, 
if necessary, replace (see criteria for replacement, Section 
5.10) 

d. Measure contact force on ly  if you replace contact 
arms. 

5.5.1 -Stationary Arcing Contacts 
Referr ing to F ig .  1 1 :  

P lace a push scale on the stationary arci ng contact at a 
po int  1 -3/1 6 from the contact p ivot and depress that 
contact 1 /4 of an inch .  Load on the scale shou ld  read 
with i n  the range l isted in Table 6, col u m n  8 .  

I f  the load is not with i n  the range l i sted i n  col u m n  8 ,  
replace the spr ing under that  contact assem bly. 

5.5.2-Stationary Main and 
Intermediate Contacts 

Place a push scale on the stationary contact at a po int  2-
7/8 from the contact p ivot and depress that contact to the 
wipe d i mension shown in Table 6 ,  col u m n  3 for the mains 
and co l u m n  6 for the i n termediates. Load on the scale 
should read with in  the range l i sted i n  Table 6 ,  col u m n  2 for 
the mains and col u m n  5 for the i n termediates. 

If the load is not with i n  the range l i s ted replace the spr ing 
under that contact assembly .  

5.6-Measuring Contact Wipe 
Referr ing to F ig .  1 1 : 

a. Remove arc quenchers. 

b. With the breaker open measure the horizontal distance 
from the edge of the stationary arcing contact to the retainer 
("A" dim.); for main and intermediate contacts measure the 
horizontal distance from the top of the contact to the contact 
arm retainer ("B" dim.) .  

c. C lose the breaker and repeat step b. The d ifference 
between the read ings determi nes the contact wipe. 

See Table 6 for correct read i ngs. 

CAUTION: FOR SAF ETY R EASONS BE 
EXTREMELY CAR EFUL NOT TO T R I P  T H E  
BR EAKER WH EN MEASU R I N G  CO NTACT 
W I P E .  

5.  7-Adjusting Contact Wipe 
Referr ing to F ig .  1 1 : 

a. To obtai n  proper contact wipe and pressu re on the 
center pole, d i mension " C " should be i ncreased to 
i ncrease wipe and decreased to decrease wi pe. 

b. To change d i mension "C" remove the c levis pin and 
rotate the clevis as necessary . 

c. To prevent overstressing the clevis th reads d i mension 
"C" should not exceed 3/1 6 in .  and space "C"  should be 
f i l led with sh ims to 0.005 i n .  of bei n g  so l id .  

d .  Wi th the proper center pole wipe obtai ned , moving  
the  crossbar adj usting  plate on the center po le  to  the  r ight  
wi l l  s imu l taneously i ncrease the wipe on both outside 
poles; movi ng the adj usting  plate to the left wi l l  have the 
reverse effect. 

e. To increase the wipe on either outside pole, individually 
move the crossbar adjusting p late of that pole to the left; to 
decrease the wipe move the adjusting p late to the right. See 
Section 5.1 1 .  
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SECTION 5-Contact Maintenance 

Stationary 
Arcmg Contact 

Open gap 
2112 to 23/4 

UPPER 
STUD Stationary main cont act 

F ig .  1 1. M easu r ing co ntact force 

Table 6 
Main Contacts Interme diate Contacts 

Column 1 2 3 4 5 6 

Wipe Wipe 
Qty. Force in Qty. Force in 

Breaker Per in Inches Per in Inches 
Type Pole Lbs. (B) Pole Lbs. (B) 

AKS-50 (AC) 3 1 * 

35-55 35-55 
AKS-50 IDC\ 3 1 * 

AKR-75 (AC) 5 
'/,6 to 

1 * 

AKR-75 (DC) 5 25-55 7/64 1 25-55 * 

AKR-100 (AC/DC) 6 2 * 

7 

Oty. 
Per 

Pole 

2 
3 
3 
5 
5 

*The intermediate contact wipe should be at least '/,s in. greater than main contact wipe. 

20 

Lower 
Stu d 

A djusting plate 

Arcing Contacts 

8 9 

Wipe 
Force In 

in Inches 
Lbs. (A) 

5/32 to 
31-43 9/32 
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5.8-Measuring Contact O pen G ap 
Prior to measuring the open gap verify that the cross arm 
buffer assemblies, refer to Fig. 1 2, are touching.  The stack
up dimension of each buffer should be within .01 5 "  of each 
other. Adjust to this dimension by adding or removing wash
ers. 

Meas u re the contact open gap between the movable and 
stat ionary contacts as shown i n  Fig.  1 3 . This d istance 
shou ld be between 2-1 /2" to 2-3/4" .  Th is  gap may be 
adj usted by reposit ion ing  sh ims on crossbar assembly .  
The lock ing n uts on the buffer bolts should be locked in  
such  a posit ion that the buffer bolt may be rotated freely. 

1 -B uffer stop 
2-Buffer washers 
3-Buffer sh ims 
4-Lock nuts 

F ig .  1 2 . Buffer assembly 

Fig.  1 3 . Measu r ing  co ntact open gap 
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SECTION 5-Contact Maintenance 

5.9-Checking Contact Sequence 
On the horizontal p lane,  the difference i n  the making of the 
arc ing contacts on the same pole must be no greater than 
1 / 1 6  i n . ;  th is  d i fference between arcing contacts on 
separate poles must be 1 / 1 6  i n .  I f  it is desi red to advance 
or  retard the closi ng of the main contacts of a pole, loosen 
the bolts ho ld ing the adjustment p late, refer to F ig .  21 , of 
that pole and s l ide p late to the left to advance contact 
c los ing,  or  to the r ight to retard contact closi ng .  Make th is  
adj ustment on the o uter poles, us ing the center po le  as a 
reference. U pon ret ighten ing  adj ustment plate bolts, make 
sure the lock ing tabs are tu rned u p  around bolt heads, 
lock ing the bolts securely in place. 

Contact seq uence in the vert ical p lane shou ld be such that 
when the arc ing  contacts are j ust touc h i n g ,  the 
i ntermediate contact gap should be at least 3/1 6  in .  and 
the main contacts gap at least 1 /4 i n . ,  see Fig.  1 4 . 

NOTE: Th is  check can best be made by means 
of the mai ntenance hand le, with the safety p in  
restra i n i ng the closi ng spri ngs. See Sect ion 5 . 1  
for  th is  p rocedu re. 

I f  the gap is under the requ i red min imum, it is usually pos
sible to form the arcing contacts and obtain the required di
mensions. To form the contacts, place a piece of conduit 
approximately two feet long, over the contact and form the 
contact either forward or  backward by bending it. If the 
proper d imensions are sti l l  not obtained, the moveable arc
ing contacts should be rep laced. 

I f  it has been necessary to make any adj ustments wh i le  
obta in ing  proper contact sequ ence, the contact w ipe must 
be checked, and adjusted, if necessary, see Sect ion 5 .6 .  

F ig .  1 4 . M easu r ing  ma in  contact gap 

22 

5.1 0-Replacement of Contacts 
Criteria for rep lacement: 

a. Arci ng contacts shou ld be replaced when eroded to a 
th ickness of 5/64. 

b. I ntermed i ate contacts shou ld be replaced when f lush 
with main contacts ( .062 lead when new) .  

c .  Ma in  contact very seldom needs replacement. 
Replace when arcing contacts have been neglected 
causing severe erosion of mains so you can n ot obta in  
proper contact depress ion .  

When replacing the arc ing  contact assembl ies you do n ot 
have to separate the front frame from the back frame. 

5.1 0.1 -Stationary Arcing Contacts 
a. Refer to Fig. 1 5 . 

b. Remove insu lator b lock ( 1  ) .  

c .  S l ide p i n  (2) t o  s ide. Contact assembly (3) w i l l  l i ft 
freely expos ing two spr ings (4) and button (5 ) .  

d .  I nstal l new parts i n  reverse order. 

5.1 0.2-Movable Arcing Contacts 
These contact arms should be rep laced whenever the sta
tionary arcing contacts are replaced. 

a. Refer to Fig. 1 5 . 

b. Remove reta in ing  r ings (6 ) .  S l ide p ins  to s ide and 
withdraw the contact arms. 

il J >Z! 
· -� 

1 .  I nsu lator b lock 4. Spri ngs 
2. Pi n 5. B utton 
3. Contact assembly 6 .  Retain i n g  r ings  

F ig .  1 5 . Rep lacement of stat ion ary and 
movable arc i n g  contacts 
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5.1 0.3-Moveable M ain  and 
I ntermediate Contacts 

d.  Remove contact arms, noting two spr ing washers (9)  
on each contact pivot. 

a. Refer to Fig. 1 6 .  

b .  Loosen crossbar bolts s o  l i n k  ( 1 0) can move freely.  

U pon re-assem bly, posit ion two spr ing washers into 
cou nter bore on one side of contact arm (9) . N ote left and 
r ight hand orientat ion of contact arms and posit ion of 
i ntermed iate contact. c .  Remove reta in ing  r ings (7) from p ins  (8) .  

S l ide p ins  (8) u nt i l  contact arms can be withdrawn .  e .  Before t ighten ing  crossbar see assem bly and 
adj ustment of  crossbar, Sect ion 5 . 1 1 .  

7 .  Reta in i ng  r ings 
8 .  P ins 
9.  Spri ng washers 

1 0. Crossbar bolts 
1 1 .  I ntermed iate contact 

F ig .  1 6. Rep lacement of ma in  and i ntermed iate contacts 
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SECTION 5-Contact Maintenance 

5 .1 0 .4-Stationary I ntermediate and 
Main  Contacts 

a. Separate the front frame from the back frame. Refer 
to Sect ion 5.3. 

b.  Remove crossbar. 

NOTE: I n  the steps below, refer to F ig .  1 7  to 
identify the n u mbers in  the parenthes is .  

c .  Remove arc ing  contact b lock (3)  by removi n g  al len 
screws (4) and (5) . 

d. Depress ma in  and i ntermed iate contacts as shown i n  
F ig .  1 8  t o  rel ieve spr ing pressu re on contact stop bracket 
(6) before removing mount ing screws. On AKR 1 00 you 
m ust remove the outs ide moveable contact arm before 
try ing to remove contact stop bracket mount ing  screws. 

e. Remove reta i n i ng r ing (7 )  and s l ide  p in  (8)  to s ide and 
withdraw the contact arm.  F ig .  1 7 .  

2 4  

1 .  Ma in  contact arm 
2 .  I ntermed iate contact arm 
3 .  Arc ing contact block 
4 .  Arc ing contact 
5. A l len screws 
6. Contact stop bracket 
7. Reta in ing  r ing 
8 .  P ivot p in  

Fig .  1 7 . I ntermed iate and ma in contacts 
assembly  deta i ls 

f. Remove contact, noti ng two spr ing washers on each 
contact pivot. U pon re-assem bly, pos it ion two spr ing 
washers i nto cou nter bore on one s ide of  contact arm.  F ig .  
1 9 . 

NOTE: Left and r ighthand orientat ion of 
contact arms and posit ion of i ntermed iate 
contact. F ig .  1 9. 

g. Depress main  and i ntermed iate contacts to rel ieve 
spri ng pressu re on contact stop bracket before start ing  
screws. T ighten screws before releas ing  pressu re. 
F ig .  1 8 .  

h .  Re- i nstal l arc ing  contact b lock b y  ho ld ing  arc ing  
contacts depressed (F ig .  20 )  wh i le  t ighten i n g  screws. 

i .  Assem ble crossbar. 

j .  A lways check contact wipe fol lowi n g  contact 
replacement. See Seeton 5.6. 

6 .  Contact stop b racket 

Fig .  1 8. Re l iev ing sp ring p ressu re 
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Fig .  1 9 . U pper stud  detai ls  

5.1 1 -Assembly and Adjustment of 
Crossbar 

W hen assembl ing crossbar to back frame push moveable 
arc ing contacts forward u nt i l  they touch stat ionary arc ing 
contacts on u pper termina l .  Then lay crossbar on top of  
l i n ks on po le  u n its. Assemble adj ust ing plates as  shown 
making sure s lots in plates are properly o riented. Fasten 

1 .  C rossbar 
2 .  Stat ionary arci ng contacts 

Fig .  20 .  Re-assem bly  of arci ng  contacts 

screws with lock ing p lates on crossbar fi nger t ight and set 
crossbar to d i mension shown making s u re that a l l  th ree 
poles of moveab le arcing contacts are touch ing stat ionary 
arc ing contacts with i n  .032. T ighten screws as shown fi rst 
"A",  second " B",  and f ina l ly  "C" to 400 inch pounds.  Bend 
tabs on lock i ng plates to secu re screws. Refer to Fig.  2 1 . 
After assembl ing  crossbar always check contact wipe and 
open gap, see Sect ions 5.6 thru 5.8. 

3. M oveable arcing contacts 
4. Adjustment plates 

Fig .  2 1 . Crossbar assem bly 

25 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



SECTION 6-Breaker Maintenance 

Breaker Maintenance 

6.1 -Safety Precautions 
BEFO R E  I NSPECT I O N  OR ANY 
MAI NTENANCE WORK IS  DONE BE S U R E  
THAT T H E  BR EAKER IS  I N  T H E  O PEN 
POSIT I O N .  ALL ELECT R I CAL POWER, BOTH 
PR IMARY A N D  CONTROL SOURC ES,  
SHOULD ALSO B E  D ISCO N N ECTED .  
ENSU R E  THAT T H E  CLO S I N G  SPRI NGS AR E 
DISCHAR G E D .  

6.2-Lubrication 
I n  general, the c ircuit breaker requires moderate lubricat ion.  
Bearing points and sl iding surfaces should be lubricated at 
the regular inspection periods with a th in f i lm of GE Lubricant 
D50HD38 (D6A 1 5A 1 Mobi lgrease 2 8) .  Before lubricating, re
move any hardened grease and d irt from latch and bearing 
surfaces with kerosene. ALL EXCESS LUBRICANT SHOULD 
BE REMOVED WITH A CLEAN CLOTH TO AVOID ACCUMU
LATION OF D IRT OR DUST. 

NOTE: The use of cotton waste to wipe bearin g  
su rfaces s h o u l d  b e  avo ided, a s  the cotton 
rave l ings may become entang led u nder the 
bear ing su rfaces and destroy the surface of the 
bear ing .  

O n  drawout breakers the contact su rface of  the discon nect 
studs shou ld be cleaned and g reased with GE Lu bricant 
D50H D38 (D6A1 5A1 Mobi lg rease 28). 

26 

F ig .  22A. M echanism in motion before 
resetting as shown in F ig .  22C 

6.3-B reaker Mechanism 
Adjustments 

Electric and Manual breakers have the same basic 
mechan ism shown in  Fig. 22 .  All the adjustments detai led 
below must be made with the breaker i n  the u pr ight 
posit ion and the mechan ism in the reset posit ion as shown 
in  Fig.  22B.  Reset the mechan ism by manual operat ion 
using the s low close method g iven i n  Section 5 . 1 .  The 
rol ler ( 15 )  must be  clear of the cam (2 ) ,  see F ig .  22C.  

6.3.1 -Trip Latch 
Referr ing to F igs. 22C, 22D & 23, the gap between the tr ip 
latch ( 1 0) and the rol ler (9) should be between .01 5 and 
.032.  This adjustment can be obtai ned by loosen ing  nut  
( 1 9) and turn ing a l len screw (6) . 

6.3.2-Latch B uffer 
Referr ing to F ig .  22D,  the center l i ne  of the tr ip latch ( 1 0) 
should pass th rough the center of the ro l ler  (9) . The latch 
buffer ( 1 8) on the mechanism frame can be adj usted by 
loosen ing the retain i ng screws to reposit ion the latch with 
respect to the rol ler. 

6.3.3-Reset Latch, Bearing 
and Prop 

Referr ing to F igs .  22C, 22D & 24, the d istance between the 
bearing ( 1 7 ) and the prop (5 )  shou l d  be between .01 5 and 
.032 . To obtain th is  gap, advance o r  retard the nuts (4A) on 
the bottom of the rod us ing the reset spr ing (4) .  

F i g .  228 .  M echanism i n  reset posit ion 
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1 .  Spr ing 
2 .  Cam 
3. L i nk  
4 .  Reset spr ing 

4A. Spr ing adj ust ing  n uts 
5. Prop 
6.  Adjust ing  screw 
7. Adjust ing  screw stop p in  
8.  Prop return spr ing 
9. Rol ler 

F ig .  22C. Mechan ism in c losed posit ion 
( c los i ng  sp ri ng  d ischarged) 

1 .  Fee ler gage 2. Tr ip latch 3. Rol ler 

F ig .  23 . Adju st i ng  tr i p l atch and ro l ler  

� 
1 0. T rip  latch 
1 1 .  Trip shaft 
1 2 . C levis p in  
1 3 .  C levis 
14. Reset latch 
1 5 . Ro l ler 
1 6 .  Prop 
1 7. Bearing 
1 8. Buffer 
19 .  N ut 

Dll �/ I IIJ 
I 

,, 
'/ -"'v� 

------. m 

. 0 1 5 
. 032 

F ig .  220 .  Latch ,  bear i ng ,  and p rop 

1 .  Feeler g age 2 .  Prop 3. Beari ng 

F ig .  24.  Adjust i ng  beari ng  and p rop 
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SECTION 6- Breaker Maintenance 

6.4-Eiectrical M echanism 
T h e  funct ion o f  t h e  electrical mechanism i s  t o  charge and 
d ischarge the c losi ng spr ings either electr ical ly or  
manual ly .  The electrical mechan ism consists of  

a .  Control com ponents 

b. C harg ing  motor 

c. Motor operator un i t  

d. Spr ing d ischarge interlock 

Sect ion 4.2 detai ls  the assoc iated control c i rcu itry for the 
electr ical mechan ism.  

6.4.1 - Control Components 
Referr ing to F ig .  25: 

The control relay (X) is located on the left s ide of the front 
frame channel .  I t  may be rem oved by d isconnecti ng the 
wir ing,  loosen ing  the two mount ing  screws and l i ft i n g  it 
s l ight ly to pass the top mou nti ng screw t h rough  the 
keyhole mount ing .  The entire relay shou ld  be replaced 
rather than changing coi ls  and contacts. 

The anti pump relay (W) is located on the left s ide of the 
front channel .  The con nect ions to th is relay are sol dered. 
Relay replacement req u i res u nsolder ing of these 
connections and remov ing the mount ing hardware. W hen 
rep lac ing relay take care i n  solder ing con nect ions .  D o  not 
use excess amount of solder on connectors as to i m pa i r  
operat ion o f  contact arms. 

The clos ing solenoid is located i n  the lower r ight hand s ide 
of the motor operator u n it. The switchette is  separately 
mou nted in  front of the solenoid.  

1 .  Termina l  board 4. Motor 7. C losi n g  b utton 
2 .  Aux i l iary switch 5.  Anti-pum p  relay (W) 8. Switchette 
3. F&G switches 6. Contro l  relay (X)  9. Closi n g  solenoid 

F ig .  25 . Contro l  com ponent l ocat ion 
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After replacing closi ng solenoid o r  switchette check 
adj ustment of switchette and readjust i f  necessary. With 
breaker in d ischarge posit ion use a .01 0 feeler gage and 
push clos ing solenoid to posit ion shown in  F ig .  26.  
Switchette m ust be activated at th is poi nt.  To adjust loosen 
switchette mount ing screws and pivot switch unt i l  
act ivated , then tighten screws. Recheck. 

" D" 

Closing Solenoid 

Connection 
Poi nts 

F ig .  26. Switchette adj ustment 

6.4.2-Charging M otor 
The charg ing  motor is located o n  the r ight s ide of the 
breaker. I t  is mou nted on the motor operator as shown i n  
F ig .  27.  A d riv ing pawl i s  mou nted eccentr ical ly o n  the 
motor shaft, see Fig. 28. As the motor tu rns, the dr iv ing 
pawl rotates the ratchet which charges the clos ing  spr i ngs. 
T he ratchet is kept from revers ing its d i rect ion by the 
ho ld ing pawl .  To remove the motor: 

a. On AKS 50 you m ust remove the side sheet. 

b. D isconnect and ident ify the motor leads at the c los ing 
solenoid and cutoff switch. 

c. Remove th ree motor mount ing screws. 

d. Remove motor. 

e. When reassembl ing ,  assemble  with the dr iv ing pawl 
point i ng toward the front of the breaker. 
See Fig. 28. 

Mount1ng 
Hnrdware 

MOTOR 

Maintenance 
Handle Shaft 

/ � �  
Q]. 06 D•men"on 
requ1red w1th 

' lever 111 pos1t1on 
shown Adjust 
If necessary 

F ig .  27 .  E lectr ica l  mechan i sm 

1 .  D riv ing pawl 

F i g .  28. M otor removal 
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SECTION 6- Breaker Maintenance 

6.4.3-M otor O perator U n it 
The motor operator u n it is located on the right hand s ide 
of the breaker as shown i n  F ig .  29. O perator detai ls  are 
shown in Fig. 30. 

30 

1. Motor operator un i t  

F ig .  29 .  M otor operator  u n it l ocat ion 

Cam 
Shaft P1vot 

"= = = = r, - - - -
I I l 1  
I I I I  

# 1 1  : 1  
- - - - �' = = = = :J-L - - - -

Maintenance 
Handle Shaft 

Rol ler 

Prop 

F ig .  30.  M otor operator  u n it 

The motor d r ives the crank rol ler/maintenance hand le  
shaft u nt i l  the control c i rcu itry stops the motor  and rol ler  i s  
agai nst the prop .  The cran k ro l ler d rives the cam shaft, 
charg ing  the spri ng ,  through the cam shaft paddle,  
see F ig .  31. 

The motor operator un i t  is n ot adjustable.  To replace the 
u n it, refer to F ig .  27 :  

a. S low c lose the breaker, see Section 5 . 1  

b. Remove the motor, see Sect ion 6.4 .2 .  The  m otor 
wir ing doesn't have to be d isconnected. 

c. D isconnect the wi r ing  to the closi n g  solenoid and 
solenoid switch .  

d .  Remove reta in ing  r i n g  from c los ing  solenoid dr ive 
l i n k . 

e. Remove th ree mount ing  bolts, one from the side,  two 
from the bottom of the charg ing  mechan ism.  N ote the 
posit ions of the standoffs on the two bottom mount ing  
bolts and replace i n  the same posit ion when reassemb l i ng .  

f .  Rotate m otor operator shaft so  i t s  c rank  rol ler faces 
the rear of the breaker. Refer to F ig .  32.  

g .  S l ide spr ing charging mechanism out toward the r ight 
of the breaker. 

h .  I nstal l new spr ing charg ing  mechanism mak ing sure 
the cran k rol ler engages cam shaft g u i de. Refer to 
Figs.  31 and 33. 

M otor 
Operator 
C r a n k  
R o l l e r  
Ass e m b l y  

C a m  S h a ft 
P a d d l e  

r-1"-+--- C ra n k  
R o l l e r  

F ig .  31 . Engagement of the motor operator 
cran k ro l ler  with the cam shaft 
padd le  
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SECTION 1 1 - RMS-9/Epic M icroVersaTrip™ 
The R MS-9/Epic M icroVersaTrip is a sol id-state, d i rect-act
ing,  self-powered trip device system. The RMS-9 system 
consists of the R MS-9 programmer, current sensors, and a 
flux shifter trip device. Fig . 98 shows a block d iagram of the 
system. 

11.1-Programmer Unit 
Fig. 99 shows a typical RMS-9Epic M icroVersaTrip un it .  
The R MS-9/Epic M icroVersaTrip provides the comparison 
basis for overcurrent detection and delivers the energy nec
essary to trip the breaker. I t  contains a programmable m i
croelectronic processor which incorporates nine adjustable 
t ime-current functions, three mechanical fault indicators, a 
long-time pickup LED indicator and a zone selective inter
locking function. All adjustable programmer fun ctions are 
automatic and self-contained requ iring no external relaying, 
power supply or accessories. See Table 1 7  for trip functions 
available and Table 1 8  for trip function characteristics. A de
tailed description of each trip fun ction is g iven in  publication 
GEK 97367. 

XFMR 
N - --D-- ----

oe---G:J 
RB' RATING PLUG 

_ 1 I .,- - ..J AMPLIFIER 

oc l� J ii��RC��� , ��; TRIP �J � RATING PLUG ST 

COM PARA TOR TO 
- � � � IOC �RIP •FLUX 

INST� SHIFTER SWITCH 

Fig. 98. RMS-9 Block Diagram 
11.1.1-Fault Trip Indicators 
The optional fault trip indicators are s imi lar to the 
MicroVersaTrip indicators. They are mechanical pop-out 
type for identifying overload or short circuit over-current 
faults when breakers are ordered without integral ground 
fault protection. They are a lso available to identify overload , 
short c ircuit and ground fault trips for breakers supplied with 
integral ground fau lt protection . 

E ac h  target pops o ut w h e n  its a ss o c i ated trip e l e m e nt 
operates to trip the  breaker .  After a trip ,  the  popped target 
m ust be  reset by h a n d .  However ,  n e g l e ctin g  to reset does 
not affect norma l  operat ion of a n y  tr ip e l e m e nt or prevent  
the  breaker from be ing  c losed .  

11.2-RMS-9 & Epic M icroVersaTrip 
Installation 

The programmer mounts to the lower left of the breaker 
as s hown in F ig .  101 . I t  mounts to the bracket assembly 
s hown in F ig .  82. Referr ing to F ig .  82, the gu ide pins m ate 
with the holes on e ither s ide of the programmer connector. 
They provide the necessary a l i gn ment for the connector 
engagement.  The locking lever engages with the p in  which 
i s  a ssembled to the programmer frame and secures the pro
grammer to the mount ing bracket 
I nstal l at ion us ing each design is as fol lows: 
a.  I nsert the guide p ins into the holes and push on the pro
gra mmer, engaging the connectors. 
b .  The locking lever is  released , securing the programmer. 
c .  Verify that the locking lever did engage the programmer p in .  
To remove the programmer: 
a. Pul l  out locking lever, which wi l l  release the programmer 
pin .  Remove the programmer. 

FI G. 99 
RMS-9 & Epic MicroVersaTrip 

Programmer 

Note Location 
of Pin #1 

FIG. 100 
Programmer Secondary 

Connector Epic MicroVersaTrip 
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SECTION 1 1 - RMS-9 and Epic M icroVersaTrip TM Tri p Device 

1 1 .3-Current Sensors 

The current sensors supply the power and signal input nec
essary to operate the trip system. The RMS-9 and Epic 
MicroVersaTrip '"' use a phase and neutral sensor. F ig .  1 02 
shows the phase sensors. See Section 1 1 .5 for cabl ing d ia
grams. 

( 

Fig. 101 

The fixed phase sensors have a polarity associated with their 
windings. Their COMMON terminal is the right hand terminal  
as shown in  Fig. 102. A white wire with a push on terminal 
wi l l  be connected to th is COMMON terminal . All phase sen
sors must be correctly wired for the programmer summing 
circuit to function properly. 

The phase sensors are available with an additional winding.  
This winding is brought out to separate f lag terminals. These 
phase sensors are used when the h i-level instantaneous 
RMS-9 option ( 'H ' -option) is required . Fig. 1 02 shows an 
'H ' -option phase sensor. When the 'H ' -option phase sensor 
is instal led, there are four  leads connected to it. There is no 
polarity associated with the special winding connection. Fig. 
1 03 shows the connections for the additional 'H ' -option 
windings. 
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TABLE 17. TRIP FUNCTIONS AVAILABLE 

• Adjustab le  Current Setting 
• Adj Long-Time Pickup 

LONG • Adj Long-Time Delay 
TI ME • Long-Time Timing L ight 

• Remote Long-Time Timing Light 
• Adj Short-Time Pickup 

SHORT • Adj Short-Time Delay 
TI ME • Short-Time l2t Switch(J) 
I NSTANT A- • Adj Instantaneous Pickup 
NEOUS • Adj High Range Instantaneous 

• Adj Ground Fau lt Pickup 
GROUND -1 PH, 2·W-3PH, 3/4-W 
FAULT -Ground Return 

• Adj Ground Fault Delay 
• Trip I ndication Targets 

-Overload & Short Circuit 
OTHER -local only 
FUNCTIONS -local and remote 

-0/L, SIC and Ground Fault 
-local only� 
-local and remote 

• Zone Selective Interlock 
-Ground Fault� 
-Short Time(J) 

1 Short-Time Delay is required 
2 Standard when Ground Fault specified 
3 Ground Fault required 

Optional Features 

BASIC FUNCTIONS ADD TO BASIC FUNCTIONS 

STD.-or-5-or-H-or-M L T G-or-GR A 1 -or-A2-or-A3-or-A Z1 -or-Z2-or-Z 

X X X X 
X X X X 
X X X X 
X X X X 

X 
X X X 
X X X 

X 
X X 

X 

X 
X 

X X 

X 
X 

X 
X 

X X 
X X 

TABLE 18. M ICROVERSATRI P '" TRIP CHARACTERISTICS 
Long-Time Short-Time 

Adjustable Adjustable 
Ground Fault 

Current lnstantan- lnstantan- High Range 
Setting eo us eo us lnstantan- Triple Pickup 

(Mult. Pick up Pick up Pick Up Pick Up eo us Selective (Mult. 

of (Mult. (Mult. w/o ST with ST (Mult. of Trip of 

Sensor Rating of of (Mult. of (Mult. of Frame Fixed High Sensor 

Max. Rating Plug Current Current Rating Rating Short-time Range Amp Delay Delay '6  

Frame Amp (Amps) Amps) Setting) Delay I Setting) Delay Plug Amps) Plug Amps) Rating) Instantaneous Rating) w/ I ' T  w/o F T  

Size Rating (S) (X) (C) (Sec.) (C) (Sec.) (X) (X) (H) 5• (S) (Sec.) (Sec.) 

.2 ,  .22, 

.5,  .6. Fixed at .24, 
.44 at 

AKR-75 3200 3200 
.7, 8. 1 .0 of 2.4,  4.9. I2T �n: 1 1 .5, 2,  3, 5, 1 .5, 2, 3,  5, 

.4, .6, .8, 1 .0 NA 
.26, 

200% 
. 1 0, .21 ' 

.9, .95, Current 9.8, 20 .40 7, 9, 1 0  7 .  9 ,  1 0, 1 3  .28, .35 

1 .0, 1 . 1  Sett1ng 
1 .5, 2.0,  .30, 

of pick 
2.5, 3.0, 1 2 T  .34, .37 

up at 

4.0, 5.0, 
out: ,2: lower 

.5, .6, Fixed at 
7 0, 9.0 

. 1 0, .2, .22, 
l imit 

. 7 ,  .8, 1 .0 of 2.4,  4.9,  .21 , 35 1 .5, 2,  3, 5, 1 .5, 2,  3,  5, .24, 
of 

. 1 0, .21 , 
AKR-100 4000 4000 .4, .6, .8, 1 .0 NA band 

.9, .95, Current 9.8, 20 7, 9 7, 9 .26, .35 

1 .0, 1 . 1 Setting .28, .3 

m Time delay shown at 600% e�f 
current setting at lower l i mit 
of band . 

aJ Time delay shown at lower 
limit of each band . Al l  pick 
up tolerances are ± 1 0%.  

X = Rating plug amps 
S = Sensor amp rating 
C = Current setting 

�J Triple selective trip is 
standard when long
time/short-time only 
is required. 

® Time delay shown at lower 
l i mit of each band. 
Ground fault pick up not 
to exceed 1 200 amps. 
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SECTION 1 1 - RMS-9 and Epic M icroVersaTrip 
TM 

Tri p  Device 

Fig. 102. RMS-9 Phase Sensors 

Fig. 103. 'H '  Option Phase Sensor 

74 

Fig. 104. Typical Neutral Sensor 

Fig. 1 04 shows the neutral sensor. The neutral sensor is  re
quired when integral ground fault protection is used on 
single phase-three wire or three phase-four wire systems. It 
is inserted i nto the neutral conductor and therefore is sepa
rately mounted in the cable or bus compartment. 
The outputs of the phase sensors and neutral sensors are 
connected to a programmer circuit which sums these values. 
The total value wil l  remain zero as long as there is no ground 
current flowing.  See cable d iagram in  Fig . 1 08 .  

The neutral sensor is an electrical dupl icate of  the phase 
sensor. Therefore, when phase sensors are changed, the 
neutral sensor m ust be correspondingly changed .  
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S i n ce the neutral  sensor i s  m o u n ted separate ly  
f rom the breaker, a d i scon nect means i s  req u i red to 
con nect i ts output  to t h e  breaker. F ig .  88 shows the 
breaker and eq u i pment mou nted 4th w i re secondary 
d i scon nect used w i t h  the R MS-9 system.  

1 1 .3.1 -Replacement of Current 
Sensors 

Referring to Fig. 88, replacement of RMS-9 & Epic 
MicroVersaTrip ®  current sensors is accomplished by the 
same procedure as the MicroVersaTrip '") current sensors. 

1 1 .4-Fiux Shifter Trip Device 
The only d ifference between the RMS-9/Epic 
MicroVersaTrip® and the SST flux shifter tr ip devices is the 
solenoid winding. Refer to Section 8.3 for detai ls .  

When replacing a RMS-9/Epic MicroVersaTrip ®  flux sh ifter, 
AMP extraction tool Cat. No. 455822-2 is required to remove 
the socket leads from the AMP connector. 

1 1 .5-Troubleshooting 

When malfunctionion is suspected, the fi rst step in  
troubleshooting is to  examine the circuit breaker and its 
power system for abnormal conditions such as: 

a) Breaker tr ipping in proper response to overcurrents or 
i ncip ient ground faults. 

b) Breaker remaining in  a trip-free state due to 
mechanical maintenance along its trip shaft. 

c) Inadvertent shunt trip activations. 

WARNING: 00 NOT ADJUST THE PROGRAMMER UNIT 
(KNOBS) WHILE THE BREAKER IS CARRYING CUR-

Once it has been establ ished that the circuit breaker 
can be opened and closed normal ly from the test position, 
attention can be d i rected to the trip device proper. Testing 
is  performed by either of two methods: 

1.  Conduct high-current, sing le-phase tests on the 
breaker using a high current-low voltage test set. 

NOTE: For these single-phase tests, special connections 
must be employed for RMS-9 breakers equipped with 
Ground Fault. Any single-phase input to the programmer cir
cuit will generate an unwanted "ground fault" output signal 
which will trip the breaker. This can be nullified either by 

a) Using the Ground Fault Defeat Cable as shown in 
Fig. 94 This special test cable energizes the pro
grammer circuit in a self-cancelling, series-parallel 
connection so that its output is always zero. 

2 .  Test the components of the RMS-9 system using portable 
Test Set Type. The appl icable test procedures are detailed 
in  instruction Book 97367. 

The t ime-current characteristics for the RMS-9 & Epic 
MicroVersaTrip Trip Device are given in  curves GES-6227 
and GES-6228. 

Fig. 105. Test Set, Cat. No. TVRMS 

1 1 .5.1 -Resistance Values 
For use in troubleshooting the RMS-9 current sensors, the 
resistance of the fixed windings is given in Table 1 9 . 

TABLE 19. 

Ampere Resistance in Ohms 
Rating Between Terminals 

1 50 1 0-1 2 
400 27-32 
800 58-68 
1 600 1 29- 1 51 
2000 207-243 

The coil resistance of the RMS-9 & Epic MicroVersaTrip "' f lux 
shifter device is approximately 7 ohms. 
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SECTION 1 1 - RMS-9 and Epic M icroVersaTripTM Tri p  Device 

1 1 .5.2- False Tripping-Breakers 
Equipped With Ground Fault 

When nuisance tripping occurs on breakers equipped with 
the Ground Fault trip element, a probable cause is the exist
ence of a false "ground" signal. As indicated by the cabl ing 
d iag ram of Fig. 1 06,  each phase sensor is connected to 
summing circu itry in the programmer. Under no-fault condi
tions on 3-wire load c i rcu its, the currents in this c i rcuitry add 
to zero and no ground signal is developed. This current sum 
wil l  be zero only if a l l  three sensors have the same electrical 
characterist ics.  If one sensor d iffers from the others (i.e. dif
ferent rating), the c i rcu itry can produce output sufficient to 
trip the breaker. Simi larly, d iscontinuity between any sensor 
and the programmer unit can cause a false trip signal . 

If nuisance tripping is encountered on any breaker whose 
RMS-9 or Epic MicroVersaTrip components h ave previously 
demonstrated satisfactory performance via the TVRMS Test 
Set, the sensors and their connections should be closely 
scrut in ized . After d isconnecting the breaker from all power 
sources. 

a) Check that all phase sensors are the same type (am
pere range) . 

b) Verify that the harness con nections to the sensors 
meet the polari ty constrai nts i n d icated by the cabl i n g  
diagra m .  

c) On G rou nd Fau lt breakers serv i ng 4-wi re load s ,  
check that t h e  neutral sensor is properly connected (see 
cabl ing diagram Fig . 1 08 ) .  I n  parti cular,  

( 1 )  Verify that th e neutral sensor h as th e same rati ng 
as the phase sensors. 

(2) Ch eck conti nu ity between the n eu tral sensor and its 
equ ipment-mounted s econdary  d isconnect b l o c k .  A l s o  
check for conti nu i ty from t h e  breaker-mou nted neutral 
secondary di sconnect block throu gh to th e female harness 
connector. 

(3) If The breaker lower studs con nect to the su p p ly 
sou rce, then the neutral sensor m u st have its LOAD end 
con nected to the sou rce. See Fig. 1 09 . 

(4) Ensure that the n eutral conductor is carrying only 
that neutral cu rrent associated with the breaker load cur
rent (neu tral not shared with other l oads) . 

e) If the precedi ng steps fai l  to identify the problem , then 
the sensor resistances should be measu red . Si nce the 
ph ase and n eu tral sensors are electrical ly identical , th ei r 
tap-to-tap resistances should closely agree. See Tabl e  1 9 . 
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1 1 .6-Cabling Diagrams 

�A � s  • c  

BREAKER A A A 
��;�E If -1-t- � � )===)= ==)= 

LEFT I 
POLE 

FLUX SHIFT 
TRIP DEVICE 

CURRENT 1 '..f-+--+--+----il----------i-<>-11-< 
SENSOR 

I 
� 

I I \.J....o-+--+--+---
1 A 

: t '+---+---+------+-0-t-< 
I 
I 
I 

I 

'-

r r r 
LOAD 

HARNESS 
CONNECTOR 

(AMP 1 -350356-9) 

PROGRAMMER 
UNIT 

,- - - -- , 

\ I _ _ _ _ _ _. 
PROGRAMMER 
CONNECTOR 

Fig. 106. Cabling diagram-RMS-9 & Epic 
MicroVersaTrip without ground fault 

�A • s  • c  ����KER � A � 
FRAMEr -�

, 
-1;- �-: I 

""� )= = =)= ==)= 
LEFT I I POLE 

FLUX SHIFT 
TRIP DEVICE 

CURRENT! �1-+----1----1-T-------t-<>-+-< 
SENSOR 

I 
� 

I I �--+--+--+-----H>+-< 
I A 

: t '+---+---+-----+-0-t-< I 
I 
I 

I 

I_ J 

r r r 
LOAD 

PROGRAMMER 
UNIT 

,--- ---

, ,  _ _ _ _ _ __. 

PROGRAMMER 
CONNECTOR 

Fig. 107. Cabling diagram-RMS-9 & Epic 

MicroVersaTrip with ground fault on 3-wire load 
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. A  . B  • c  PROGRAMMER 
UNIT A A A 

BREAKER � � � 
FLUX SHIFT 
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NEUTRAL SENSOR '-------.. �----...J 
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CONNECTOR PROGRAMMER 
AMP 1 -350356-9 CONNECTOR 

4-WIRE LOAD 

Fig. 108. Cabling diagram-RMS-9 & Epic MicroVersaTrip ·· with ground fault on 4-wire load 

EQUIPMENT- MOUNTED I 
NEUTRAL SENSOR I 

4-WIRE LOAD 

1 1 1 
BREAKER � � � 

BACK FRAME � -� ,
- b - �� I � )= ==)= ==)-

1 

FLUX SHIFT 
TRIP DEVICE 

PROGRAMMER 
UNIT 

, - - -- -

� ( .,.--+..::..::� \ ��-+--�--+-�--------�� I l N 
L 

HARNESS 
CONNECTOR PROGRAMMER 

AMP 1 -350356-9 CONNECTOR 
LOAD 

Fig. 109. Cabling diagram-RMS-9 & Epic MicroVersaTrip with ground fault on 4-wire 
load-breaker reverse feed 
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SECTION 1 1 - RM S-9 and Epic M icroVersaTrip™ Tri p  Device 

Zone 

Selective 

Interlock 

Epic 

MVT 

78 

Socket 

Class 
No. 

5 + 

6 -

7 + 

8 -

1 1  -

1 2  + 

9 

1 0  

1 

4 

2 

3 

Gnd .Fault 

Inputs 

Gnd. Fault 

Outputs 

Commnet 

Spare 

vc 

V3 

VA 

24 Ret 

+ 24 VDC 

Note Location 
of Pin #1 

Fig. 110. Programmer secondary connector pin locations for zone 
selective interlock and Epic M icroVersaTrip Trip Device 
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SECTION 1 2-MicroVersaTrip™ Plus and 

MicroVersaTri p™ PM Trip Units 

Power Requirements The MVT-Pius/MVT-P M  is a solid-state, d irect-acting, self
powered trip device system. The system consists of the 
MVT -Pius/MVT -PM programmer current sensors and a flux 
shifter trip device. Figure 1 1 1  shows location of features on 
programmer. See user manual GEH-5891 A. 

1 2. 1 -Trip Unit 

A smal l  amount of power is necessary to energize the l iquid 
crystal display (LCD) during setup, for v iewing breaker status, 
and for metering d isplays. MicroVersaTrip PM trip units re
quire external 24 Vdc control power for operation . The four 
sources of such power are the fol lowing. 

MicroVersaTrip Plus Trip Unit 
MicroVersaTrip Plus trip units uti l ize a dig ital, LCD d isplay 
with a four-button keypad to provide local set-up and read
out of trip settings. A 3-phase ammeter and trip indicators 
are standard, as is a clear plastic cover with provisions for 
seal ing to al low tamper resistant instal lation. The trip unit 
d igitally measures the current waveform in each phase to de
termine the true RMS value of the current, regardless of the 
waveshape. M icroVersaTrip® Plus trip units provide accu
rate, predictable overload and short circuit protection for d is
tribution systems that include ac and de variable speed 
drives, rectifiers, induction heat ing,  and other loads that 
cause high harmonic d istortion as well as standard c i rcuit .  
They provide m ax imum breaker-to-breaker selectivity and 
custom load protection. Short t ime and ground fault func
tions include the flexib i l ity of coordination with or without an 
l 2t ram p  and are also available with high range instanta
neous. 

MicroVersaTrip PM Trip Unit 
M icroVersaTrip P M  trip unit adds power m anagement sys
tem capabil ity, advanced metering ,  and protective relays to 
the basic functions of the MicroVersaTrip Plus. 
MicroVersaTrip P M  trip units communicate d irectly on the 
GE POWER LEADER'" comm unications bus. 

• Flow of current - Breaker current sensors provide 
sufficient power to energize the LCD when at least 
20% of the sensor's ampere rating is flowing.  

• 24 Vdc control power - Breakers with MicroVersaTrip 
P M  trip units are supplied with external 24 Vdc power 
that, whenever present, energizes the LCD.  Some 
breaker models that are configured for 
M icroVersaTrip Plus trip units may be optionally 
equipped to accept an external 24 Vdc supply. 

• Micro Versa Trip Test Kit - The MicroVersaTrip Test 
Kit, Cat. No.  TVRMS, contains a 24 Vdc power sup 
ply. The LCD is energized whenever the test kit jack 
is plugged into the test receptacle on the rating plug. 

• Micro Versa Trip battery pack - The portable 
MicroVersaTrip battery pack contains a 24 Vdc 
power source and a jac k. The LCD is energized when 
the jack is plugged into the rating plug test receptacle. 

MicroVersaTrip PM Trip Unit 
for Metering, Relaying, and Communication on 

AKR Power Circuit Breakers 

Fig. 111 

SELECT Key 
chooses next item 
for d isplay 

ENTER Key 
stores options 

VALUE Key 
selects phase to 
d isplay or alter 
setpoint values 

Interchangeable 
rat ing plug for 
flexibi lity in matching 
load requirements 

LCD readout for 
metered values, trip 
settings, and fault trip 
ind ication 

FUNCTION Key 
selects the mode 
of d isplay 
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SECTION 1 2- M icroVersaTri p 
TM 

Plus and 
M icroVersaTrip PM Tri p U n its 

1 2.2-Testing 
Testing of MicroVersaTrip Plus and MicroVersaTrip PM trip 
units m ay be performed with the trip unit installed in the cir
cuit breaker, the rating plug installed in he trip un it, and the 
breaker carrying current. The test set catalog number is 
TVRMS.  The test set plugs into the test socket of the rating 
plug. 

Test set TVRMS may also be used for MicroVersaTrip RMS-
9 and Epic MicroVersaTrip trip un its. Refer to the Mainte
nance and Troubleshooting section for add itional detai ls .  

1 2.3-Product Structure 
MicroVersaTrip Plus and MicroVersaTrip PM trip un its are 
removable. Figures 1 1 2 and 1 1 3 contain front and rear 
v iews of a MicroVersaTrip PM trip unit. 

F igure 1 1 3 shows the 36-pin plug that connects either trip 
unit to the circuit breaker and equipment circuitry. This plug 
is cal led the tr ip un it d isconnect. 

Fig. 112. Front view of MicroVersaTrip P M  
Trip Unit. 

8 0  

CAUTION: Removal o f  a trip un it from its breaker m ust be 
performed with the breaker i n  the OPEN or TRIPPED posi
tion. Draw-out breakers should be racked out first. 

CAUTION: Do not attem pt to operate the breaker without its 
assigned trip unit. I nstallation of an incorrect trip unit m ay 
result in unsafe operation of the breaker. 

CAUTION: Removal of the rating plug wh i le  the breaker is 
carrying current reduces the breaker's current-carrying ca
pacity to approximately 25% of the current sensor rating. 
Thi s  may result in undesired tripping . 

NOTE: Trip un its as received m ay have settings that are un
d esirable for the specific appl ication. Ensure that settings are 
appropriately adjusted before energizing. 

� 
CAUTION 

!MP(JIIJANT iiNSTRIJCT!ONSTO EN$U�� 
I'ROI'£!1!"ROOI'IAMMUIA.INC1'10N 
""'''"""'""'-.u•"'-'""' "_..""_, 

-

Fig. 113. Rear view of MicroVersaTrip PM 
Trip Unit. 
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1 2.4-Trip Unit Removal and 
Replacement 

The programmer mounts to the lower left of the breaker as 
shown in Fig. 1 01 .  It mounts to the bracket assembly shown 
in  Figs. 83 and 84. Referring to Fig. 83,  the guide pins m ate 
with the holes on either s ide of the programmer connector. 
They provide the necessary al ignment for the connector en
gagement. The locking lever engages with the pin which is 
assembled to the program m er frame and secure the pro
grammer tot the mounting bracket. When a trip un it is re
placed, the locking arm snaps back into place to ind icate 
proper engagement. 

WARNING: Always de-energ ize Type AKR circuit breakers 
before attempting to remove or replace the trip unit. Be
cause of the exposed location of the trip unit, fai lure to ob
serve this warning m ay result i n  equipment damage or per
sonal i njury, including d eath .  

Socket 

Class Fig. 114. Programmer secondary connector 

Zone 
Selective 
Interlock 

MVT-PM 

No. 

5 + 

6 -

7 + 

8 -

1 1  -

1 2  + 

9 

1 0  

1 

4 

2 

3 

Zone 
Inputs 

Zone 
Outputs 

Commnet 

Spare 

vc 

VB 

VA 

24 Ret 

+ 24 VDC 

Note Location 
of Pin #1 

Fig. 115. Programmer secondary connector pin locations for 
zone selective interlock and MVT -PM 
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SECTION 1 2- M icroversatri p TM Plus and 
Microversatrip PM Tri p U n its 

1 2.5-Phase Current Sensors 
The current sensors supply the power and signal i nput nec
essary to operate the trip system.  Fig. 1 1 7  shows the fixed 
phase sensors available. The sensors have a polarity associ
ated with their windings. The comm on terminal  of the sensor 
is the right hand term i na l .  A white wire with a push-on termi
nal wil l  be connected to this comm on terminal .  All phase 
sensors must be correctly wired for the programmer sum
ming circu itry to function properly. 

. ... . .. .... ... ........ .. 
""' � :;;;; �--

The fixed phase sensors are avai lable with an add itional 
winding.  This winding is  brought out to separate flag term i 
nals.  These phase sensors are used when the  h i - leve l  i n 
stantaneous ( 'H' -option) is required . Fig. 1 1 8  shows an 'H ' 
option phase sensor. When the  'H '-option phase sensor is  
i nsta l led,  there are four leads connected to i t .  There is no 
polarity associated with the 'H ' -option windings. 

AKR-90-1 00 

Fig. 116 

Fig. 1 1 7. Phase Sensors Fig. 118. H-option phase sensor 
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1 2.6-Neutral Current Sensors 
CAUTION: Neutral current sensors are required for three
phase, four-wire systems. When the trip un it is connected to 
a three-phase, three-wire system,  the neutral sensor termi
nals are left open. Do not short any neutral current sensor 
terminals in a three-phase, three-wire system ,  as this could 
result i n  d am age to or m alfunction of the electrical system. 

Fig.  1 1 9 shows the neutral sensor. The neutral sensor is re
quired when integral ground fault protection is used on 
single phase-three wire or three phase-four wire systems. It 
is inserted into the neutral conductor and therefore is  sepa
rately mounted in the cable or bus compartment. 

The outputs of the phase sensors and neutral sensor are 
connected to a program mer c ircu it which sums these values. 
The total value wi l l  rem ain zero as long as there is  no ground 
current flowing.  

The neutral sensor is an electrical dupl icate of the phase 
sensor. Therefore, when phase sensors are changed, the 
neutral sensor must be correspondingly changed . 

Fig. 1 1 9. Typical neutral sensor 
1 2.7-Rating Plug Removal and 

Replacement 
CAUTION: Removal of the rating plug whi le the breaker is 
carrying current reduces the breaker's current-carrrying ca
pacity to approximately 25% of the current sensor rat ing.  

Interchangeable rating plugs are removed with a Rating Plug 
Extractor, Cat.  No. TRTOOL. (Suitable equ ivalents are com
mercial ly available as " integrated c ircuit (DIP) extractors. ") 
Grasp the rating plug tabs with the extractor and pu l l  the 
plug out. Be sure to grab the tabs and not the front cover of 
the rating plug,  or the plug may be d am aged . 

Rejection features are provided on a l l  rating plugs to prevent 
application mism atches. Never force a rating plug into 
place. Refer to Table 20 to find the appropriate rating plugs 
for each sensor rating and breaker frame. 

If a replacement rating plug has a different rating than the 
plug that was removed , fol low the appropriate setup proce
dure in GEH-5891 A to enter the new rat ing.  

Do not attempt to use a rating plug from a Spectra RMS 
breaker or a M icroVersaTrip ·· RMS-9/MVT-4 function trip in a 
MicroVersaTrip Plus or MicroVersaTrip PM trip un it. 

TABLE 20. Rating plug catalog numbers 

Sensor Plug Breaker 

Cat No. Rating, Amps Rating Frames 

TR32B1200 1 200 
TR32B1600 3200 

1 600 AKR75 
TR32B2400 2400 
TR32B3200 3200 

TR4081 600 1 600 
TR4082000 2000 
TR4082500 4000 

2500 
AKR1 00 

TR4083000 3000 
TR4083600 3600 
TR4084000 4000 

1 2.8-Trip Unit Functions 
MicroVersaTrip Plus and MicroVersaTrip PM trip un its 
have specific standard and optional functions. Al l  trip un its 
share a series of i nterchangeable rating plugs. The standard 
functions for both types of trip unit are as follows: 

• Protection 
- Long-time protection 
- Instantaneous protection 

• Status 
- Trip target 

• Metering d isplay 
- Phase current (selectable among phases) 

The optional functions available on both types of trip unit are 
as follows: 

• Adjustable protection 
- Switchable instantaneous and ground-fault protection 
- High-range (fixed) i nstantaneous overcurrent 

protection 
- Short-t ime protection, with or without I 2T 
- Ground-fault protection, with or without I 2T 
- Zone-selective interlock, with ground fault only or 

with both g round fault and short t ime 

Additional optional functions avai lable only with PM style trip 
un its are as follows. PM style trip units require the presence 
of external control power. 

• Configurations 
- Communication and metering 
- Com m unication and protective relaying 
- Commun icaiton,  metering, and protective relaying 

• Metering and protective-relaying functions 
- Voltage 
- Energy (kWh/MWh) 
- Real power (kW/MW) 
- Total power (kVNMVA) 
- Frequency (Hz) 
- Protective relays (undervoltage, overvoltage, voltage 

unbalance, current unbalance, and power reversal) 
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SECTION 1 2- Microversatri p TM Plus and 
Microversatri p PM Tri p U n its 

1 2.9-Trouble-Shooting Guide 
The fol lowing gu ide is  provided for trouble-shooting and iso
lating common problems. It does not cover every possible 
cond ition . Contact the Customer Support at 800-843-3742 if 
the problem is not resolved by these procedures. 

Symptom 

1 .  The trip unit d isplay 
is blank .  

2 .  The trip un it d isplay 
flashes. 

3. The trip unit d isplay 
flashes ERR. 

4 .  The trip indication 
target wi l l  not c lear. 

5 .  Un it does not comm 
mun icate with the 
Monitor, POWER 
LEADER Distribution 
Software, or FPU. 

6.  Current read ings are 
incorrect. 

7. Voltage read ings are 
incorrect. 

8 .  kW legend is  flashing.  

9 .  Overload target is  
flashing by itself. 

84 

Possible Cause 

Line current is  below 20% 
of S (M icroVersaTrip Plus). 

External 24 Vdc is absent 
(M icroVersTrip "  PM) .  

Can occur on P lus  style trip 
un its when load current 
fluctuates near 20% of S .  

The bui lt-in se l f  test has 
d etected an error. 

Trip unit is not in status 
mode. 

Commnet wires are shorted 
or i mproperly connected .  

FPU version is  lower than 2 .0 

Trip unit address incorrect. 

Rating plug value was 
defined incorrectly. 

Potential transformer (PT) 
primary voltage was defined 
incorrectly. 

PT connection was d efined 
i ncorrectly. 

Total power metering .  

Test Kit-in it iated tr ip  ind ication .  

Corrective Action 

At least 20% of the current sensor rat ing,  S, m ust 
be flowing through the breaker to activate the 
d isplay. If not, power the trip un it with the Test 
Kit or external battery pack .  

Check that the control power supply is  present 
and operational . 

Power the trip un it with the Test Kit or external 
battery pack .  

Replace the trip unit .  

Press FUNCTION unti l  STATUS is displayed. Press 
SELECT and VALUE together to clear the target. 

Locate and repair the short or the incorrect con
nection . 

Update FPU to version 2 . 0  or h igher. 

Check that address assigned to trip unit ,  as in 
Chapter 2 ,  agrees with address at host. 

Read the X value from the rating plug nameplate 
and enter this with the rat ing plug current 
set point procedure in Chapter 2. Do not enter 
the sensor rating, S. 

Read the PT ord inary rating from the PT name 
plate and enter th is va lue with the PT primary 
voltage procedure in Chapter 2 .  

With the PT connection procedure in  Chapter 2 ,  
enter VL -N for a wye-connected PT primary or  
VL-L for a d elta-connected PT. 

Ind icates that the total power is m etered in kVA. 

Clear target as indicated above (Symptom 4). 
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SECTION 1 3-Type EC Overcurrent Trip Device 

Type EC overcurrent tr ip devices are mag netical ly 
operated, using a series coi l or s ing le  conductor, and an 
associated mag netic structu re to provide t r ipp ing force. 

There are th ree basic characteristics: long t i me delay, 
short t ime delay and instantaneous, which can be used in 
various combinat ions to su it the appl icat ion .  

AKR breakers with EC tr ips are for  use on DC system 
voltages. One EC trip device is mou nted per breaker pole. 
This device conta ins its funct iona l  adj ustments. 

Fig. 1 20. EC-2A trip device 

The standard EC tr i p device for the AKS breaker frames is 
the type EC-2A, see Fig.  1 20 .  An opt ional tr ip device for 
these frames i s  the type EC-1 , see Fig. 1 2 1 .  

The EC tr ip device for the 4000 and 6000 amp AKR 75/1 00 
frames is the EC-1 8 shown i n  F ig .  1 22 .  

The tr ip characteristics for the EC tr ip devices are l isted in  
Table 2 1 . 

Fig. 1 21 .  EC-1 trip device 
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SECTION 1 3-Type EC Overcurrent Trip Device 

86 

1 .  Magnet 4. Short t ime  adjustment 
2.  Connecting rod 5. Long t i me adJ ust ment 
3. Vibrat ion damper 6.  Adj ustment fo r i nstantaneous p ick u p  

Fig. 1 22. EC-1 8 trip device 

TABLE 21 -EC Device Trip Characteristics 

Trip Long Time Short Time 
Instantaneous 

Device Pickup G) Delay 0 Pickup Delay ® Pickup 

( 1 A) MAX. - adj . 1 5- 3 8  sec 
or 4-9X,  

80- 1 60% X ( 1 8) INTER. - adj . 7 . 5- 1 8  sec. 6- 1 2 X,  
E C-2A (:t: 1 0% )  o r  9- 1 5X or 

( 1 C) M I N .  - adj. 3 . 3 - 8 . 2  sec. 80- 2 5 0 % X  0 
( 1 A) MAX. - 30 sec (2A) MAX - 23 sec 

or 2 - 5 X ,  o r  H 1 g h  Set 
80- 1 60% X ( 1 B) INTER.  - 1 5  sec. 3 - 7 X  or ( 2 B )  INTER.  - 1 5  sec up to 1 5X,  

EC- 1 ( :t:  1 0% )  o r  4- 1 0X or Non-Adjusta ble 
( 1 C) M I N . - 5 sec. (2C) M I N . - 07 sec. 

(2AA) MAX 20 sec 
80- 1 60% X ( 1 BB) MAX. -- 4.  5 sec. 2 5X, or 4-9X, 

E C- 1 B  ( :t:  1 5 % )  or 3 - 7 X  or (2BB)  I NT E R  - 1 3  sec 6- 1 2 X,  
( l CC) MIN -- 2 sec. 4- l OX or 9- 1 5X or 

(2 CC) MIN - - 0 7  sec 80 2 50% X 0 

X =  Trip dev1ce ampere rat ing If tnp devrces are set above 1 00 %  3 A t  lower l i m r t  of b a n d  at 2 1h t rmes prckup settrng 

for coordrnation p u rposes, such settings do not increase the breaker's 
continuous cu rrent rat i n g .  

2 At lower l i m i t  of band at 6 t i mes pickup settrn g .  

4 Low set Instanta neous N o t  avai la ble r n  combrnat1on w 1 t h  long 
t 1me delay.  
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1 3. 1 -Direct Acting Tripping Device EC-1 B 

The type EC-1 B overcurrent t r ipp ing device is a d i rect
act ing dev ice that causes the power c i rcu i t  breaker with 
which it is associated to open with in  a predeterm ined t ime 
range which depends upon the magn itude of  the cu rrent 
overload. The EC-1 B tr ipp ing device can be constructed to 
supply a variety of d i fferent types of t i me-current charac
teristics, either alone or  in  combi nat ion .  These are long 
t ime delay, short t ime delay,  and i nstantaneous,  and they 
are identified respect ively by n u m bers 1 ,  2 and 3. Charac
teristics are further broken down with in  each of the fi rst 
two of these general c lassificat ions i nto max i m u m ,  
intermed iate a n d  m i n i m u m  values o f  the t i m e  delay period. 
These are coded respect ively as AA, BB and CC. Time and 
current relat ionships for the various device characteristics 
are g iven by the curves l isted i n  Table 1 8 . 

TABLE 22-Time-Current Curves 

Trip 
Trip Trip Characteristic 

Device Ele(D"ts (EC Devices Curve 
only) 

E C - 1  LSI (See C u rves) G ES-6000A 

Ll 1 BB-3 G E S-6003 

E C - 1 B Ll 1 CC-3 G ES-6004 

LSI (See Cu rves) G E S-6005 

L l  1 A-3 GES-60 1 0  

E C 2 / 2 A  L l  1 8 -3 G E S-60 1 1 

Ll 1 C- 3  �ES-60 1 2  

G) L � Long Time S � Short Time I = Instantaneous 

1 3. 1 .1 -Long Time Delay Tripping 

Referr ing to Fig. 1 23 ,  the long t ime delay is obtained 
as fol lows: 

The long time delay armature (22) is rest rained by the long 
t ime delay ca l i brat ion spr ing ( 1 5 ) .  After the mag netic force 
produced by the overcu rrent condit ion overcomes th is 
rest rai nt ,  the velocity of the armatu re movement is  
governed by the f low of o i l  through an or if ice i n  the p iston 
of the dashpot ( 1 7). The t ime req u i red to d isp lace the 
piston i·s inversely proport ional  to the force tend ing to 
close the magnetic c i rc u it . 

1 3. 1 .2- Short Time Delay Tripping 
Referri ng to Fig. 101 the short t ime delay is obta i ned 
dS fol lows: 

The short t ime delay armature ( 1 ) is rest rai ned by a 
cal ib rat ion spr ing (6) . If the force tend ing to close the 
armature agai nst the magnet ( 1 1 )  is  great enough to 
overcome the spr ing force, the speed of movement is 
governed by the mechanical escapement mechanism 
consist ing of  parts (2 ) ,  (3) ,  (4) and (5) .  

1 3.1 .3- lnstantaneous Tripping- High Set 

Referr ing to F ig .  1 23 adjustable i nstantaneous tr ipping is  
accom pl ished by vary ing the amount of  tensi le force on 
the h igh-set i nstantaneous spr ing (21 ) .  When a mag net ic  
force greater than  the  restra in ing  spr ing  force is produced 
by an over-cu rrent cond it ion,  the armature (22) is pu l led 
upward agai nst the magnet (24 ) ,  thus tr ipping the breaker 
by the movement of the connecti ng rod ( 1 3) agai nst the 
tr ip paddle ( 1 4 ) .  

The p ickup value o f  the device may have o n e  o f  the 
fo l lowing ranges: 4 to 9, 6 to 1 2 , or  9 to 1 5  t imes coi l  rat ing .  
Three cal i b ration marks wi l l  appear on the cal ib rat ion 
scale ( 1 8 ) and the value of these cal i brat ion marks wi l l  be 
ind icated by stamp ings on t he scale as fo l lows: (4X-6.5X-
9X) or  (6X-9X-1 2X)  or  (9X-1 2X-1 5X) ,  depend ing  on the 
desi red range. To set the device at a part icu lar  p ickup 
va lue ,  loosen the c lamping n ut (20)  and s l ide the i ndex 
poi nter on the cal i bration washer ( 1 9 ) to a posit ion wh ich  
l i nes up horizontal ly w i th  the desi red p ickup va lue  on the 
ca l i bration scale ( 1 8) .  

1 3. 1 .4-lnstantaneous Tripping - Low Set 

Low-set instantaneous tr ipping is adjustable from 80 
percent to 250 percent of the cont inuous  cu rrent rat ing  of 
the device. Whenever th is is used, it is the on ly  
characterist ic of  the device. I n stantaneous t r ipp ing used in  
conju nct ion wi th  any other characteristic is a lways 
h ig h-set. 

If the characteristic of the device is low-set, adj ustable 
instantaneous, a l i n k  is insta l led i n  p lace of spr ing (21 ) and 
the instantaneous cal i brat ion spring is located where 
spr ing ( 1 5 ) is shown in F ig .  26. Dash pot ( 1 7 ) is om itted 
from assembly.  See F ig .  1 0 1 . 

1 3.2-Replacement 
The EC-1 B device is replaced as fol lows, referr ing to 
F ig .  1 23 :  

1 .  R emove stu d  (23 ) .  

2 .  Remove mount ing c lamp.  

3 .  Remove two screws fasten ing magnet ( 1 1 )  to lower 
stud .  

4 .  Device is now free of  breaker. Reassem bly is  
accompl ished by revers ing the procedu re. 

When reassembl ing  the mag net to the lower stud, be sure 
to rep lace any spac ing washers in the same location i n  
which they were fou nd dur ing d isassem bly. I f  t h i s  is not 
done, m isal ign ment and consequent malfunction may resu lt. 
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SECTION 1 3-Type EC Overcurrent Trip Device 

1 3.3-Adjustments 

Before the EC-1 B overcu rrent device is cal ibrated at the 
factory, the air  gaps between magnet ( 1 1 )  and armatu res 
(1 and 22)  are set. T hese gaps are m easured at their  widest 
point, between the front edge of the armature and magnet. 
The gap for the short time delay armature is 1 7/64 in . ,  and 
for the long t ime delay armature is 1 7/64 i n .  Both have a 
p lus and m i n u s  tolerance of 1 /64 i n .  

The a i r  g a p  sett ing  i s  a factory adjustment and is  not t o  be 
attempted in the f ield.  I f  any change occurs, the cal i brat ion 
of the dev ice wi l l  not  be true. I f  any cal i brat ion d ifficult ies 
are experienced, they may be due to the fact that the a i r  
gap sett ing has been altered by rou g h  hand l ing  or 
sh i pment damage. I f  a c heck of the air  gap measurement 
reveals that the sett ing is beyond the tolerance, the device 
should be returned to the factory for recal ibrat ion .  

The adjustment screw (7)  is  provided so that the short-t ime 
mechanism wi l l  p ick up  the tr ip l ink  (8 )  at  the same point  at 
which it is p icked u p  by the long-t ime mechanism.  Th is  
may be c hecked before the device is  mou nted by pu l l i ng  
forward o n  the connecting l i nk  ( 1  0) and check ing visual ly 
to see that tr ip l ink (8)  contacts both the set p in  i n  the long 
t ime l i nkage and the end of adjustment screw (7) . 

After the device is mou nted on the breaker, a f ina l  
adj ustment that m ust be made i n  the length of the 

--Ill 

11 

S hort Time Mechanism 

connecting rod ( 1 0 ) .  Th is  is  made by vary ing  the amount  
of  thread engagement between the connecting  rod and the 
insu lated coup l ing  which t ies o nto the tr ip paddle ( 1 4 ) .  The 
approxi mate d istance between the pivot centers o n  the 
ends of the connect ing  rod assem bly is s ix i nch es. The 
correct exact d istance is that which w i l l  just cause tripp ing  
of  the breaker when the armature is c losed to a po int  1 /32 
i n .  short of contact with the magnet. A step-by-step 
procedure for mak ing th is  adj ustment fo l lows. 

1 .  Before mount ing the tr ip device, set the center 
d istance between the pivot centers of the connect ing rod 
at s ix i nches. 

2 .  C lose the breaker and i nsert a feeler gage 1 /32 i n .  
th ick between t h e  armature a n d  magnet.  Th is  s h o u l d  be 
done from the rear of the breaker. The feeler gage shou ld 
be no wider  than 1 /2 in .  and at  least 4 i n ches long .  

3 .  C l ose the armature agai nst the gage and magnet. 

4 .  If the breaker does not trip, form paddle 14 to obta in  
positive trip .  

5.  C heck v isual ly to make sure that the connecti ng rod 
does not restrict the engagement of the breaker tr ip latch 
when the breaker mechanism resets. I t  should always be 
possi ble to adj ust its length to a point where resett i ng  is  
not  i nterferred with and yet positive tripp ing  by the 
overcu rrent device is  ach ieved. 

i +  f 0_Il 
i___l_ I 

1 1 l l  all 
l rE 

r--z�--m 
��:=r1�--m 

----mJ 
IE - -___..... mJ 
m ------" ��r----IB 

Long Time & High Set 
l nst. Mechanism 

1 .  S .T. D .  armature 9. Air  gap adj. 1 7 . Dashpot 
2.  Pal let 1 0. Con nect ing  rod 1 8 . Ca l ibration scale 
3.  P in ion 1 1 .  Magnet 1 9 . Ca l ibration washer 
4 .  Escape wheel 1 2 . Lock nut 20. C lamping n ut 
5. Dr iv ing segment 1 3 .  Connect ing  rod 21 . l nst. cal i brat ion spri ng 
6 .  S .T .D .  cal i brat ion spr ing 14 .  Tr ip paddle 22 .  L .T .D .  armature 
7. S .T .D .  tr ip adj . 1 5 .  L .T .D .  cal ibrat ion spr ing 23. Stud 
8.  Tr ip  l i nk  16 .  Cal ibrat ion c lamp n ut 24 .  Magnet 

Fig. 1 23. Direct acting tripping device EC 1 B 
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1 3.4-Series Overcurrent Tripping 
Device EC-2A 

The Type EC-2A overcurrent tr ipp ing device is  avai lable i n  
three forms: 

1 .  Dual overcurrent tr ip ,  with long-t i me delay and h igh
set instantaneous t r ipp ing .  

2 .  Low-set i nstantaneous tri pp ing .  

3 .  H igh-set i nstantaneous tr ipp ing .  

The dual  tr ip has adjustable long-t ime and i nstantaneous 
pick-up sett i ngs and adjustable t ime sett ings.  Both forms 
of instantaneous tr ip have adjustable pick-up sett ings .  

Adjustment N ote 

Before attempting any checks or adjustments on breaker with 
EC trip devices, the breaker mechanism and trip latch should 
be checked to assure their proper functioning so that the 
breaker trip shaft is free of high friction loads. The trip latch of 
the breaker should also be checked for proper tri p latch 
engagement. See Section 6.3. 1 .  

Refer t o  F ig .  1 24 for the discussions g iven below. 

1 3.4. 1 - Long Time-Delay and High-Set 
Instantaneous Tripping 

By means of the adjustment knob (3), which can be 
manipulated by hand, the current pick-up point can be varied 
from 80 to 1 60 percent of the series coi l rat ing.  The indicator 
and a calibration plate (2) on the front of the case provide a 
means of i ndicat ing the pick-up point setting in terms of 
percentage of coil rat ing.  The cal ibration plate is i ndexed at 
percentage sett i ngs of 80, 100, 120, 140, 160. 

As i n  the case of the EC-1 over-current tr ip,  the long-t ime 
delay tr ippi ng feature can be suppl ied with any one of 
th ree t ime-current c haracteristics wh ich correspond to the 
N EMA standards max imum,  i ntermediate and m i n i m u m  
long-t ime delay o perat ing  bands. T hese are identif ied as 
1 A, 1 B and 1 C characterist ics, respectively. A pprox imate 
tr ipping t i me for each of these, in the same order are 30, 
1 5 ,  and 5 seconds at 600 percent of the pick-up value of 
cu rrent. (See t ime-cu rrent characteristic curves) .  

The tripping t ime may be varied within the l imits shown on the 
characteristic curves by turning the time adjustment screw (4). 
Turning  in a clockwise direction increases the tripping t ime; 
counterclockwise motion decreases it. The dashpot arm (8) is 
i ndexed at four points, M IN-1 /3-2/3-MAX, as i ndicated in Fig. 

1 24 .  When the index mark on the connecting l ink (9) l ines up 
with a mark on the dashpot arm, the approximate tripping time 
as shown by the characteristic curve is indicated. The 1A and 
1 B characteristic devices are shipped with th is setting at the 
2/3 mark and the 1 C  characteristic at the 1 /3 mark. Standard 
characterist ic curves are plotted at these settings. 

Time val ues are i nversely proport ional to the effective 
length of the dashpot arm. T herefore, the l i n kage sett i ng  
that gives the  shortest t i me value is the one  a t  which 
d imension "A" ,  F ig .  1 23 is g reatest. The t ime adjustment 
screw (4) may be tu rned by i nsert i ng  a Ph i l l i ps head 
screwdriver throug h  the hole in the front of the case. If i t  is 
des i red to relate the l i nkage sett ing to the i ndex marks on 
the l i n kage it  w i l l  be necessary to rem ove the case. Th is  
may be done by  removing the two mount ing  screws, one 
on each side of the case, wh ich  may be taken off  without 
disturbing the tr ip unit  itself. 

1 3.4.2-lnstantaneous Low-Set Tripping 

The low-set i nstantaneous pick-up point may be varied by 
the adj ustment knob (3). The cal ibrat ion in this case 
usual ly ranges from 80 percent ot 250 percent of the series 
coi l  rat ing ,  with the cal i brat ion plate i ndexed at values of 
80, 1 00, 1 50 ,  200, and 250 percent of the rat ing .  

1 3.4.3-lnstantaneous High-Set Tripping 

The high-set i nstantaneous pick-up value may have one of the 
following three ranges: (4 to 9), (6 to 1 2), (9 to 15) t imes coil 
rat ing.  The pick-up setting may be varied by turning the instan
taneous pick-up adjusting screw (12). 

Three cal i brat ion marks ( 1 5) w i l l  appear on the operatin g  
a r m  ( 1 4) a n d  t h e  value o f  these cal ibrat ion marks w i l l  be 
ind icated by stampings on the arm as fol l ows: (4X-6.5X-9X) 
or (6X-9X-1 2X) o r  (9X-1 2X- 1 5X ) .  

A t  t h e  factory, t h e  pick-up point has been set at the name
plate value of the i nstantaneous tr ip cu rrent. ( U sual ly 
expressed i n  t i mes the ampere rati n g  of the tr ip  coi l ) .  The 
variation i n  pick-up sett i ng  is accompl ished by vary ing  the 
tens i le  force o n  the i nstantan eous spr ing (5 ) .  Turn ing the 
adjustment screw c hanges the posit ion of the m ovable nut 
( 1 1 )  o n  the screw. The spr ing is anchored to t h is movable 
nut so that when the posit ion of the nut is changed, t here 
is a correspond ing change in the spr ing load. As the spr ing 
is t ightened, the pick-up point is  increased. 

The top edge of the movable nut  ( 1 1 )  serves as an index 
poi nter and should be l i ned up  with the center of the 
desi red cal ibrat ion  mark ( 1 5) to obtain the proper 
instantaneous tr ip sett ing .  

The t r ip  screw (6)  on the end of the armature (7)  shou ld  be 
set so that i t  does not contact the tr ip paddle on the tr ip 
shatt

'
u ntit the a ir  gap between armature and pole p iece is  

reduced to 3/32 i n .  or  less, measured at  the rivet i n  the 
po le  piece. A lso, the armature m ust have a m i n i m u m  of  
1 /32 in .  of t ravel beyond the po int  i n  i ts  mot ion at  wh ich 
the breaker i s  tr ipped. 
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SECTION 1 3-Type EC Overcurrent Trip Device 

Fig. 1 25. Time-adjustment indexing 

1 .  Low set i nstantaneous spr ing 9.  Con nect ing  l i n k  
2 .  Cal i b rat ion  p late 1 0. Series coi l  
3 .  Adj ustment k nob 1 1 .  Movab le n ut 
4. T ime adj ustment screw 1 2 . I nstantaneous p ickup  adj . 
5. I n stantaneo us spr ing 1 3 . Dashpot 
6. Trip screw 1 4. O perat ing arm 
7. Armature 1 5 . Ca l ibrat ion marks 
8.  Dash pot arm 

Fig. 1 24. Overcurrent tripping device- EC-2A 
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1 3.5 - Series Overcurrent Tripping 
Device EC-1 

movement is further retarded by an  escapement 
mechanism wh ich produces an inverse t ime delay 
characteristic. The mechanism is shown o n  Fig .  1 26 .  

1 3.5.2- Long Time-Delay Tripping 
Each series overcurrent tr ipp ing device is enclosed in  a 
molded case and mounted by screws and a bracket to the 
lower part of the pole un i t  base. 

Refer to F ig .  1 26 for the discussions below. 

1 3.5.1 -Short Time-Delay Tripping 

The armature (7)  is restrained by cal i brat ing  spr ing (8) .  
After the magnetic force produced by an overcurrent 
condition overcomes this restra in ing force, the armature 

The armature ( 1 0) is restrained by the cal ibrat ion spr ing 
( 1 1 ) .  After the mag netic force produced by an overcu rrent 
condit ion overcomes th is restra in ing  force, the armature 
movement is further retarded by the flow of s i l icone o i l  i n  a 
dash pot, which produces an i nverse t ime delay 
characterist ic .  The mechanism is shown on F ig . 1 26 .  

� 
m 
r. ii!J 

ill 
� IE 
m Ill 

m i6 Ill 

IE IE 

left Side View Showi ng 
Short Ti me Delay Mechanism 

Right Side View Showing 
long Ti me Delay Mechan ism 

1 .  Series coi l  
2 .  Mag net 
3. Pal let 
4.  P i n ion 
5 .  Escape wheel 
6. Driving seg ment 
7.  S .T .D .  armature 

Front View Showi ng 
Mou nti ng B racket 

8. S .T .D .  cal ibrat ion spr ing 
9 .  Tr ip paddle adjust ing screw 

1 0 . L .T .D .  armature 
1 1 .  L .T .D .  or low-set inst. cal i brat ion spr ing 
1 2 .  l nst. tr ip spr ing ( h igh  set) 
1 3 . Spring holder 
1 4 . Cal ibrat ion c lamp nut  

Fig. 1 26. Series overcurrent tripping device EC-1 

1 5 . P lunger 
1 6 .  Cyl inder 
1 7 . Cal i brat ion plate 
1 8 . Tr ip  paddle 
1 9 . Tr ip arm 
20. C lamping bracket 
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SECTION 1 3 -Type EC Overcurrent Trip Device 

1 3.5.3- lnstantaneous Tripping 
a. Adjustable i nstantaneous tr ipping takes place after 

the m agnet ic  force prod uced by an overcu rrent condit ion,  
overcomes the restra in ing  force of the cal i brat ion spr ing 
which can be adjusted by the cal i brat ion c lamp n ut ( 1 4) .  

b .  N on-adjustable i nstantaneous t r ipp ing takes p lace 
after the magnetic force produced by an overcu rrent 
condit ion overcomes the restrai n i n g  force of a non
adj ustable spr ing.  

1 3.5.4- EC-1 Adjustments 
Before attem pt ing any checks or adjustments on breaker 
with EC trip devices, the breaker mechan ism and tr ip  latch 
should be checked to assure their  p roper funct ion ing  so 
that the breaker tr ip shaft is free of h igh  fr ictio n  loads. 

EC-1 Devices may have their p ick-up sett i ngs varied by 
chang ing  the posit ions of the s l id ing  cal i b rat ion plates on 
the front of each device. The c lamping nJJt ho ld ing the 
plate must be loosened to make the change, and then 
ret ightened. 

If a new device is i nstal led, the adjust ing  screw on the 
tr ipping arm must be set to g ive 1 /32nd of an inch  
overtravel i n  t r ipp ing .  The method for  mak ing th is  check is 
demonstrated i n  F igure 1 27 .  The rod shown is used for 
push ing  the armature of device closed. If th is is  done with 
the device mou nted on a c losed breaker, it wil l  s imu late 
the act ion which occurs when the device reacts to an 
overload condit ion .  

1 3.6- Positive Trip Adjustment 
Before attem pt ing any c hecks or  adjustments on breaker 
with EC trip devices, the breaker mechanism and trip latch 
should be checked to assure their  p roper fu nctio n i n g  so 
that the breaker trip shaft is free of h i g h  fr ict ion  l oads. The 
t r ip  latch of the breaker shou ld  a lso  be  checked for proper 
tr ip latch engagement. See Sect ion 6 .3. 1 . 

I n  addit ion to the pick- u p  sett i ngs and t i me-del ay 
adjustments a l ready descri bed , overcurrent tr ip devices 
m ust be adjusted for positive tri pp ing .  Th is  adju stment is 
made at the factory on new breakers, but m ust be m ade in 
the f ield when the breaker mechanism o r  the overcu rrent 
trip devices have been replaced. 

Posit ive tr ipp ing is achieved when adjustment screw (9) 
F igure 1 26 is in such a posit ion that it w i l l  always carry the 
tr ip paddle on the trip shaft beyon d  the point  of tr ipp ing 
the mechanism,  when the armature c loses agai nst the 
magnet. 

I n  order to make the adjustment, f i rst u nscrew trip screws 
(9) ,  F igure 1 26, u nt i l  it w i l l  n ot trip the b reaker even though 
the armature is pushed against the mag net. T hen,  ho ld ing 
the armature i n  the closed posit ion ,  advance the screw 
unt i l  it just t r ips the breaker. After th is  point has been 
reached, advance the screw two addit ional  fu l l  tu rns .  Th is  
w i l l  g ive an  overtravel o f  1 / 16  of  an i nch  and w i l l  make  sure 
that activat ion of the device wi l l  always tr ip the breaker. 

Adjustment screw (9 ) ,  F igure 1 26 can best be man ipu lated 
by an extended 1 /4 inch  hex socket wrench .  

Fig.  1 27. Checking travel distance of 
series overcurrent tripping device 
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1 3.7- Reverse Current Tripping Device 
The device is enclosed in a molded case and is mounted 
on the right pole base s im i lar to the series overcu rrent 
tripp ing device. 

The reverse current tr ipp ing device ( see F ig .  1 28)  consists 
of a series coil (2) with an i ron core mounted between two 
pole pieces (9) ,  also a potential coi l  (7) con nected across a 
constant source of voltage and mounted around  a rotary
type armature ( 1 0 ) .  Ca l ibrat ion spr ing (6) determines the 
armature pick-up when a reversal of current occurs.  

As long as the f low of current through the breaker is i n  the 
normal d i rection, the mag netic f lux of the series coi l  and 
the magnetic f lux of the potential coi l  produce a torque 

m 

� 
� 
i 
m 

9 

which tends to rotate the armature counterclockwise. The 
cal ibr?tion spr ing also tends to rotate the armature i n  the 
same d i rection .  T h is torque causes the armature to rest 
agai nst the stop screw ( 1 2 )  attached to a bearing plate on 
the r ight side of the device. 

I f  the current through the series coi l  (2) is reversed, the 
armature ( 1 0) tends to move in  the clockwise d i rect ion 
against the restraint of the cal ibrat ion spr ing (6) .  When the 
current reversal exceeds the cal i brat ion sett ing ,  the 
armature revolves c lockwise causing the tr ip rod (3) to 
m ove u pward engaging the trip paddle (1 ), thereby 
tri pp ing the breaker. 

l+l C.t - - - - - - - - - - -, 
I 

u; :  

L Mx:-sw 

(-) { l 
L3 ] s H -86-

52 

1 .  Trip paddle 
2. Series coi l  

IE 2A. Adjust ing Nut  
28. Lock ing  nut 

Ill 3 .  T r i p  rod 
4. Tr ip crank 
5 .  Sett ing sea l ing screw 
6. Cal ibrat ion spring 
7.  Potential coi l  
8 .  Cal ibrat ion nut  
9 .  Pole p ieces 

U!J 1 0. Armature 
1 1 .  Counter weight 
1 2 .  Stop screw 
1 3 .  Mount ing screw 
1 4. Screw 

Fig. 1 28. EC-1 reverse currrent triping device 
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SECTION 1 3 -Type EC Overcu rrent Tri p  Device 

1 3.7. 1 - Adjustments 

The on ly  adjustment to be made on the reverse cu rrent 
device is  to make sure that the trip rod has a m i n i m u m  
overtravel of 1 /32 i n .  beyond t h e  po int  of t ri p p i n g  the 
breaker. Th is  adjustment shou l d  have to be made on ly  
when an o ld dev ice is be ing  rep laced by a new one .  

The new device w i l l  be  factory adj usted so that the top end 
of  the t r ip  rod (3 )  w i l l  extend 1 /2 i n .  above the top of  the 
device case, and no addit ional  adjustments of  the t r ip  rod 
shou ld  be req u i red.  To obta in  the proper 1 /32 i n .  
overtravel ,  c lose the breaker a n d  proceed a s  fo l lows: 

1 .  Loosen the lock ing  nut .  (2B ) .  

2 .  Manua l ly  l i ft t he  t r ip  rod and vary the posi t ion o f  the  
adjust i ng  nut  (2A ) ,  th i s  estab l i sh i ng  the posit ion o f  the  
adj ust i ng nut where the breaker is  just t r ipped.  

NOTE: Be sure to keep c lear of moving breaker 
parts when tr i p p i n g  the breakers. 

3 .  W i th  th is  posit ion  of the adj ust i ng nut establ ished,  
advance the adj ust i ng  nut  u pward one and one-half  tu rns. 

4 .  T i g hten the lock ing  nut and the m i n i m u m  1 /32- i n .  
overtravel of t h e  tr i p rod s h o u l d  b e  obta ined.  

1 3.7.2- Replacement 

After remov ing  the w i r i ng  for the potent ia l  co i l  the reverse 
cu rrent device can be removed and rep laced by fo l lowing 
the procedu re out l i ned for rep lac ing the series overcu rrent 
device. See Section 1 1 .9 .  For  w i r i ng ,  see F ig .  1 28 .  

1 3.8-Switchette Feature 
T h e  switchette is operated by the long-t ime delay funct ion .  
Its pu rpose is  to provide a set of contacts that wi l l  c lose 
before an overload occu rs. T h is device w i l l  not t r ip  the 
breaker o n  overload it  wi l l  t r ip  on i nstantaneous on ly .  

94 

The switchette feature is avai lab le on ly  in type EC-1 
devices. 

The switchette is used in one pole and EC-1 t r ips in the 
other poles. For the a larm to be effect i ve i n  i nd icat i ng the 
overload before the  other po les t r ip  the  breaker, the  device 
must have less t i me delay than the other two po les; this is  
accom p l ished by us ing  a lower characterist ic o n  the a larm 
dev ice than the other poles or sett i ng the a larm devices 
long t ime sett i n g  at 80%. 

1 3.9-Trip Device Replacement 
Overcu rrent devices on the AKS50 breakers can be 
repl aced as fol lows: 

a. Separate frames as descr ibed in Sect ion 5 .3  

b .  Referr ing  to F i g .  1 26, remove bolts secu r ing  the series 
coil ( 1 )  to the lower stud .  

c .  Remove the c lamp ing  bracket (20 ) .  

d .  Before i nstal l i ng the replacement device, check the  
travel of  t r ip  arm as  descri bed i n  Sect ion 1 1 .5 .4  and F ig .  
1 27. 

e .  Rep lace new dev ice in reverse order. 

f. Adj ust the new device as descr i bed in Section 1 1 .5 .4  

W hen rep lacing an EC-1  device w i th  an EC-2 or  EC-2A 
dev ice,  i t  may be necessary to replace the t r ip  padd les on 
the t r ip  shaft with s l i g ht ly  longer ones. If paddle 
replacement is req u i red , new paddles are provided with the 
replacement t r ip  u n its. 

P ickup sett ings on the cover of the EC-2, EC-2A device are 
cal i b rated for the specif ic device. W hen replac ing  covers, 
rep lace on assoc iated device. 
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SECTION 1 4- Electrical Characteristics 
Table 23 
Charging and closing operating currents 
Table 24 
Bell alarm contact-rating 
Table 25 
Auxiliary switch contact sequence 
Table 26 
Auxiliary switch contact ratings 

Table 27 
Charging times 
Table 28 
Shunt trip and undervoltage device 
Table 29 
Coil resistance 

TABLE 23- Charging and Closing Operating Currents 

e MOTOR (1) ANTI-PUMP CONTROL CLOSING 
... Current (Amps) RELAY "W" RELAY "X" SOLENOID .. u >-u .1!! Rated-Amps .1!! Rated Amps .1!! Rated Amps ii ... c "' � c; ... o a.  o a.  c .., G> N .., "' ·- ... ::1 ::1:  ... .., �� '1>.�" ... "' Inrush Sealed ... "' Inrush Sealed ... "' Inrush Sealed E ::  ... :: c  �,. - .  - .  - .  .. .. !! .. ... c -"" c -"" c -"" ,� <::,� ·- u ·- u 

Open 
·- .. Z >  .... > IX  :E O:  Open Closed :E O:  Closed :E O:  Open Closed 

48V DC 38-56  40 1 0  38 .063 .063 30 4. 1 4. 1 38 2.7 2.7 

1 25 V  DC 1 00- 1 40 27 5 85 .024 .024 90 1.05 1.05 1 00 1.3 1.3 

250V DC 200-280 1 3  3 170 .01 5 .01 5 1 80 . 5 3  . 5 3  200 .68 .68 

1 20V 60 .090 .05 2 1.0 1.4 2.6 .35 

1 20V 5 0  1 04-1 27 25 5 95 .090 .05 2 95 1.0 . 1 5  98 2. 2 . 29 

1 20V 25 .047 .032 6.85 1. 27 1. 1 . 1 7  

208V 60 .050 .029 .45 .063 1.5 . 1 9  

208V 5 0  1 80· 2 20 1 5  3.5 175 .05 0 .029 175 . 5 5  .083 177 1 . 2  . 1 6  

208V 25 .032 .018 3.86 .76 .60 .08 

250V 60 .064 .036 . 5 0  .07 1.3 .17 

250V 5 0  208- 254 1 2  3 1 90 .064 .036 1 90 .50  .08 1 96 1 . 1 . 1 5  

250V 25 .035 .023 3.42 .64 .54  .08 

CD Values are typical an d are given only as application in format ion , an d not inten de d to be ma ximum o r  m in imum value s.  

Table 24-Bell Alarm 
Contact Rating 

Bell Alarm Contact 

Control Rating (amperes) 

Voltage 
Inrush 

Conlin· 
uous 

De 1 25 2.5 2.5 
250 0.9 0.9 

60 Hz. 1 20 30 1 0  

Ac 240 1 5  5 
480 7 3 

Table 25-Auxiliary Switch 
Contact Sequence 

CB 
Auxiliary Switch Position 

Main "a" "b" 
Contacts Contact Contact 

Open ·closed or Open 
Tripped 

Closed Closed Open 

Table 26-Auxiliary Switch 
Contact Rating 

Auxiliary Switch 

Control 
Interrupting Ratings 

(Amperes)CD 
Voltage 

Non-
Inductive 

Inductive 

48 25 -
De 1 25 1 1  6.3 

250 2 1 .8 

1 1 5  75 50 
Ac 240 50 25 

480 25 1 2  
CD L1m 1te d to 20A contmuo us rat ing of  

switc h on al l br ea ker s  an d to SA cont in 
uo us rating of # 1 6  wir e on dra wout 
brea ker s. 

Table 27 
C harging Times 

Nominal Time 
Voltage (sec.) cv 
48VOC 2.0 

1 25VDC 1 .7 250VDC 

1 20VAC 1.5 
208VAC 1.7 
240VAC 1 .3 

CD Closing spring c ha rging times are 
typical values. The ma ximum 
permit te d  i s  5 secon d s. 

z 
c i= 

w u en �  ;:) W  u.. en 

20A 

20A 

20A 

20A 

20A 

20A 

20A 

20A 

20A 

20A 

20A 

20A 
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SECTION 1 4- Electrical Characteristics 

TABLE 28-Shunt Trip and Undervoltage Device Operating Currents 

e SHUNT TRIP 
'E 

Current 0 ,.. (.) .. u 
(Amps) Cl c:: - .. G) N � �  iP= ·- 0 Operating Inrush Sealed E > .. 0 !! �-

z Voltage range Open Closed 

24 DC 1 4  30 8 .3 8.3 

48 DC 28 60 4 .5 4.5 

1 25 DC 70 1 40 2.0 2.0 

250 DC 1 40 280 1 .0 1 .0 

70 60 59 1 32 - -

1 20 60 95 1 27 1 2.3 1 0.8 

1 20 50 95 1 27 7.6 6 .7 

1 20 25 95 1 27 4 .7  4 . 1  

208 60 1 75 220 3 .2 2.6 

208 50 1 75 220 3 .8 3 . 1  

208 25 1 75 220 2 . 1  1 .9 

240 60 1 90 254 3.9 3 .4 

240 50 1 90 254 4 .7 4 . 1  

240 40 1 90 254 5.8 5.1  

240 25 1 90 254 2 . 1  1 .9 

380 50 3 1 5  4 1 0  2.9 2 .6 

480 60 380 508 3 .4 3 . 1  

480 50 380 508 7 .5 7 .3 

480 25 380 508 3.5 3.3 

575 60 475 625 2.8 2 .5 

575 50 475 625 5 . 1  4 .7  

[ 575 25 475 625 3 . 1  3 .0 

TABLE 29- Coil Resistance-De Ohms @ 25° 

Nominal Control Anti-Pump Control 
Voltage Frequency Hz Relay "W" Relay " 'X" 

24V DC N/A N/A 

48V DC 802 1 2  

1 25V DC 5000 1 1 9 

250V DC 1 6400 476 

1 20V 60 450 54 

1 20V 50 450 75 

1 20V 25 1 450 75 

208V 60 1 450 2 1 6  

208V 50 1 450 300 

208V 25 3900 300 

240V 60 1 450 300 

240V 50 1 450 300 

240V 25 6000 300 

380V 50 N/A NiA 

480V 60 N/A N/A 

480V 50 N/A ' N/A 

480V 25 N/A NiA 

575V 60 NiA N/A 

575V 50 N/A N/A 
96 

575V 25 N/A N/A 

UNDER VOLTAGE 

Operating 
Voltage range 

<ll 
Ol 
Cll � 0 > 

� e  
Cl) +"' 

+"' c - 0 j; o  
co m  
c c 
E .E 0 0 
z z 
o o 
� � a.> O  - (0  
'- I 0 � ;:R O  � C')  

C() +"' 
+"' Cll 
Cl) +"' :J 0.. 0 
:J D.. :2 e  a.. o 

Inrush 

Open 

.38 

. 1 9  

.08 

.04 

N/A 

.66 

.75 

.31  

.51  

.30 

. 1 4  

.37 

.34 

N/A 

. 1 6  

.22 

.23 

. 1 7  

. 1 1 

. 1 6  

. 1 4  
See Table 30 . 1  0 

Shunt 
Trip Undervoltage 

3 64 

1 1  240 

64 1 600 

260 6700 

3.9 25.4 

7. 1 5  33 

25.4 1 46 

25.4 64 

25.4 1 46 

64 580 

25.4 1 00 

25.4 1 46 

64 580 

64 370 

64 370 

32 580 

1 00 1 600 

1 00 580 

64 9 1 8  

1 46 3200 

Current 
(Amps) 

Sealed 

Closed 

.38 

. 1 9  

.08 

. 04 

N/A 

.24 

.25 

. 1  0 

. 1 7  

. 1  0 

. 05 

. 1 2  

. 1 1  

N/A 

.06 

.08 

.08 

.06 
·- -

. 05 

.06 

. 06 

.05 
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TABLE 30- lnstantaneous Undervoltage Device Settings 

COI L  MAXI M U M  DROP OUT 

RATING PICKUP VOLTAGE RANGE 

24 VDC 20 7-1 4 

48 VDC 41 1 4-29 

1 25 VDC 1 06 38-75 

1 55 VDC 1 32 47-93 

250 VDC 21 3 75-1 50 

1 20 VDC 1 02 36-72 

208 VDC 1 77 62-1 25 

240 VDC 204 72-1 44 

380 VDC 323 1 1 4-228 

480 VDC 408 1 44-288 

575 VDC 489 1 73-345 

TABLE 31 -Time- Delay Undervoltage Device Settings 

DELAY PICK U P  RANGE UVR I NSTALLED 
DROP OUT 

U N IT UVR O N LY M EC H A N I S M  R E S ET 
RA N G E  

VOLTAGE V DC N O  PICK U P  P I C K  U P  

1 25 V DC 77 - 85 50 90 - 95 

250 V DC 
M I N I M U M  

208/240 VAC 1 25 - 1 40 90 1 60 - 1 65 POS S I B L E  
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These i n st ruct ions do n o t  purport to cover al l  deta i ls  or var iat ions i n  e q u i pmen t nor to pro\' ide for C\'ery possible 
conti nge n cy to be met i n  con nect ion w i t h  i n sta l la t ion operat ion or main tenance.  Should fu rther i n formation be 
desi red or should particular problems arise which are not  CO\T!Td suffic ien t ly  for the purchaser's p u rposes, t h e  
mat ter s h o u l d  b e  referred t o  t h e  CE Com pany. 

GE Electrical Distribution & Control 

General Electric Company 

4 7 Woodford A ve ,  Plainville, CT 06062 
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These instructions do not purport to cover all details or variations in equipment nor 
to provide for every possible contingency to be met in connection with installation 
operation or maintenance. Should further information be desired or should partic
ular problems arise which are not covered sufficiently for the purchaser's pur
poses, the matter should be referred to the General Electric Company. 

GEK-64460 03/83 PS-E 

For further information 
call or write your local 
General Electric 
Sales Office or . . .  

General Electric 
Company 
41 Woodford Avenue 
Plainville, CT 06062 U.S.A. 
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SECTION 1-lntroduction 

I ntroduction 
These i nstruct ions provide the maintenance procedures 
and descr ibe the operation of the 1 600 thru 4000 amp AC, 
6000 amp DC frame size type AKR, AKS low voltage power 
circuit  breakers l isted in Table 1 and Table 2 .  

T h e  proper use, care a n d  maintenance o f  these breakers is  
a pr ime safety considerat ion for  the protection of 
person nel ,  as wel l  as a means of m in im iz ing  equ i pment 
damage when faults occur. Persons who apply, use, and 
service these breakers wil l acqu ire the knowledge they 
need by ga in ing the i nformat ion contained i n  these 
instructions .  

1 .1 -1 nspection and Maintenance 
B reakers should be cared for u nder a systemat ic 
maintenance program. Tak ing  each breaker out of serv ice 
periodical ly for inspect ion and maintenance is an excel lent 
means of establ ish ing h igh  service rel iabi l ity. I t  is good 
pol icy to have one or m ore spare breakers to i nstal l  i n  
p lace o f  breakers requ ir ing maintenance. Keeping a stock 
of recom mended renewal parts will i nsure that 
maintenance work can be done qu ickly.  

H ow frequently an indiv idual breaker should be i nspected 
wi l l  depend on the c ircu mstances of its use. It would be 
well to i nspect any breaker at least once a year. If it is 
frequently operated, or i nstal led in an area of h igh  
h u m id ity or  a d usty, d i rty atmosphere, i nspect ions shou ld  
be more often .  I nspect ions m ight  be month ly  under 
adverse condit ions.  

Table 1 -AKS 50 D esignations 

A basic maintenance i nspect ion should consist of an 
overal l  visual check ,  p lus observat ion of a few clos ing  and 
open ing operat ions.  I f  a breaker is seldom operated such 
that it remains open or closed for a period of s ix months or 
more, it is recommended that arrangements be made to 
open and c lose it several t imes i n  success ion .  

D i rt, g rease or other foreign material  o n  any parts of  the  
breaker shou ld  be removed by a thorough and careful 
clean ing .  I nsulat ing surfaces should be c hecked for 
condit ions that could degrade i nsu lat ing propert ies.  

Dur ing an i nspect ion ,  the breaker's contacts should be 
slow-closed manual ly (with c losing spr ings restrained by 
the safety p in )  to observe contact a l ign ment and to i nsure 
that a l l  mechan ism parts move freely. A complete contact 
inspect ion,  inc lud ing measurement of wipe and force, 
should also be done. 

To properly inspect contacts, the arc q uenchers must be 
removed. At th is  t ime thorough ly inspect the i ns ide 
surfaces of the arc quencher side plates and in ner 
components. 

1 .2-Renewal Parts 
The AKA breakers contai n a variety of parts and 
assembl ies. Many of these parts and assembl ies are 
avai lable as replacement parts when the need arises. See 
publ icat ion G EF4552, Renewal parts, for a complete l i st ing 
of  these parts. 

FRAME SIZE 
DRAWOUT MOUNTING STATIONARY 

(Amperes) NOTES 

250V. De SOOV. De 600V. Ae POLES AKD 

2000 - 1 600 3 AKS-(* )-50 
AKS-(*)-50H 

- 2000 - 2 AKS-(*)-50V 
- - 2000 3 AKST-(*)-50H 
- - 1 600 3 AKSU-(*)-50 

( 1 ) The "H"  suff ix denotes extended short c i rcuit  rat ings.  
(2) T he "V" suff ix denotes 500V. De rat ings.  
(3 )  I ntegral ly fused models. 

(*) This d ig it identif ies the tr ip device type as fol lows: 
2 = EC-1 or EC-2A (De only) .  
4 = ECS 
5 = SST 

(50/60 Hertz on ly) 

6 = M icroVersaTrip 

MOUNTING 
AKD-5 

AKS-(*)A- 50 AKS-(*)S-50 ( 1 )  AKS-(*)A-50H AKS-(* )S-50H 

AKS-(*)A-50V AKS-(*)S-50V (2)  

AKST-(*)A-50H AKST-(*)S-50H ( 1 )  

AKSU-(*)A-50 - (3) 

N = Non automat ic .  I n  addit ion,  a l l  non-automat ic 250 VDc breaker types carry the suffix letter D after their  
frame n u m ber, e .g . ,  AKS-N-50D.  

EC-1 & EC-2A trip devices are the electro-mechanical type. ECS, SST and M icroVersaTrip™ uni ts  are Solid State. 
For detailed i nformation on these trip devices refer to Sections 8 thru 1 1 .  
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Table 2-AKR 75/1 00 D esignations 

FRAME SIZE MOUNTING TYPE 
(Amperes) 

BREAKER DEEP 
PRIMARY 

600V. Ac DESIGNATION 
DRAWOUT 

Sub- Stationary ESCUTCHEON 
STUD 

250V. De 
50/60 Hz. 

AKD AKD-5 AKD-6 AKD-8 
Structure 

TYPE 

3000 AKA-(*)-75 
X Bar 

X Tu be 
4000 AKA-(*)A-75 X X Tube 

AKA-(*)8-75 X X Fingers 

3200 
AKA-(*)C-75 X Fingers 
AKA-(*)D-75 X X Fingers 
AKA-(*)F-75 X X Fingers 

AKA-(*)S-75 X Bar 

AKA-(*l- 100 X Tu be 
AKA-( *)A- 1 00 X X Tube 

AKA-(*) B- 1 00 X X Fingers 
6000 4000 AKA-(*)C- 1 00 X Fingers 

AKA-(*)D- 1 00 X X Fingers 

AKA-(*)F- 1 00 X X Fingers 

AKA-(*)S- 1 00 X Bar 

AKA-(*)W- 1 00 X Bar 

SPECIAL DC BREAKERS FOR FIELD SWITCHING 

AAK-N-75F X Tube 
AKA-N B-75F X X Fingers 

4000 AKA-ND-75F X X Fingers 
AKA-NF-75F X X Fingers 
AKA-NS-75F X Bar 

AKA-N-1 00F X Tube 

AKA-NB-100F X X Fingers 
6000 AKA-ND- 1 00F X X Fingers 

AKA-NF- 1 OOF X X Fingers 

AKA-NS-100F X Bar 

AKA-NW-1 OOF X Bar 

Example: AKR-5B-75 identifies a drawout, su bstructure-mounted breaker eq u i pped with the SST tr ip device. 
The  EC tr ip devices are electro-mechanical ,  refer to G E l  861 57 for detai led informat ion.  

Breaker M odels 
( * )  Th is  d ig it identifies 

the trip device: 
2 = EC-1 B. De on ly. 
4 = ECS 
5 = SST 50/60 Hertz on ly. 
6 = M icroVersaTrip 50/60 Hertz on ly. 
For detai led i nformation on 
these tr ip devices refer to 
Sections 8 thru 1 1 .  

N = Non-automatic. 
In addit ion,  a l l  
non-automatic 250V . 
De breaker types carry the 
suffix letter D after the 
frame n u mber, 
e .g . ,  AKR-N B-75D. 

BREAKER 
WIDTH 

(Inches) 

25 

33 

25 

33 

25 

33 

25 
33 
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SECTION 2-General Descriptio n 

G eneral Description 
Type AKA low-voltage power circu it breakers are used for con
tro l l i ng and protect ing power circu its in the low-voltage range 
(usually up to 600 volts). In serving this function, they are a 
means of safely switching loads and automat ically clearing cir
cuits when abnormal conditions occur. Among these condi
tions, the more common are short circuits and sustained 
overloads and undervoltages. 

T he type AKA breakers are of the "qu ick-make, q u i ck
break" descri pt ion ,  having the feature of stor ing energy i n  
a closi ng spr ing f o r  q u ick release i n  c los ing .  I n  c los ing ,  
some energy is transferred to an open ing spr ing  to  be  used 
subseq uently for fast t r ipp ing .  

Knowledge of how the bre�ker is des igned and how it 
operates wi l l  enable the p u rchaser to make proper use of 
the breaker and to avoid m istakes in its operat ion .  Specif ic 
d i rect ions on adj ustments and maintenance proced ures 
w i l l  be treated later. 

The three main funct ional components of a breaker are its 
mechanism,  an assembly compr is ing the conductive 
members, and the interrupter. 

The mechanism u n it is des igned to receive energy, store it ,  
and later (when cal l ed u pon to do so) del iver it to c lose the 
breaker's contacts. I t  must be able to reverse its 
commitment to c lose the breaker at any po int u pon the 
activat ion of an automat ic t r ip  device ( i .e . ,  be "Tri p-Free" ) .  
F ina l ly, i t  also must b e  able t o  t r i p  open a c losed breaker 
q u icky enough to m i n i m ize arc erosion and in  such a 
manner as to effect proper arc transfer to the arc run ner. 

The cu rrent-carry ing members of the breaker are 
assem bled on the back frame, which provides the 
mechanical support requ i red and also the insu lat ing  
structu re needed.  The conductive mem bers are the studs 
for external con nect ions, movable and stat ionary contact 
sets, p ivots for the m ovable contacts, and provis ion for 
mount ing  the cu rrent transformers. 

The i nterrupter components are, i n  addit ion to the arc ing 
contacts, the arc runners mou nted on the back base and 
the removable arc q uencher assembl ies. 

In addit ion to t hese bas ic components, a breaker may be 
equ i p ped with any combi nat ion of many accessories and 
interlock ing  devices. 

I nd iv idual breakers may d iffer in a variety of areas as 
shown in Tables 1 and 2 .  A brief descript ion of these areas 
fol low. 

2.1 -Frame S ize 
AKA 75 breakers are avai lable i n  three frame s izes-3200 
am peres A. C. and 4000 amperes D.C.  There is also 
ava i lable, for replacement or  hole f i l ler appl icat ion on AKD 
or AKD5 switchgear 3000 amperes A.  C .  frame. 

6 

AKA 1 00 breakers are avai lable in two frame sizes-4000 
amperes A.C.  and 6000 amperes D.C .  

AKS 50 ( replacement breaker for the AK50) is  ava i lable i n  
two frame sizes-1 600 amperes A . C .  a n d  2000 am peres 
A .C .  or  D.C.  depend ing  on tr ip device. 

These val ues represent the maxi m u m  conti n uous current 
capabi l ity of the respective frames. H owever, each breaker 
carr ies a specific rat ing wb)ch  is determi ned by the cu rrent 
sensor am pere rat ing or  tap sett ing of the t r ip  device with 
which it is eq u i pped. 

I nd iv idual  breaker rat ing data is shown in Table 3. 

2.2-0 peration 
There are Manual and E lectrical models .  The Manual  
breaker has an operat ing  handle wh ich is  used to manual ly 
charge the mechanism c los ing spr ing .  F igure 1 shows a 
typ ical Manual breaker. 

F ig .  1 .  Manua l l y  operated ,  AKD type 

The E lectrical breaker contai ns  an electric motor wh ich 
charges the mechanism clos ing spr ing .  External control 
power is req u i red to energ ize this m otor and its control  
circuit .  A nameplate ind icates what voltage is req u i red by 
the motor circu it . F igu re 2 shows a typ ical E lectrical 
breaker. 
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F ig .  2 .  E lectrical ly operated , AKD type 

2.3-Mounting 
AKR-75 and  -1 00 breakers are furn ished in  both drawout 
and stat ionary construct ion.  Drawout breakers are 
equ ipped with features which make them easy to install i n  
or withdraw from their  associated switchgear equi pment. 
Stat ionary breakers are des igned to be mou nted i n  a 
switchboard or enclosure des igned and constructed by 
others.  Mount ing consists of bolti ng the breaker frame to a 
support ing structure with in the switchboard or enclosure. 
I f  contro l  power con nections are needed, a suitable 
termi nal board is  supp l ied. 

The mount ing type is identif ied by the second midd le d ig it 
in the breaker's nameplate designation as fo l lows: 

AKR·4(t)·75, where 
(t) = mounting type code letter per Table 3 

Table 3- Mounting Type Codes 

Code 
Breaker Type 

Letter Drawout Stationary 

None AKD - - -

A AKD-5,  6 - - -

B Substructure - - -

c AKD-6 Only - - -

D AKD-8 - - -

F Substructure - - -

s - - - AKR-75/1 00 (25" wide) 

w - - - AKR-1 00 (33" wide) 

2.4-Trip Device 
There are fou r types of sol id-state, d i rect-acting  self
powered tr ip device systems associated with AKA 
breakers. These systems are for AC appl icat ions on ly. For 
DC appl icat ions an electromechanical system is avai lable.  

The trip device system is identified by the fi rst m iddle d igit 
i n  the breaker's namep late des ignation as fol lows: 

AKR·(t) C-75 
(t) = trip device code per Table 4 

Table 4-Trip Device Codes 

CODE TRI P  
NUMBER DEVICE APPLICATION 

2 EC DC 
3 Power Sensor' AC 
4 ECS AC 
5 SST AC 
6 MicroVersa Trip AC 

1 EC devices. See Sect ion 1 1. 

2Power Sensor devices are d iscont inued. See publ ications 
G EK-7301 and G EK-7309 for detai led servic ing 
procedures. 

2.5-S hort Circuit R atings 
Short circuit rat ings vary with t h e  appl ied system voltage. On 
240 VAC systems they are also dependent upon whether the 
overcurrent tr ip device contains an instantaneous tr ip element. 
See Table 5. 
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SECTION 2-General Description 

Table 5- Breaker Interruption Ratings 

30 I nterruption Rating 

Frame 
KA RMS Symmetrical 

S ize Breaker Rated M aximum I nstantaneous Trip S hort 
(Amperes) Type Voltage (60 Hz AC) With Without Time 

635 42 42 42 

AKS-50 508 50 50 50 

254 65 50 42 

1 600 635 
A C  

AKS-50H 508 65 65 65 

254 

AKSU -50 600 200 200 -

635 42 42 

2000 A KST-50H 508 42 
AC 65 65 

254 

635 
65 65 

AKA-75 508 

3200 254 85 85 65 
AC 

AKA-75 (fus ed) 600 200 200 -

635 

AKA-1 00 508 85 85 85 

4000 254 1 30 
AC 

AKA-1  00 ( fuse d) 600 200 200 -

2000 AKS 50 
D C  300V DC 50 0 0 

AKS 50 V -

4000 
DC A K A  75 300V DC 75 75 -

6000 

D C  AKA 1 00 300V D C  1 00 1 00 -

0 W ith 200-2000 am p tr ip  coi ls 

0 Consul t fac tory f or a pplica t ion da ta 
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SECT ION 3-Storage 

Storage 
I t  is recom mended that the breaker be put into serv ice 
i m mediately i n  its permanent locat ion .  I f  th is  is not 
possible, the fol lowing precautions must be taken to i nsure 
the proper storage of the breaker: 

1 .  The breaker should be carefu l ly protected against 
condensat ion,  preferably by storing it i n  a warm 
dry room,  since water absorption has an adverse 
effect on the i nsu lat ion parts. C i rcu it breakers for 
outdoor switchgear should be stored in the 
equ ipment only when power is avai lable and the 
heaters are in operat ion to prevent condensat ion .  

2 .  The breaker should be stored in  a c lean location 
free from corrosive gases or fu mes. Part icu lar care 
should be taken to protect the equ ipment from 
moisture and cement d ust, as th is combi nat ion has 
a very corrosive effect on many parts. 

CAUTION: IF T H E  B R EAKER IS STORED FOR 
ANY LENGTH OF T I M E ,  I T  SHOULD BE 
I NSPECTED PER IODICALLY TO SEE THAT 
RUST I N G  HAS NOT STARTED AND TO 
ASS U R E  GOOD M ECHANICAL CON DI T I O N .  
S H O U L D  T H E  BREAKER B E  STORED U N DER 
UN FAVORABLE ATMOSPH ER I C  CONDI
T IONS.  IT  SHOULD BE CLEAN ED AND D R I E D  
O U T  B E F O R E  BE ING PLACED I N  SERVICE.  
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SECT ION 4-Breaker Operation 

Breaker O peration 
The AKS-50 , AKA-75 and AKR-1 00 breakers are closed by 
the d ischarg ing of the energy stored in the c losing spr ings 
of the breaker. As the clos ing spr ings are d ischarged, the 
energy is d i rected i nto the c losing cam of the breaker 
which causes the moveable breaker contacts to be forced 
agai nst the stationary contacts, and,  at the same t ime 
causes the open ing spr ings to be charged so they may 
open the breaker d u ring  a subseq uent open ing  operat ion .  

4.1 -M anual  C losing 
Man ual ly operated breakers are equi pped with a handle 
which extends from the escutcheon of the breaker. 
A lternately rotat ing  the c los ing  handle counterclockwise 
then c lockwise through approxi mately 1 20 degrees of 
rotat ion throug h  fou r comp lete cycles w i l l  cause the 
breaker to c lose. Dur ing  the four counterclockwise 
movements and the f i rst th ree clockwise movements of the 
handle ,  the springs are prog ressively charged . After 
approxi mately seven deg rees travel of the fou rth c lockwise 
handle movement, the spr ing charge mechan ism is d riven 
" over center" and the energy stored in the clos ing  spr ings 
is  d i rected i nto the closing cam and causes the breaker to 
close. A charge- ind icator ,  n u m bered one to four ,  v is ib le 
through the breaker escutcheon ,  i nd icates the n u m ber of 
complete handle movements that have been performed. 

CONTROL 
SOURCE 

cc 

4.2-E iectrical Closing 
On electrical ly operated breakers t h e  clos ing  spr ings are 
charged by a gear motor. With the spr ings d ischarged, 
voltage appl ied to the control c i rcu it w i l l  energize the 
motor through the "G" switch contacts-see f igs.  3 & 25. 
T he motor, through the gear reduct ion output cran k, 
compresses the closing spri ngs unt i l  they are ful ly 
charged. As th is  fu l ly  charged posit ion is reached, 
mechanical ly operated switches "F" and "G" reverse their  
shown posit ion ,  the "G" switch deenerg izi ng the motor and 
the "F"  switch establ ish i n g  a c i rcuit to the "X" relay. At the 
same t i me, a mechan ical prop is  posit ioned to prevent the 
d ischarge of the fu l ly  charged c losing spr ing .  

With the c los ing spr ing propped fu l ly-charged, the breaker 
is ready for c losi ng .  Th is  may be accomp l ished electrical ly 
by depressing the closing button on the breaker (if so 
eq u i pped) or  by a remote c los ing switch. O peration of the 
closing switch energ izes the "X" relay,  wh ich i n  turn 
energ izes the closing solenoid .  This removes the prop, 
releasing the closing springs to c lose the breaker. 

As the closing relay is energ ized, it energ izes anti-pump 
relay "W". I f  t he  closing switch is ma intained c losed, the 
ant i-pu mp relay wi l l  remain p icked-up to prevent a second 
clos ing operat ion on the breaker i n  the event it is tr ipped 
open automatical ly .  T he closing impu lse m u st be released 
and reappl ied before a second closing operat ion can occur. 

TC 

LEGEND 
CC - CLOSING SOLENOID 

F - CUTOFF SWITCH, CLOSED 
WHEN CLOSING SPRING IS  
FULLY CHARGED. 

G - CUTOFF SWITCH. OPEN WHEN 
CLOSING SPRING IS 
FULLY CHARGED. 

L - AUXILIARY SWITCH 

M - CHARGING MOTOR 

PB - CLOSE PUSHBUTION ON 
BREAKER ESCUTCHEON, 
OPTIONAL. 

TC - SHUNT TRIP DEVICE 

W - ANTI-PUMP RELAY 

X - CONTROL RELAY 

F ig .  3 .  E lementary d i ag ram for electrica l ly operated d rawout breaker. 
Contact pos it ions are shown with b reaker open and c los ing spri ngs  d i scharged. 
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4.2.1 -Aiternate Control Circuit 
Later prod uction breakers use the  electrical control c i rcu i t  
shown i n  F ig .  3A.  This c i rcu it is s im i lar to the c i rcu it shown 
i n  Fig. 3 except that the X-relay and 'F '  switch are 
el i m i nated. 

The motor is energ ized through the 'G' switch and the W
relay contact. The 'G' switch deenergizes the motor when 
the closing springs are charged and the prop is engaged. 

With the closing spring propped fu l ly-charged , the breaker 
is ready for c losing.  Th is  may be accompl i shed electrical ly 
by depress ing the closi ng switch on the breaker ( i f  so 

CONTROL 
SOURCE 

FU REMOTE 
CLOSE 

o-------o- - � �-, .A 
t� PB 

�r  I I  X 
G l  
� 

X 

eq u i pped) or by a remote c los ing switch .  Operat ion of the 
c losing switch energ izes the W-relay, which i n  turn 
energizes the c losing solenoid .  Th is  removes the prop, 
releasing the c los ing springs to close the breaker. 

If the closing switch is maintai ned c losed , the ant i-pu m p  
relay w i l l  remai n picked-up t o  prevent a second motor 
charge and c losing operat ion on the breaker i n  the event it 
is tr ipped open automatical ly. The c losing impu lse must be 
released and reappl ied after the c los ing spri ngs are fu l ly
charged before a second closing operat ion can occur .  The 
charg ing  t ime for the breakers is 1 .3 to 2.0 seconds, see 
Table 23. 

TC 

LEGEND 
CC- CLOSING SOLENOID 

F - CUTOFF SWITCH, CLOSED 
WHEN CLOSING SPRING IS  
FULLY CHARGED. 

G - CUTOFF SWITCH. OPEN WHEN 
CLOSING SPRING IS 
FULLY CHARGED. 

L - AUXILIARY SWITCH 

M - CHARGING MOTOR 

PB - CLOSE PUSHBUTION ON 
BREAKER ESCUTCHEON, 
OPTIONAL. 

TC - SHUNT TRIP DEVICE 

W -'ANTI-PUMP RELAY 

X - CONTROL RELAY 

Fig .  3A. Alternate e lementary d i ag ram .  Contact posit ions 
are shown b reaker open and c los i ng  spr ings d ischarged . 
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SECTION 4-Breaker Operation 

4.3-Connections 
I n  a l l  electrical con nections good jo int  conductivity is a 
must. When mak ing power con nect ions to stat ionary 
breakers, the mati ng jo int su rfaces must be clean and have 
a smooth f in ish .  They should be paral lel and f i rmly bolted 
or c lamped together.  I n  addit ion ,  the bus or  cabl e 
conductors must have ample am pacity to prevent 
overheat ing.  

The outgoing con nect ions to a breaker's accessories and 
control devices must be i n  accordance with the specif ic 
wiring diagram appl icable to that breaker. 

� 
TERMINAL BOARD 
MOUNTED ON FRONT 
OF BREAKER AT 
UPPER LEFT 

CUSTOMER 
CONNECTIONS 

2 3 4 

,___,__., 
CLOSING 
SOURCE 

0 
5 

4.3.1 -Stationary B reaker 
Control connections to stat ionary breakers are made to a 
terminal board mou nted on the breaker. F ig ure 4 shows 
typical c losing and tr ipp ing con nect ions.  If equ ipped with 
an overcu rrent tr ip device which i ncl udes a ground fault 
element for use on 4-wire c i rcu its, an add it ional termi nal 
board is provided on the breaker for con nect ing  to the 
equ i p ment-mou nted neutral sensor ( physical ly located i n  
t h e  neut ral cond uctor) . 

4.3.2-D rawout B reaker 
O n  d rawout breakers the control c ircu its term inate i n  the 
breaker compartment on the stat ionary port ion of 
separable secondary d iscon nects - see f ig .  5. 

0 0 
6 7 

,___,__., 
TRIP 

SOURCE 

0 0 
8 9 

uv 
TRIP 

SOURCE 

0 
10 

TO AUX. SW. 
"a" CONTACT 

� '� 
(-) ( + )  

REVERSE 
CURRENT 
DEVICE 
POTENTIAL 
SOURCE 

F ig .  4 .  Control con nect ions to stat ionary breakers-front v iew 
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76 5 4 3 2 

(Y) }  

(X) 

CLOSING 
SOURCE 

l\ l\ 1\ 1\ l\ 1\ l\  
7 6 5 4 3 2 1  

STATIONARY SECONDARY DISCONNECT BLOCKS 
LOCATED AT TOP OF COMPARTMENT 
POSITIONS l! AND Q FURNISHED 
ONLY W.HEN REQUIRED 

1 
F ig .  5 .  Contro l  connect ions to d rawout b reakers - front v iew of breaker compartment 
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4.4-Tripping 
I n  t h e  closed posit ion,  t h e  breaker's movable contacts are 
held in by a toggle l i nkage. The breaker is tr i pped open by 
displacing a mechanism latch which a l lows th is  toggle 
l i n kage to col lapse. The tr ip latch is r igidly fastened to a 
horizontal tr ip shaft ru n n i ng from left to r ight through the 
breaker. In turn ,  the tr ip shaft carries padd les actuated by 
the manual  tr ip button and the various other tr ip devices 
overcu rrent, reverse current, shunt  tr ip,  u ndervoltage, 
open fuse lockout.  Viewing the breaker from the r ight ,  
rotat ing  the tr ip shaft cou nterclockwise tr ips the breaker; 
c lockwise movement resets the mechanism latch. 

In addit ion to tr ipping the breaker, some devices hold the 
breaker trip free, i .e. ,  prevent the contacts from clos ing 
even though a clos ing i mpulse is appl ied to  the 
mechanism.  Such devices are  the undervoltage, be l l  a larm 
and lockout ,  electric lockout, open fuse lockout,  and the 
key operated locks. 

These devices and the d rawout mechan ism i nterlocks must 
be in the reset posit ion before the breaker can be c losed. 

u ---

4.5-Charging and Closing U sing 
the Maintenance Handle 

I n  the  absence o f  control power, an electric breaker can  be 
closed manual ly by us ing the maintenance handle to 
charge the c losing spr ings.  Referr ing to F ig .  6:  

(a)  With the breaker open and spr ings discharged 
release ho ld ing  pawl s l ide per i nstruction label (2 ) .  

(b) Instal l  maintenance crank (1 )  (5688386G1 )  to  the motor 
gear reducer shaft on the front right side of the breaker. Rat
chet the maintenance crank up and down unt i l  the springs are 
fully charged as indicated by the distinct click as the prop is 
set. Th is prevents any further charging of the closing springs. 
After the prop is set do not apply undue force to the 
maintenance handle. 

(c) Depress the "Spr ing Discharge" lever (3) located 
under the horizontal su pport on the front frame. The 
springs should d ischarge and if  the latch is properly reset, 
the breaker w i l l  c lose. Some style breakers, because of an 
interlock in the switchgear, can not be manual ly closed in  
the  fu l ly  engaged position .  

(d)  Open the breaker by push ing  the tr ip button (4 ) .  

1 .  Maintenance crank 
2. I nstruction label 
3. Spr ing discharge lever 
4 .  Trip button 

F ig .  6. Ma i ntenance hand le charg i ng  
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SECTION 5-Contact Maintenance 

Contact M aintenance 
Breakers su bjected to frequent i nterruption of h igh  
currents may eventual ly requ i re replacement of their  
contacts. The general rule for determ i n i ng need of 
replacement is the loss of one-half  or more of the mass of 
the contact tip materia l .  Roughen ing or l ight pitt ing  of the 
contact surface does not ind icate loss of abi l ity to carry or 
i nterru pt current. 

For proper operation of the breaker, the contact structu res 
m ust be correct ly adjusted. Various i nterrelated 
adjustment parameters are involved. Specific amount of 
contact pressure and wipe m ust exist between moveable 
and stat ionary contacts. The arc ing ,  i ntermediate and main 
contact assembl ies m ust engage and d isengage i n  a 
prescribed sequence; and with breaker open, an adequate 
gap m ust exist between the movable and stat ionary arc ing 
contacts. 

5.1 -Siow Closing the Breaker 
To perform contact maintenance work the breaker's 
operat ing  mechanism m ust be "slow-closed", i.e. manual ly 
driven and contro l led at w i l l  instead of in  the h igh-speed 
manner produced by spring d ischarge. Slow closing is 
ach ieved by prevent ing the closing spri ngs from act ing on 
the mechanism.  The breaker is arranged for s low closing 
by manual ly charg ing  the springs and then secur ing them 
in  th is compressed state by insert ing a restra in ing  "safety 
pin" .  

Fol lowing the inspection period, 

a. Recharge the closing springs.  

b. Remove t h e  safety pins from the g u ide rods, return 

them to their  storage cl ips. 

1 4  

5.1 .1 -Eiectrical B reaker 
Referri ng to F ig .  7 :  

a. Attach maintenance handle ( 1 )  and charge the 
closing springs unt i l  the crank rol ler contacts prop (4 ) .  

b. I nsert safety p ins (3 )  i nto the holes i n  the gu ide rods 
(2) . 

c. Release the prop by depressing  closi n g  lever (5 ) .  The 
safety pin now takes the fu l l  force of the spr ing and 
rest rains it. Now free from spring i nf luence, the breaker's 
contacts can be i nspected and moved at w i l l  to the fu l ly 
closed posit ion by means of the mai ntenance hand le. 

5.1 .2-M anual B reaker 
a. Operate the breaker's closing handle through 3'12 

complete movements to charge the closin g  spri ngs. 

b. I nsert the safety pins into the gu ide rods. 

c. Cont inue to operate the c los ing hand le  (4th 
downstroke) until the spring crank goes over center, 
apply ing full spr ing force to the safety p in .  C los ing m otion 
now can be cont inued and is completely control led by the 
breaker c los ing  hand le. 

WARNING: DO NOT APPLY CONTROL 
VOLTAGE O R  RACK T H E  BREAKER I NTO 
THE TEST OR CONN ECTED POS IT IONS 
W H I L E  T H E  SAFETY P I NS ARE IN  USE.  
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5.5-Measuring Contact Force 
a. Separate front and back frames, refer to 

Section 5.3 

b. Remove the arc q uenchers. 

c. I nspect al l  contacts for wear and arc erosion and, 
if necessary, replace (see criteria for replacement, Section 
5.10) 

d. Measure contact force on ly if you replace contact 
arms. 

5.5.1 -Stationary Arcing Contacts 
Referring to Fig. 1 1 :  

P lace a push scale on the stationary arc ing contact at a 
point 1 -3/1 6 from the contact pivot and depress that 
contact 1 /4 of an inch .  Load on the scale should read 
with in the range l i sted in Table 6, colu m n  8. 

I f  the load is not within the range l isted in co lumn 8, 
replace the spring u nder that contact assem bly. 

5.5.2-Stationary Main and 
Intermediate Contacts 

Place a push scale on the stat ionary contact at a point 2-
7/8 from the contact pivot and depress that contact to the 
wipe di mension shown i n  Table 6, col u m n  3 for the mains 
and column 6 for the intermediates. Load on the scale 
should read with i n  the range l isted in Table 6, co lumn 2 for 
the mains and colu m n  5 for the intermediates. 

I f  the load is  not with in the range l i sted replace the spri ng 
under that contact assembly.  

5.6-Measuring Contact Wipe 
Referr ing to F ig .  1 1 :  

a. Remove arc quenchers. 

b. With the breaker open measure the horizontal distance 
from the edge of the stationary arcing contact to the retainer 
("A" dim.); for main and intermed iate contacts measure the 
horizontal distance from the top of the contact to the contact 
arm retainer ("B" dim.). 

c. C lose the breaker and repeat step b. The d ifference 
between the read i ngs determines the contact wipe. 

See Table 6 for correct read ings. 

CAUTION: FOR SAFETY R EASONS BE 
EXTR EM ELY CAR EFUL NOT TO TR I P  THE 
BR EAKER WHEN M EASU R I N G  CONTACT 
WIPE. 

5.  7-Adjusting Contact Wipe 
Referring to F ig .  1 1 :  

a. To obtai n  proper contact w ipe and pressu re o n  the 
center pole, d i mension "C" should be i ncreased to 
increase wipe and decreased to decrease w ipe. 

b. To change d imension "C" remove the c levis p in  and 
rotate the clevis as necessary. 

c. To prevent overstressing the c levis threads d imension 
"C" should not exceed 3/1 6 in .  and space "C" should be 
f i l led with shims to 0.005 in .  of being sol id .  

d. With the proper center pole wipe obtained, moving 
the crossbar adjust ing plate on the center pole to the r ight 
wi l l  s imu ltaneously inc·rease the wipe on both outside 
poles; movi ng the adjust i ng plate to the left wil l  have the 
reverse effect. 

e. To increase the wipe on either outside pole, i ndividually 
move the crossbar adjusting plate of that pole to the left; to 
decrease the wipe move the adjust ing plate to the right. See 
Section 5. 1 1 .  
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SECTION 5-Contact Maintenance 

Stationary 
Arctng Contact 

Open gap 
2112 to 23!• 

UPPER 
STUD 

Stationary main contact 

F ig .  1 1 .  Measu r i ng  contact force 

Table 6 

Lo wer 
St ud 

Main Cont acts I nterme d iate Contacts A rc ing Co nt acts 

Column 1 

Qty. 
Bre aker Per 

Type Pole 

AKS-50 (AC )  3 
AKS-50 /DC \  3 \ 
AKR-75 (AC) 5 
AKR-75j_Dq 5 ( 
AKR-100 (AC /DC) 6 

*The intermediate cor 

\ 

20 

2 

Force 
in 

L bs. 

""" 
55-65 -
35-45 

3 

Wipe 
in 

Inches 
(B) 

hi.. 
V '/1& to 

[1\ '/&4 

4 

Qt y. 
Per 
Po le 

1_ 
1 
1 
1 

5 6 7 

Wipe 
Fo rce in Qt y. 

in I nc hes Pe r 
Lbs . (B) Pole 

!-"'" "'"""' * 2 
55-6:..-- * 3 - * 3 
35-45_., 

* 5 
2 ,-- * 5 -

act wipe should be at least '!,. in. g eater than main contact wipe. 

� \ � 

8 

Fo rce 
in 

L bs .  

31-43 

Cle vis 
( center pole) 

9 

Wi pe 
I n  

Inches 

5/32 to 
9/32 
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5.8-Measuring Contact O pen G ap 
Prior to measur ing the open gap verify that the buffer 
assembl ies, refer to F ig .  1 2 , are touch ing  the stops with i n  
. 0 15"  o f  each other. Adjust t o  th is d i mension b y  adding o r  
removi ng washers. 

Measu re the contact open gap between the m ovable and 
stationary contacts as shown i n  F ig .  13 .  Th is  d istance 
should be between 2-1 /2" to 2-3/4" .  Th is gap may be 
adjusted by reposit ion i ng sh ims on crossbar assembly . 
The lock ing nuts on the buffer bolts should be locked in  
such  a posit ion that the buffer bolt may be rotated freely. 

1 -B uffer stop 
2-Buffer washers 
3-Buffer sh ims 
4-Lock nuts 

F ig .  1 2 . Buffer assemb ly 

F ig .  1 3 . Measuri ng  contact open gap 
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SECTION 5-Contact Maintenance 

5 .9-Checking Contact Sequence 
O n  the h orizontal plane, the d i fference i n  the mak ing of the 
arc ing contacts o n  the same pole must be n o  greater than 
1 / 1 6  i n . ;  this d i fference between arc ing  contacts on 
separate poles must be 1 / 1 6  i n .  I f  it is desi red to advance 
or retard the c los ing of the main contacts of a pole, loosen 
the bolts ho ld ing the adjustment plate, refer to Fig. 21 , of 
that pole and s l ide plate to the left to advance contact 
c losing,  or to the r ight to retard contact c losi ng .  Make th is  
adjustment on the outer poles, usi ng the center pole as a 
reference. U po n  ret ighten ing  adjustment plate bolts, make 
sure the locking tabs are turned up  around bolt heads, 
lock i ng the bolts securely in p lace. 

Contact sequence in the vert ical  plane should be such that 
when the arc ing  contacts are just touch ing ,  the 
i ntermed iate contact gap should be at least 3/1 6  in .  and 
the main  contacts gap at least 1 /4 in . ,  see F ig .  1 4 .  

NOTE: T h i s  check can best b e  made b y  means 
of the maintenance hand le, with the safety p in  
restra in ing  the closing springs. See Sect ion 5 . 1  
for t h i s  procedure. 

I f  the gap is u nder the requ i red m i n i m u m ,  it is usual ly 
possi ble to form the arc ing contacts and obta in the 
requ i red d imensions.  To form the contacts, p lace a p iece 
of conduit  approx imately two feet long,  over the contact 
and form the contact either forward or backward. If the 
proper d i mensions are sti l l  not obtained the m ovable 
arc ing contacts shou ld  be replaced. 

If it has been n ecessary to make any adjust ments wh i le  
obtain i ng  proper contact sequence, the contact w ipe must 
be c hecked, and  adjusted , if necessary, see Sect ion 5.6.  

F ig .  1 4 .  M easu r ing ma in  contact gap 

22 

5.1 0-Replacement of Contacts 
Criteria for replacement: 

a. Arcing contacts shou ld be replaced when eroded to a 
th ickness of 5/64. 

b. I ntermediate contacts should be replaced when f lush 
with main  contacts ( .062 lead when new) . 

c. Ma in  contact very seldom needs replacement. 
Replace when arc ing contacts have been neg lected 
causing severe erosion of mains so you can n ot obtain 
proper contact depression.  

W hen replac ing the arc ing contact assembl ies you do not 
have to separate the front frame from the back frame. 

5.1 0.1 -Stationary Arcing Contacts 
a. Refer to F ig .  1 5 .  

b .  Remove insu lator block ( 1  ) .  

c .  S l ide p i n  ( 2 )  t o  s ide. Contact assem bly  (3) w i l l  l i ft 
freely expos ing two springs (4)  and button (5 ) .  

d .  I nstal l new parts i n  reverse orde�. 

5.1 0.2-Movable Arcing Contacts 
T hese contact arms should be replaced whenever the 
stat ionary arc ings are replaced. 

a. Refer to Fig. 1 5 . 

b. Remove reta in ing  r ings (6) . S l ide p ins  to side and 
withdraw the contact arms.  

. · >� 
· -lil 

1 .  I nsu lator b lock 4. Spr ings 
2 .  P in  5.  Button 
3. Contact assembly · 6 .  Reta in i ng  rings  

Fig.  1 5 . Replacement of stat ionary and 
movable arc ing  contacts 
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5.1 0.3-Movable M ain and 
I ntermediate Contacts 

d. Remove contact arms, not ing two spring washers (9)  
on each contact p ivot. 

a. Refer to Fig. 1 6. 

b. Loosen crossbar bolts so l i n k  ( 1 0) can move freely. 

U pon re-assembly, posit ion two spr ing washers i nto 
cou nter bore on one side of contact arm. N ote left and 
r ight  hand orientat ion of contact arms and posit ion of 
i ntermediate contact. c. Remove reta in ing r ings (7) from p ins (8) .  

Sl ide p ins (8) u nt i l  contact arms can be withdrawn. e. Before t ighten ing  crossbar see assem bly and 
adjustment of crossbar, Sect ion 5 . 1 1 .  

7. Reta in ing  r ings 
8.  P ins  
9. Spring washers 

1 0. Crossbar bolts 
1 1 .  I ntermed iate contact 

1...---------------------------- __________________ __, 

F ig .  1 6 . Replacement of main and i ntermed iate contacts 
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SECTION 5-Contact Maintenance 

5.1 0.4-Stationary I ntermediate and 
Main Contacts 

a. Separate the front frame from the back frame. Refer 
to Sect ion 5.3.  

b. Remove crossbar. 

NOTE: I n  the steps below, refer to F ig .  1 7  to 
identify the n u m bers in the parenthesis. 

c. Remove arc ing contact b lock (3) by removin g  al len 
screws (4) and (5 ) .  

d.  Depress main  and i ntermed iate contacts as shown i n  
F ig .  1 8  t o  rel ieve spri ng pressu re on contact stop bracket 
(6) before removing mount ing screws. On AKR 1 00 you 
must remove the outside moveable contact arm before 
try ing to remove contact stop bracket mount ing screws. 

e. Remove reta in ing  rin g  (7) and s l ide pin (8) to side and 
withdraw the contact arm. F ig .  1 7. 

1 .  Ma in  contact arm 
2. I ntermediate contact arm 
3. A rcing contact block 
4.  A rc ing contact stop 
5.  A l len screws 
6. Contact stop bracket 
7. R eta in ing  r ing 
8 .  Pivot p in 

F ig .  1 7 . I ntermed iate and main  contacts 
assem bly deta i ls 

24 

f. R emove contact, not ing two spr ing washers o n  each 
contact pivot. U pon re-assembly, posit ion two spr ing 
washers i nto cou nter bore on one side of contact arm. F ig .  
1 9 . 

NOTE: Left and r ighthand orientat ion of 
contact arms and posit ion of i ntermed iate 
contact. Fig. 1 9 .  

g .  Depress main a n d  intermed iate contacts t o  rel ieve 
spring pressure on contact stop bracket before start ing 
screws. Tighten screws before releas ing pressu re. 
Fig.  1 8 .  

h .  Re- install arc ing contact block b y  ho ld ing arc ing 
contacts depressed ( F ig .  20)  whi le  t ighten ing  screws. 

i. Assemble crossbar. 

j .  A lways check contact wipe fol lowing contact 
replacement. See Seeton 5 .6 .  

6. Contact stop bracket 

Fig .  1 8 . Rel iev ing spri ng  pressu re 
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Fig .  1 9 . U pper stud detai ls 

5.1 1 -Assembly and Adjustment of 
Crossbar 

W hen assembl ing crossbar to back frame push moveable 
arc ing contacts forward unt i l  they touch stationary arcin g  
contacts on upper terminal .  T hen lay crossbar on t o p  of 
l i n ks on pole u n its. Assem ble adjust ing plates as shown 
making sure s lots in plates are properly oriented. Fasten 

1 .  C rossbar 
2 .  Stationary arcing contacts 

F ig .  20. Re-assembly of arc ing  contacts 

screws with locking plates on crossbar f inger t ight and set 
crossbar to d i mension shown making sure that all th ree 
poles of moveable arc ing contacts are touch ing stationary 
arc ing contacts with i n  .032. Tighten screws as shown fi rst 
"A", second "8", and f inal ly "C" to 400 i nch pounds. Bend 
tabs on locking plates to secure screws. Refer to Fig.  21 . 
After assembl i ng  crossbar always c heck contact wipe and 
open gap, see Sections 5.6 thru 5.8.  

3. Moveable arcing contacts 
4. Adjustment plates 

Fig .  21 . C rossbar assem bly 
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SE CTION 6-Breaker Maintenance 

B reaker M aintenance 

6.1 -Safety P recautions 
BEFO R E  INSPECTI O N  OR ANY 
MAINTENANCE WORK IS  DON E  BE S U R E  
THAT THE BR EAKER IS  I N  THE O PEN 
POSIT ION.  ALL ELECTR I CAL POWER,  BOTH 
PR I MARY AND CONTROL SOURCES, 
SHOULD ALSO B E  D ISCONN ECTED.  
ENSU R E  THAT T H E  CLOSI N G  SPR INGS ARE 
DISCHAR G ED.  

6.2-Lubrication 
In  general, the c i rcuit  breaker req u i res moderate 
l ubricat ion.  Bear ing poi nts and s l id ing  su rfaces should be 
lubricated at the regu lar i nspect ion periods with a t h i n  fi l m  
o f  G E  Lu bricant D50H D38 ( M obi l  2 8 ) .  Before l ubricating 
remove any hardened g rease and d i rt f rom latch and 
bear ing su rfaces with kerosene. ALL EXCESS 
LUBRI CANT SHOULD BE R EMOVED WITH A CLEAN 
CLOTH TO AVOI D  ACCU M U LATION OF DIRT OR DUST. 

NOTE: The use of cotton waste to wipe bearing 
surfaces shou ld  be avoided, as the cotton 
rave l ings may become entang led u nder the 
bear ing surfaces and destroy the su rface of the 
beari ng.  

O n  drawout breakers the contact surface of the disconnect 
studs should be cleaned and greased with GE Lu bricant 
D50HD38 ( M obi l  28) .  

26 

F ig .  22A. M echanism in  motion before 
resett ing  as shown i n  F ig .  22C 

6.3-Breaker M echanism 
Adjustments 

Electric and M anual breakers have the same bas ic 
mechanism shown in  F ig .  22.  A l l  the adj ustments detai led 
below must be made with the breaker in the u pr ight 
posit ion and the mechanism i n  the reset posit ion as shown 
i n  F ig .  228. Reset the mechan ism by manual  operat ion 
using the s low close method g iven i n  Sect ion 5 . 1 . T he 
rol ler ( 1 5 )  m ust be clear of the cam (2 ) ,  see F ig .  22C. 

6.3.1 -Trip Latch 
Referri ng to F igs. 22C, 22D & 23, the gap between the tr ip  
latch ( 10)  and the rol ler (9) should be between .01 5 and 
.032. Th is  adj ustment can be obtained by loosen ing  nut  
( 1 9) and turn ing  a l len  screw (6 ) .  

6.3.2-Latch Buffer 
Referri ng to Fig. 22D, the center l i ne  of the trip latch ( 1 0) 
should pass th rough the center of the rol ler (9 ) .  The  latch 
buffer ( 1 8) on the mechan ism frame can be adjusted by 
loosen ing the reta in ing  screws to reposit ion the latch with 
respect to the rol ler.  

6.3.3-R eset Latch, Bearing 
and P rop 

Referri ng to F igs. 22C,  22D & 24, the d istance between the 
beari ng ( 1 7) and the prop (5)  should be between .01 5 and 
.032 .  To obtain th is gap, advance or  retard the nuts (4A) on 
the bottom of the rod us ing the reset spr ing (4 ) .  

Fig.  228. Mechan ism in reset posit ion 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



D -

m 
I 

�---+1-F'-... 
� d 
I I  

� ---1 

� 
1 .  Spr ing 
2 .  Cam 
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4. Reset spr ing 
4A. Spr ing adjust ing nuts 

5.  Prop 
6. Adjust ing screw 
7. Adjust ing  screw stop pin 
8 .  P rop return spr ing 
9. Rol ler 

F ig .  22C. Mechan ism i n  c losed pos i t ion 
(c los ing  spri ng  d ischarged) 

1 .  Feeler gage 2. Trip latch 3. Rol ler 

F ig .  23 . Adjust ing  tr i p l atch and ro l ler  

Ill 

1 0. T rip  latch 
1 1 .  Tr ip shaft 
1 2 . C lev is p in  
1 3 . C levis 
1 4. Reset latch 
1 5. Rol ler  
16 .  Prop 
1 7 . Bear ing 
1 8. Buffer 
1 9 .  N ut 

F ig .  220.  Latch, beari ng ,  and prop 

1 .  Feeler gage 2. Prop 3. Bear ing 

F ig .  24. Adjust i ng  bear ing and prop 

27 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



SECTION 6- Breaker Maintenance 

6.4-E iectrlcal Mechanism 
The function of  the electrical mechanism is to charge and 
d ischarge the closing springs either electrically or 
manual ly. The electrical mechanism consists of 

a. Control components 

b. Charging motor 

c. Motor operator un it 

d. Spring d ischarge interlock 

Section 4.2 detai ls the associated control circu itry for the 
electrical mechanism. 

6.4.1 -Control Components 
Referring to Fig. 25: 

The control relay (X) is located on the left side of the front 
frame channel. It may be removed by disconnecting the 
wiring, loosen ing the two mounting screws and l ift ing it 
s l ightly to pass the top mounting screw through the 
keyhole mounting. The ent ire relay should be replaced 
rather than changing coils and contacts. 

The anti pump relay (W) is located on the left side of the 
front channel. The connections to this relay are soldered. 
Relay replacement requ i res unsoldering of these 
connections and removing the mounting hardware. When 
replacing relay take care in soldering connections. Do not 
use excess amount of solder on connectors as to i mpair 
operation of contact arms. 

The closing solenoid is located in  the lower right hand side 
of the motor operator un it. The switchette is separately 
mounted in front of the solenoid. 

1. Terminal board 4. Motor 7.  Closing button 
2. Auxi l iary switch 5. Anti-pump relay (W) 8. Switchette 
3. F&G switches 6. Control relay (X) 9. Closing solenoid 

Fig .  25. Control component locat ion 
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After replacing closing solenoid o r  switchette c heck 
adjustment of switchette and readjust i f  necessary. With 
breaker in discharge posit ion use a .01 0 feeler gage and 
push closing solenoid to posit ion shown in  Fig. 26.  
Switchette must be activated at th is  point .  To adjust loosen 
switchette mount ing screws and pivot switch unt i l  
activated, then t ighten screws. Recheck. 

� Closing Solenoid 

J) 

"D" Contacts 
Connection 

Points 

F ig .  26. Switchette adj ustment 

6.4.2-Charging M otor 
The charging motor is located on the r ight side of the 
breaker. I t  is mounted on the motor operato r  as shown in  
F ig .  27 .  A dr iv ing pawl is mou nted eccentrical ly o n  the  
motor shaft, see Fig .  28 .  As the motor turns,  the dr iv ing 
pawl rotates the ratchet which charges the closing spr ings.  
The ratchet is kept from reversi n g  i t s  d i rection by the 
holding pawl .  To remove the motor: 

a. O n  AKS 50 you must remove the side sheet. 

b. Disconnect and identify the motor leads at the closing 
solenoid and cutoff switch .  

c. Remove three motor mount ing screws. 

d. Remove motor. 

e. When reassembl ing ,  assemble with the dr iv ing pawl 
point ing toward the front of the breaker. 
See Fig. 28. 

Mounting 
Ht=�rdware 

MOTOR 

Ma1ntenance 
Handle Shaft 

Spacers 
Mount,ng 
Hardware --"'f---./ 
Operatmg lever 

/ � �  
03- 06 Dtmenston 

requtred wtth 
' lever tn posttton 

shown Adjust 
tf nf'cessary 

F ig .  27 .  E lectrical mechan ism 

1 .  Driving pawl 

Fig .  28. M otor removal 
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SECTION 6-Breaker Maintenance 

6.4.3-Motor O perator U n it 
The motor operator u n it is located on the r ight hand side 
of the breaker as shown in  Fig. 29. O perator detai ls are 
shown in  Fig. 30. 

30 

1 .  M otor operator u n it 

F ig .  29. M otor operator u n it locat ion 

Cam 
Shaft Pivot 

,.,= = = = r, - - - -
I I  l 1  
, ,  ' •  

�' I I : I 
- - - _ l.' ;: = = = :J.L _ _ _  _ 

Maintenance 
Handle Shaft 

Roller 

Prop 

F ig .  30. Motor operator u n it 

The motor dr ives the crank  ro l ler/mai ntenance hand le  
shaft unt i l  the contro l  c i rcu itry stops the motor and ro l ler  is  
against the prop. The crank rol ler dr ives the cam shaft, 
charg ing  the spr ing ,  through the cam shaft padd le, 
see F ig .  31 . 

The motor operator u n it is not adjustable. To replace the 
u n it, refer to F ig .  27:  

a. S low close the breaker, see Section 5 . 1  

b. Remove the  motor, see Sect ion 6.4 .2 .  The m otor 
wir ing doesn't have to be disconnected. 

c. D isconnect the wir ing to the c losing solenoid and 
solenoid sw itch.  

d .  Remove reta in ing  r ing from c losi ng solenoid d rive 
l i nk .  

e .  Remove th ree mount ing  bolts, one f rom the s ide ,  two 
from the bottom of the charg ing  mechan ism.  N ote the 
positions of  the standoffs on the two bottom mount ing 
bo lts and replace i n  the same posit ion when reassemb l i ng .  

f .  Rotate motor operator shaft so i ts  crank  rol ler faces 
the rear of the breaker. Refer to F ig .  32. 

g .  S l ide spring charg ing  mechan ism out toward the r ight 
of the breaker. 

h .  I nstal l  new spring  charg ing  mechan ism mak ing sure 
the crank roller engages cam shaft gu ide. Refer to 
Figs.  31 and 33. 

Motor 
Operator 
C r a n k  
R o l l e r  
Assembly 

C a m  S h aft 
P a d d l e  

G u i de 

C r a n k  
Rol ler  

F ig .  31 . Engagement of the motor operator 
crank ro l ler  with the cam shaft 
padd le  
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F ig .  32. M oto r operator  removal 

1 .  Cam shaft paddle 
2. G u ide 

F ig .  33. Cam shaft lever and gu ide 

i .  Reassem ble a l l  components and con nect a l l  wires. 

j . Remove safety pin from closing spri ng by placing 
you r maintenance handle on the shaft which extends from 
the spring  charg ing mechanism and charge the clos ing 
spr ing unt i l  the charg ing mechanism rol ler engages with 
the prop. Remove safety pin.  Th is  must be done before 
power is appl ied to motor. 

k .  O perate the breaker us ing the maintenance handle 
and spr ing d ischarge mechanism a few t imes. Verify that 
the breaker is operat ing properly. 

I .  Before apply ing control voltage to your breaker verify 
that the motor cut off switches are properly adj usted . 
Charge the c losing spr ing as descri bed i n  
step j .  ( rol ler rest ing  on prop) . Adjust the motor cut off 
switches, shown in F ig .  35, so that they are depressed to 
the point where the ma in  stem of each switch is  located 
.01 5"  to .031 " from the threaded barre l ,  see F ig .  34. 

(Continued next page) 

.030 � � ---.0 1 5  

F ig .  34 . M oto r cutoff switch adj ustment 
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SECTION 6- Breaker Maintenance 

6.4.3- Motor Operator Unit (Cont.) 
m. When the contro l  voltage is applied to your breaker, 

the motor operator w i l l  be energ ized and charge the 
closing spring .  The G switch (see Fig .  36) of the motor cut 
off switch unit wil l  stop the m otor operator j ust before the 
rol ler engages the prop.  The breaker may be c losed 
manual ly by depressing  the spr ing d ischarge lever or 
electrical ly  by energ izi ng  the closing solenoid. 

Spacer 

R1ght S1de 
Center Channel 

F ig .  35 . M otor cutoff switch u n it 

6.4.4-Spring D ischarge I nterlock 
Referrin g  to Figs. 27 & 30,  the spr ing is discharged when 
the prop is pul led out from the rol ler. This  is done 
electrical ly by the closing solenoid and manual ly by the 
spri ng d ischarge i nterlock. 

The sprin g  d ischarge interlock drive l i n k  m ust be adjusted 
to the .03 to .06 inch d i mension shown i n  F ig .  27. This  gap 
provides the closing solenoid l i n kage the i n it ial  freedom it 
requ i res to develop the force necessary to remove the 
prop. 

32 

F ig .  36. F & G switch l ocat ion 

6.5-M anual M echanism 
The manual AKA breaker is equ ipped w i th  the spr ing
charged, stored-energy mechanism shown i n  
Figs. 37 & 38. 

The closi ng springs (5 )  are charged by operat i ng  the 
manual c losing handle (22) o n  the front  of the breaker, 
instead of the closing m otor as is the case with the 
electrical breaker. C los ing th is  breaker i s  accompl ished by 
pumping the operat ing  handle four complete cycles, fi rst 
counterclockwise through 1 20 degrees from its normal  
vertical posit ion and then c lockwise back through 1 20 
deg rees from its normal vert ical  positio n  and then 
clockwise back through 1 20 degrees. When approxi mately 
70 degrees of the fou rth c lockwise stroke have been 
completed, the closing spr ings, which h ave been charged 
dur ing the previous strokes to the c los ing hand le, are 
driven over-center and the breaker c loses. 

The stored-energy operat ing mechanism of a manual  
breaker consists basical ly of a c los ing spr ing assembly,  
ratchet wheel and output crank assembly,  handle s haft and 
pawl assembly,  and the escutcheon-mounted closi ng 
handle.  

The f irst stroke of the closing handle causes the ratchet 
pawls (21 ) attached to the handle shaft (23) ,  to engage the 
fi rst tooth of the ratchet wheel ( 1 7 ) ,  thus beg inn ing  to 
charge the closing springs. The subsequent closi n g  handle 
strokes perform the same funct ion as the pawls (2 1 ) 
engage the teeth i n  the ratchet wheel ( 1 7 ) ,  thus rotati ng 
the ratchet wheel and output crank  (32) and completely 
charg ing the closing springs. This rotation of the ratchet 
wheel and output crank is in a counterc loskwise d i rection 
from the lower position ,  through s l ight ly m ore than 1 80 
degrees, to a posit ion j ust beyond dead center. I n  th is 
position the closing spr ings are free to release their  
energy, c los ing the breaker at a h igh  speed. 
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1 .  U pper spring p in  
3. Safety p in  and chain 
5. Closing springs 
7 .  Pawl springs 

1 8. side p late sh ims 
1 9. S ide plate mount ing bolts 
20. Bear ing side plate 

21 . Ratchet pawls 
25. Main c losing crank  
26 .  Pawl buffer stop 
27. B uffer stop sh ims 
31 . Lower sprin g  p in  
33.  Ant.  rebound  sprin g  
34. Ant.  rebound  pawl 

F ig .  37. Manual c losing mechan ism 

6.5.1 -Mechanism Part 
R eplacement 

I f  it is necessary to replace any of the mechanism parts, 
the fol lowing total procedure is recom mended. Th is  
procedure may be halted at  the step req u i red to replace 
any part icular part. Referri ng to Figs. 37 & 38: 

a. I nstal l  the safety pin (3) as described i n  
Section 5 . 1 .2. 

b. Remove the closi ng spring assembly by removing the 
upper and lower spring pins ( 1  ,31 ) .  

c .  Remove t h e  right hand bearin g  s i d e  p late (20) , and 
the side plate shims ( 1 8 )  by removing fou r  mount ing bolts 
( 1 9 ) ,  thus al lowing the main  closing crank  (25) to be 
removed. 

d.  Remove the closing handle (22) by removi ng two set 
screws threaded i n  same hole.  

e.  Remove the front escutcheon by removing four 
screws ho ld ing it to the front frame <;enter support .  

f. Remove handle shaft extension by removing 
rol l  p in .  

g. Remove the handle return spr ing (29) by u n hooking 
either end of the spr ing.  

h .  D isconnect the top end of each pawl spr ing.  

i .  Remove the rol l  p in  (24) , thus al lowing the closin g  
handle shaft (23) a n d  pawl assembly (23) t o  b e  removed. 

j .  Remove the ratchet wheel ( 1 7) and its assembly ( 1 6) 
by removing self locking screw ( 1 5) and thrust bear ing 
( 1 2 ) .  I f  shims ( 1 3) are present they must also 
be removed. 

(Continued page 35) 
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SECTION 6- Breaker Maintenance 

34 

1 .  Upper Spring Pin 
2. Safety Pin Holder 
3. Safety Pin and Chain 
4. Safety Pin Hole 
5. Closing Springs 
6. Guide Rod 
7. Pawl Springs 
8. Front Escutcheon 
9. Front Bearing Plate 

10.  Bearing Plate Mounting Bolts 
1 1 .  Output Crank Roller 

MANUAL MECHANISM 

1�--- �---------------r--� 

TEt-f----+t---2 

��1-�+r----- 6----------------���� 
14-'---- 7 

8-----, 

I 

' J  
_ _ll 

Partial Front View 
With Handle And Escutcheon Removed 

1 2. Thrust Bearing 
1 3. Shims 
14.  Groove Pin 
1 5. Nylok Screw 
1 6. Ratchet Wheel Shaft and Asm. 
1 7. Ratchet Wheel 
18.  Side Plate Shims 
19. Side Plate Mounting Bolts 
20. Bearing Side Plate 
21 . Ratchet Pawls 
22. Manual Closing Handle 
23. Closing Handle Shaft and Pawl Asm. 

� ! ! I '  , I 

' I  ! 
, ,  

! ;  
i 

. I  

' ·� I l_� 
I 

24. Roll Pin 
25. Main Closing Crank 
26. Pawl Buffer Stop 
27. Buffer Stop Shims 
28. Buffer Stop Support 
29. Handle Return Spring 
30. Mechanism Roller 
3 1 .  Lower Spring Pin 
32. Output Crank 
33. Ant. Rebound Spring 
34. Ant. Rebound Pawl 

Fig .  38.  M anual  c los ing  mechan ism charged posit ion www . 
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k. Remove front bear ing plate (9) by removin g  mount ing 
bolts ( 1 0) accessi ble from the front of  the breaker. The 
mechanism is now completely disassem bled. I t  is not 
recom mended that any of the su bassembl ies removed 
dur ing the above operation be further d isassembled in the 
field. Replacement sub-assembl ies should be obtained 
from the factory. 

I .  To reassemble the mechanism.  reverse the procedure 
described above and fol low the adj ustments g iven i n  
Sect ion 6.5.3. 

6.5.2-Ratchet Pawl R eplacement 
The manual mechan ism is i noperable with broken ratchet 
pawls. Therefore, the safety pin probably can't be inserted 
i nto the gu ide rod. If th is  is the case, the fol lowing 
proced ure is used to replace the ratchet pawls. Refer to 
Figs.  37 & 38: 

a. Remove upper spr ing p in  ( 1 ) by remov ing retainer 
r ing and push ing p in  through front channel and spr ing 
support. Closing spr ing wi l l  d ischarge. Remove i ndiv idual 
c losing springs .  Remove lower spr ing p in  (31 ) and 
remai n i ng part of spring support. When replacing clos ing 
s pri n g  assembly, a new assembly is requ i red or 
reassembly of the exist ing  parts using a press ing means. 

b. Remove the left or  r ight hand bear ing side plate (20) 
and the side plate sh ims ( 1 8 )  by removing fou r  mount ing 
bolts ( 1 9) .  thus a l lowing the ma in  c losing crank (25)  to be 
removed. 

c .  Remove anti-rebound pawl (34) by remov ing retai n ing  
ri ng (36) shown in  F ig .  39  and  spr ing (33) .  

d .  Remove reta in ing  r ing  (35, F ig .  40) .  Disconnect 
spr ings (7) remove buffer stop (26) .  Both pawls can now 
be removed. See Fig. 40. When reassembl i ng ,  verify that 
reta in ing  r ing (36) is properly seated. 

e. After replacing parts and before add ing  c losi ng 
spr ing check adjustments g iven in  Section 6 .5 .3 .  

36 .  Reta in ing  rin g  

Fig .  39 .  Anti  rebound pawl removal 

7. D isconnect 26. Buffer 
spr ings stop 

35. Reta in ing  
rin g  

Fig .  40. Ratchet pawl removal 

6.5.3-Adjustments 
Frequent adjustments to the mechan ism should not be 
requ i red. I f  the mechanism has been d isassembled, it w i l l  
be necessary to check the fol lowing adjustments: 

1 .  It may be necessary to add sh ims ( 1 3) to reduce the 
end play of the ratchet whee l  shaft ( 1 6) .  An  end play of 
0.0 1 0  to 0.020 inch is recommended. S h i ms should be 
obtained from the factory. 

2. It may be necessary to add buffEH stop sh ims (27) to 
the buffer stop (26) to provide a clearance of 1 /64 to 1 /32 
inch between the pawls (21 ) and the buffer stop, when the 
pawls are touch ing  the ratchet wheel teeth extend ing a 
max imum d istan ce from the center o"f rotat ion of the 
ratchet wheel ( 1 7) .  Th is measurement should be made 
whi le operat ing  the closing handle during the four spring 
charg ing  operat ions and before the clos ing springs are 
reassembled. 

3 .  The ratchet pawls (21 ) should operate freely 
throughout the closing strokes. T hey should engage the 
ratchet wheel teeth near the end of each counterclockwise 
and clockwise stroke of the closing handle with a defi n ite 
c l ick ing sound,  i n d icat ing  a free non-b ind ing operation .  
After the c l ick ing sound is detected, the c los ing handle 
should have a m i n i m u m  overtravel of V2 i n .  or 3V2 degrees, 
measured at the end of each handle stroke. At the end of 
the four stroke the rebound stop (34) m ust move into p lace 
to properly posit ion the ratchet wheel.  

4. The groove p in  ( 1 4) in the front of the ratchet wheel 
assembly ( 1 6) m ust be assembled in a manner t hat wi l l  
a l low screw ( 1 5 )  to be t ig htened securely. A clearance of  
1 /64 to 1 /32 in .  should exist between the front of the 
groove p in  and the rear surface of the 
screw head. 
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SECTION 6- Breaker Maintenance 

6.6-Drawout M echanism 
Drawout breakers are manuafactured i n  five d ifferent 
styles depending on the type of equ i pment t hat the breaker 
wi l l  be used i n .  T he mount ing code and description of 
each style is found in G EI -86 1 5 1  furnished with each 
breaker. If rep lacement of rack ing  cam is needed the 
fol lowing procedu re shou ld  be used. See fig. 4 1 . 

a. Remove n ut ( 1 ) and screw (2 ) .  

b .  Loosen set screws i n  co l la r  (3) . 

c. Remove rack ing  cam assem bly and replace with new 
cam. 

d .  Al ign center of worm with worm gear on rack ing  cam 
then posit ion col lars f i rm agai nst supports and t ighten set 
screws i n  col lars. 

To replace gu ide su pport (4) :  

a .  Remove screws (5)  and support (6) . 

b. Remove g u ide (4) and replace with new g u i de. 

c. Reassem ble. 

1 .  N ut 3. Set screw i n  col lar 5. Screws 
2. Screw 4.  Guide support 6. Support 

F ig .  41 . D rawout mechan ism 

36 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



S ECTION 7-Accessories 

7.1 -Primary D isconnects 
P ri mary d isconnects are found on ly  on d rawout b reakers. 
They provide the f lex ib le connection between the breaker's 
l i ne  and load terminals and the eq u i pment's l ine and load 
terminals. 

7.1 .1 -AKR 75/1 00 
There are two types of pr imary disconnects found on the  
AKA 75/1 00 breakers. 

Fig. 42 shows the tubular type primary stud used on 
replacement breakers for the older AKD, AKD5, AKD6 
switchgear. If for any reason the primary stud must be 

replaced or removed s imply disassemble nut and bolt 
arrangement that is crisscrossed through the tubular stud. 
When reassembling mounting hardware apply equal amounts of 
torque to nuts, so distortion to tubular mounting stud does not 
occur. Torque nuts between 250 to 300 in lbs. 

F ig .  43 shows the f inger type d isconnect assembly used on 
AK D-6, AKD-8 switchgear and substructure type breakers. 
If replacement of pr imary f inger is needed, you m ust 
replace complete subassem bly set of f ingers , which are 
factory adjusted to proper spr ing tension. Reassemble as 
descri bed above. See renewal parts publ ication GEF-4552 
for proper o rderin g  data. 

A KR75 AKR 1 00 

Fig .  42. Tubu lar  type d isconnects 

FINGER-TYPE 
PRIMARY 
DISCONNECTS 

AKR75 

Fig .  43. F inger type d iscon nects 

AKR 1 00 

37 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



SECTION 7 -Accessories 

7 . 1 .2-AKS/ AKST 50 
The AKS 50 and AKST 50 use e ight  pr imary f ingers per 
phase as shown in F igs.  44 thru 47. Refer to these 
i l l ustrat ions when replacing the d isconnects. N ote the 
fol lowing detai ls. 

F ig .  44. P ri mary d iscon nect assembly 

F ig .  46.  Part ia l  pr imary discon nect ASM 

38 

Fig .  47-The position of the spacer in the breaker stud. 
The hole in  the spacer must be posit ioned as shown so it 
wi l l  al ign with the h oles in the c l i p. 

F ig .  46-The engagement of the f ingers with the retainer. 
A lso the location o.f the " bowtie" spacers in the f i ngers, 
both upper and lower. 

(Continued next page) 

F ig .  45. Part ia l  pr i mary discon nect ASM 

Fig. 47. Part ia l  pr imary d isconnect ASM 
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Fig .  44 & 45 -T h e  posi t ion of t h e  upper a n d  lower retai ners 
and, again ,  the ' bowtie' spacers. 

The primary d isconnect assembly is factory adjusted to apply a 
force of 85-105 pounds on a 1 /2 thick copper bar i nserted 
between the upper and lower f ingers. After i nstal lation of the 
d isconnect assembly this force range i s  obtained by tightening 
the locknuts to set the d imension shown in Fig. 48. Note that 
this d imension is measured between the top of the retainer and 
the underside of the washer. Also note that no bar is inserted 
between the fi ngers when sett ing th is  d imension. 

Fig .  48. Pr i mary f inger adj ustment 

7.2-Secondary D isconnects 
The secondary disconnects for all d rawout breakers serve 
as connections between breaker contro l  c i rcu it elements 
and external circu its. They are mounted o n  a horizontal 
cross-channel at the top rear of the breaker as shown i n  
Fig.  49. These secondary disconnects al low rem oval o f  the 
breaker without hav ing to detach external connections. 

The moveable part of the secondary disconnects consists 
of an i nsu lat i ng  body which holds a conduct ing spring
loaded p lunger to which a f lex i ble lead is attached, see Fig.  
50. As the breaker moves i nto its enclosure, the p lunger is 
depressed by sl id ing o nto the stat ionary disconnects of the 
enclosure. 

1 .  Secondary d isconnect 

Fig .  49. Secondary d isconnects 

1 .  Body 3. Tube 
2. Tip 4. Tabs 

Fig .  50. Secondary d iscon nect detai ls 

7 .2.1 -R eplacement 
Replacement of the disconnects is g iven below. Refer to 
F ig . 50: 

a. U nfasten disconnect body from breaker 
cross-channel .  

b. O pen tabs which hold wires on i n ner side. 

c. Pu l l  contact ti p loose from ho l low tube. 

d. Remove contact t ip  by cutting wire at its base. 

(Continued next page) 
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SECTION 7 -Accessories 

7 .2.1 -(Cont.) 
e. Push wire through ho l low tube of new disconnect 

assembly. 

f .  Stri p  i nsu lation off end of wire to about % in.  from the 
end.  

g .  Place new contact t ip  on end of wire and cr imp.  

h .  Pu l l  wire through hol low tube u nt i l  contact t ip  fits 
snugly against end of ho l low tube. 

i .  Cri m p  tab on other side of assem bly to hold wire i n  
place. 

j .  Any ho l low tu bes which are not used should be 
pushed i nto the d i sconnect body and held in that positio n  
b y  placing fi ber spacers over i n ner ends o f  tubes and 
spread ing tabs. 

k .  When a l l  wi res have been con nected , refasten the 
body of the moveable d isconnect assembly to the breaker 
cross-channe l .  

7 .3-Auxil iary Switch 
The aux i l iary switch is used to make and break various 
control circuits as the breaker is opened and c losed . As 
shown i n  F ig .  5 1  it is mou nted on the left s ide of the front 
frame.  As crossbar ( 1 )  m oves to the open or c losed 
position ,  it operates triangu lar  l i n k  (2) via operat ing  rod 
(3 ) .  The triangu lar l i n k  rotates the aux i l l iary switch 
operat ing shaft (4 ) ,  whose cams open and c lose the switch 
contacts. The top term i nals of the switch are "a" contacts 
(open when the breaker is open) ,  and the bottom termi nals 
are "b" contacts (c losed when the breaker is open) .  

7 .3.1 -Replacement 
Referring to F ig .  5 1 :  

a .  Disconnect a l l  leads. 

b .  Remove two mount ing bolts. 

c. Disengage auxi l iary switch shaft (4) from tr iang u lar  
l i nk  (5 ) .  

d .  Orient the shaft of the new switch so that the arrow 
stam ped on the shaft end poi nts towards the front of the 
breaker. 

e. Push aux i l iary switch shaft into square hole in l i n k  
(breaker open ) .  

f .  Replace mount ing  hardware a n d  wiri n g .  

7.3.2-Adjustment 
The auxi l iary switch operat ing shaft m ust be posit ioned 
such that duri ng  breaker c los ing ,  the "a" contacts make 
before or n ot later than the f i rst touch of the breaker's 
arc ing contacts. I f  before, the open gap of the arc ing  
contacts m ust not  exceed %-inch .  Th is  can  be chec ked by 
connect ing  a bel l set across the "a"  termi nals and slow
closing the breaker with the maintenance handle .  The "a" 
contact c losing can be advanced or retarded by 
lengthen ing  or  shorten ing operat ing  rod (3) , F ig .  5 1 . 

The operat ing  rod should also be a l igned vert ical ly to be 
paral le l  with the sides of the frame center channel  and 
perpendicular to crossbar (1  ) .  Th is  i s  done by sh ift ing  the 
posit ion of bracket (5) .  

1 .  Crossbar 4 .  Cams open and close the switch 
2.  Via operat ing  rod 5 .  B racket 
3. Triangu lar l i n k  

Fig .  51 . Auxi l iary switch 
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7.4-Shunt Trip 
The shunt tr ipping device is  mou nted on a bracket 
attached to the left side of the operat ing mechanism 
( looking from the front) . 

A remote switch or relay contacts are used to close the circu it 
of the device causing the armature (9) to engage the trip paddle 
( 1 1 ), thereby tripping the breaker. The spring (1 )  is used to 
return the armature to the neutral position after the breaker 
trips. 

To prevent overheating ,  the coi l  (7) is cut off by contacts 
of the auxi l iary switch which are open when the breaker is 
open. 

7 .4.1 -R eplacement 
Referring to F ig .  52: 

a. Disconnect coil leads. 

b. Remove mount ing hardware and the device. 

c. I nsta l l  new device in reverse order. 

7 .4.2-Adjustments 
With the shunt  tr ip de-energized and the breaker 
mechanism reset, there m ust be c learance between tr ip 
paddle ( 1 1 )  and armature arm ( 1 0) approx imately 3/32 i n .  

F ro m  1 /32 in .  t o  1 /1 6  i n .  over-travel o f  t h e  armature i s  
requ i red when t h e  breaker is tr ipped. I f  a n y  adjustment i s  
necessary t o  provide th is amount o f  overtravel ,  t h e  tr ip 
lever is bent i n  or  out accord ing ly. 

IE Tr ip shaft of breaker shown i n  tripped posit ion and 

D -----ti---, 
� ------..... 

II] shunt tr ip energized. 

1 .  Spr ing 
2 .  P in  
3 .  Frame 

1--_:__ __ mJ il -:;:::::t::;���T. -�-------L---, �-- � 
4.  Weight 
5.  Screws 

m 
m ----< 

� -----' 

� � .._==;-:;::===F�==o&...... 

Fig .  52 .  S h u nt tr ip dev ice 

6 . 
7 .  
8.  
9. 

1 0. 
1 1 .  
1 2 . 
1 3 .  
1 4. 

Magnet 
Coi l  
Clamp 
Armature 
A rmature arm 
Tr ip paddle 
C lamp 
Mtg .  bracket 
Mtg. hardware 
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SECTION 7-Accessories 

7 .5-U ndervoltage Device 
The undervoltage device (UV)  is mou nted on a bracket 
attached to the r ight side of the breaker operat ing 
mechanism (viewed from front) . I t  tr ips the breaker when 
its coi l  is deenergized. The coi l  leads are connected 
di rectly to secondary disconnects or to a termi nal board. 

U nder normal condit ions,  the coil remains energized, 
perm itt ing the breaker to be c losed. When the system 
voltage decreases to less than 60 percent of its nomina l  
value, the armatu re "drops out" and trips the breaker. An 
open armature prevents the breaker f rom being c losed. 
The armature picks up  and al lows breaker clos ing, when 
the system voltage is 85 percent or more of i ts nominal  
value. 

When the breaker is d isconnected and is to be operated 
manual ly ,  the undervoltage device may be t ied or wired 
down to prevent tr ipp ing.  

7 .5.1 -R eplacement 
Referring to F ig .  53: 

a. D i sconnect coi l leads. 

b. Remove mount ing screws and remove device. 

c. I nstal l  new device in reverse order. 

D --� 

� --_J 

� -------1 

r;--------11 
�==�--------� 

7 .5 .2-Adjustment 
When this device is instal led or replaced, i ts  posit ive abi l ity 
to tr ip the breaker must be demonstrated. 

U ndervo ltage devices trip the breaker when the armature 
opens. This  causes an extension of the armature to stri ke 
the paddle on the tr ip shaft. An  extension o n  the other end 
of the armature (towards the front of the breaker) extends 
through the device frame and l i m its the movement of the 
armature. When the armature is released, th is  extens ion 
stops agai nst a stop which is factory set. To check positive 
trip, the armatu re should be held down,  the end of a 1 /32-
inch diameter wire shou ld be i nserted against the stop,  and 
the armature released. If this tr ips the breaker, the sett ing 
is correct. The place to insert the wire is shown i n  F ig .  54. 
N ote that on ly the tip of the w i re is to be agai nst the stop.  

I f  the u ndervoltage device does not have posit ive tripp ing  
abi l ity, the  adjustment screw of the t r ip  paddle assem bly 
on the trip shaft may be tu rned in  i ncrements of half tu rns 
unt i l  the check is successful .  

When the undervoltage device is c losed and the breaker 
mechanism is reset, there must be clearance between the 
tr ip paddle and the device armatu re. 

1 .  S pri ng 
2. B racket 
3.  Adjust ing plate and screw 
4. Shading r ing 
5.  Armature 
6. Coi l  
7 .  Clamp 
8 .  M ag net 
9 .  Screws 

1 0. P in  
1 1 .  Adjusting screws 
1 2 . Locking w i re 
1 3 .  Adjusting screws 
1 4 .  Trip paddle and clamp 
15.  Mtg. hardware 

Fig .  53. U ndervo ltage device - energ ized ( breaker reset) 
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1 

1 .  Stop 
2. Armature 
3. I nsert w i re gage 

Fig .  54. Posit ive t r ip  check 

7.6-Statlc Time-Delay U ndervoltage 
In addit ion to the i nstantaneous u ndervoltage tr ipping 
device mounted o n  the breaker, the static t ime-delay 
u ndervoltage inclu des a separately mounted t ime-delay 
u n it .  Table 7 l ists the Cat. Nos. avai lable.  

I f  the a-c control voltage is any voltage other than 
208/240V ac, a control power transformer (also remotely 
mounted with respect to the breaker) m ust be used. Th is  
must have a m i n i m u m  rat ing  of 1 00 volt-amperes. 

When i nstal led,  the voltage to be mon itored is connected 
across term i nals No.  1 and No . 2 of the stat ic delay box. 
The coil of the tr ipp ing u n it is con nected across terminals 
No. 4 and No. 5 of the static box through the secondary 
d iscon nects of the breaker. The secondary disconnects to 
be used wi l l  be shown on the breaker wir ing diagram. 

No more than one u ndervo ltage tr ipping device should be 
used in conju nct ion with one static ti me-delay u n it. 

The stat ic  t ime-delay u ndervo ltage can also be furnished 
with a thermotector control  u n it. Overheating of motor 
windings causes the thermotector, i m bedded in the motor 
windi ngs, to open. Th i s  de-energizes the undervoltage 
device on the breaker and drops the motor load . 

I n  the event the device fai ls to pick-u p, the fol lowing 
checks are recommended to determ ine whether the 
mag netic device on the breaker of  the stat ic t ime delay u n it 
is the fau lty com ponent: 

1 .  Check in put voltages across terminals 1 and 2 o n  the 
static box. See Table 7 for these values.  

2 .  Check output voltages on termi nals 4 and 5 with the 
u ndervoltage device con nected . See Table 7 for values. 

3. Check resistance of the disconnected undervoltage 
device. See Table 7 for values.  

See I nstruct ion Sheet G EH-4545 for more detai led 
i nformat ion ,  i nc lud ing  schematic d iagrams and c i rcu it 
descript ion .  

Table 7-Time-Delay U nits 

CONTROL APPROXIMATE STEADY STATE NOMINAL DC COIL 
VOLTAGE DC OPERATING VOLTAGE RESISTANCE 

TERMINALS TER MINALS (OHMS) 
CAT. NO. 1 & 2 4 & 5  @ 25°C 

TAKYUVT- 1 1 25 VDC 50 440 

TAKYUVT-2 250VDC 1 00 1 600 

TAKYUVT-3 208/240 VAC 1 1 0/ 1 25 1 600 
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SECTION 7-Accessories 

7.7-Eiectric Lockout Device 

The Electric Lockout Device is used in conjunction with the 
normal ly-closed auxil iary contacts of another breaker. This 
device provides a convenient method to electrically interlock 
two or more breakers so that no two may be closed at the same 
t ime. When its coi l is de-energized, the electric lockout device 
holds an open breaker trip-free. However, once the breaker is 
closed, the breaker mechanism cam operates l inkage which 
mechanically holds the lockout device armature closed to pre
vent trippng the breaker in the event the lockout coi l  is de
energized. 

The lockout device is mou nted on the right side of the 
mechanism frame viewed from the front as shown i n  F ig .  
5 5 .  When the breaker opens, the breaker cam m oves down, 
al lowing the lockout device to assume its normal ,  de
energized posit ion .  

- · -

1 .  Front of breaker 

, - - -�\ 
I o 
I 

I 

I 
I 
I 
' 
' 

_ _ _  _. 

2. Pul l  knob for manual defeat of lockout device 
3. Manual defeat l inkage 
4. Adjustin g  n uts 

Each electric lockout device also i ncludes a By-Pass or 
" manual defeat" l i nkage to permit c los ing  the b reaker 
when the lockout is de-energ ized. Th is  a l lows startup of 
"dead" systems. A pu l l  knob for th is  purpose is  located 
beneath the breaker frame. 

7.7.1 -Adjustment 
All lockout devices are factory adjusted. I f  adjustments are 
needed, referring to F ig .  55: 

a. Adjust " manual defeat" l i nkage adjust ing  nuts to  
obtai n max travel of  lockout t r ipp ing  arm. 

b. With breaker in  open and reset posit ion and l ockout 
coi l  de-energ ized, pul l  knob for " manual defeat". C heck 
clearances between lockout tr ip arm and adjusti ng screw. 
Clearance m ust be .06 to .09. Release knob,  lockout tr ip  
arm m ust move tr ip padd le .03 to .06 beyond point  of  
tr ipping breaker. Adjust screw accord ing ly.  

IE \'0/ 
I I 

5. Lockout co i l  

Ill 

6. Lockout tr ipping arm 
7. Adjustin g  screw 
8. Trip paddle 

9. .06 to .090 clearance 
1 0. Lockout-lever 
1 1 .  Mounting screws 
1 2. Breaker cam 

F ig·. 55. E lectr ic lockout device ( breaker c losed) 
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7 .8-Bell Alarm Device 
This  device provides a means for remote ind icat ion that 
the breaker has been tr ipped due to action of one of its 
automatic trip devices ( overcurrent, UV) or drawout 
interlocks. I t  is not activated by the manual trip button or 
shunt  trip device. 

The bell  alarm dev ice can be equ ipped with an optional 
lockout featu re wh ich,  u pon activat ion of the bell alarm, 
prevents rec losure of the breaker unti l the bel l a larm is 
reset. A bell alarm without the lockout feature can be 
tu rned off ( reset) by any of three modes: 

a. Reclos ing the breaker. 

b. Depressi ng the manual trip button .  

c. Energ iz ing the shunt  tri p device. For th is  m ode, a 
normal ly open contact of the bell  alarm switch must be 
connected i n  paral lel with the auxi l iary switch "A" contact 
in the shunt trip c i rcu it. 

For a bell  alarm with lockout, only reset m odes (b) and ( c) 
apply. 

7 .8.1 -Adjustment 
I n  F ig .  56 ,  the compo nents of a bel l alarm with lockout are 
shown in the breaker c losed position .  The device is 
actuated by crossbar side l i n k  pin ( 1 )  wh ich engages 
operat ing l i n k  (2 ) .  Lockout screw (3) should be adjusted so 
that it engages tr ip paddle (4) to d isplace tr ip shaft (6) 
when the breaker is opened. This keeps the breaker tr ip 
free unti l  the be l l  a larm is reset. 

O perati ng the manual tri p button m ust not actuate the bel l  
alarm device. With the manual tr ip button fu l ly depressed, 
the trip rod release col lar ( 7 )  should  be positioned on tr ip 
rod (8)  so that latch (9) and catch ( 1  0) d isengage before 
the breaker opens. When the manual tr ip button is not 
depressed, there should be approximately a 3/1 6" gap 
between the trip rod release col lar ( 7 )  and the latch (9) .  

The bell alarm is bypassed also whenever the shunt trip is 
energized. This is accompl ished by latch release strap ( 1 )) 
which is engaged by shunt trip armature lever ( 12). Strap ( 1 1 )  is 
part of device latch (9), and must be formed to hook around ar
mature lever ( 12) such that the device latch and catch 
disengage before the breaker opens. 

With the breaker in reset position there must be at least 1 /1 6  
clearance between shunt trip armature ( 12) and breaker trip 
paddle (4). 

1 .  Crossbar side l i nk  p in  
2 .  O perat ing l i n k  
3 .  Lockout adjust ing screw 
4. Lockout tr ip paddle-

affixed to item 5 
5. Tr ip paddle for shunt tr ip 

mJ 
) 

6. Tr ip shaft 
7 .  Trip rod release col lar 
8.  M anual tr ip rod 
9. Device latch 

1 0. Device catch 
1 1 .  Latch release strap 
1 2 . Shunt trip armature lever 
1 3. Shunt tr ip armature 
1 4. Shunt tr ip 
15 .  Bel l  a larm switches 
1 6 .  Switch operating arm 

- ----= =--:;;--

Fig .  56. Bel l  alarm dev ice 
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SECTION 7 -Accessories 

7.9-0pen Fuse Lockout Device 
The open fuse lockout device (OFLO) is an anti-s ing le
phasing device used on breakers employed in conju nction 
with cu rrent- l i m it ing fuses. The device consists of an 
ind ividual trip solenoid for each pole, connected d i rectly 
across the fuse in that phase. Blowing of any fuse operates 
its solenoid,  tr ipping the breaker. An i nd icator for each 
phase p inpoi nts the b lown fuse. The breaker remains tr ip
free u nt i l  the i nvolved phase of the O FLO device is reset. 

Referrin g  to F ig .  57, when a fuse blows, coi l  (6) in that 
phase is energ ized and closes armature (8) ,  engag ing  tr ip 
paddle ( 1 ) which tr ips the breaker. In the process, spr ing 
( 1 2) d ischarges and p ivots arm (9) counterclockwise, 
latch ing  armature (8) closed. This  m otion also moves reset 
button ( 1 0) forward, ind icat ing  which fuse has blown. The 
latch-held armature keeps the breaker tri p-free unti l the 
OFLO is reset. Coi l  (6) is  de-energ ized as soon as the 
breaker is tri pped.  

7.9.1 -Coil R eplacement 
To replace coi l  (6) ,  p roceed as fol lows: 

1 .  Remove f ive bolts mount ing the device to the s ide 
plate and front  frame. Lower the lockout device, gu id ing  

rod (3 )  through rod gu ide (2 ) .  Cont inue loweri ng the  
device unt i l  m ovement i s  restricted by the device wir ing 
harness. 

2 .  D isconnect coil leads. 

3 .  Remove two screws ho ld ing the trip device to the 
device mount ing plate. 

4. Bend lower end of brass coi l  c lamp straight .  

5.  Remove coi l .  I nstal l  new coi l  and replace parts in 
reverse order. 

7 .9.2-Adjustments 
From 1 /32 to 1 /1 6  i nch armature overtravel is requ i red 
when the breaker is tr ipped. A 1 /8-inch  m i n i m u m  
clearance is  needed between tr ip padd le  ( 1 ) a n d  rod (3) 
with breaker i n  the reset posit ion .  To m ake these 
adjustments l oosen locknut (4)  and turn rod (3) in or  out to 
obtain the proper overtravel and clearance. Ret ighten lock 
nut (4) .  

A 1 /8-i nch  m i n i m u m  clearance shou ld  be mainta ined at 
reset button ( 1 0) .  To adjust, loosen lock nut  ahead of 
button and turn button unt i l  p roper d istance is  o btained. 
Ret ighten lock nut.  

1 .  Tr ip padd le  
2 .  Rod gu ide 
3 .  Rod 
4. Lock n ut 
5. T ri p  solenoid 
6 .  Coi l  
7. L ink assembly 
8. Armature 
9. Arm 

1 0. Reset button 
1 1 .  Rod, reset button 

'---;=====:.__-Ill 1 2. Springs, reset rod 
13. Spri ng, l i nk  assembly 
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1 4. M ount ing bracket 
1 5. Tr ip shaft 

F ig .  57. O pen fuse lockout device 
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SE CTION 8-T ype SST Overcurrent Trip Device 

The SST is a sol id-state, d i rect-act ing ,  self-powered tr ip  
device system. The SST system consists of  the SST 
program mer u n it, current sensors, and a f lux shifter tr ip 
device. F ig .  58 shows a block d iagram of the system. 

8.1 -Programmer U nit 
Fig .  59 shows a typical SST programmer u n it .  The 
program mer un it provides the com parison basis  for 
overcurrent detection and del ivers the energy necessary to 
tr ip the breaker. It conta ins the electron ic  c i rcu itry for the 
various tr ip elements.  T heir  associated pickup and t ime 
delay adjustments (set-points) are located on the face 
plate. Depending on the appl icat ion,  program mer u n its 
may be equ ipped with various combi nat ions of Long T i me, 
Short T i me, I nstantaneous and G round Fault tr ip elements. 
See Table 8 for avai lable rat ings, sett ings and trip 
characteristics. Adjust ments are made by removing  the 
clear cover over the face p late, u nscrewing (counter
clockwise) the set-point knob, moving the set-point along 
the s lot to the new sett ing ,  and screwing the set-point 
knob in .  O nce al l  adjustments are made, i nsta l l  the clear 
cover to the face p late. 

The SST programmer u n its can be optional ly equi pped 
with trip ind icators (targets) . These are pop-out, 
mechanical ly-resettable p lungers located across the top of 
the p rogram mer's front. U n its with a ground fault element 
employ three targets: from left to r ight, the fi rst is for 
overload, the second for short circuit ( actuated by the 
short t ime and instantaneous elements) and the th i rd for 
ground fault .  The latter is om itted on un its without ground 
fault. 

Each target pops out when its associated tr ip element 
operates to trip the breaker. After a tr ip,  the popped target 
must be reset by hand.  H owever, neglect ing to reset does 
not affect normal operat ion of any tr ip  element or  prevent 
the breaker from being reclosed. 

The programmer unit is mounted to the left side of the breaker 
as shown in Fig .  60. The bracket attached to the top of the pro
grammer, see Fig. 59, engages with a bracket mounted to the 
breaker's center channel. 

I 

����_j-------;.PR;-;;O�G::RAMME R U N I T  : L - - - - - - - - - - - - - - - - - - - _ __j 

F ig .  58. SST block d iag ram 

Table 8-SST Trip Characteristics 
SST PROGRAMMER ADJUSTMENT RANGE (Set Point) 

Ground Fault Long Time Short l ime 
Pickup 

Breaker Frame Sensor Taps Pickup Delay (L) Delay Pickup 
Frame Size (X) (Multiple Band (Multiple Band (Multiple 
Type (Amperes) (Amperes) of X) (Seconds) of X) (Seconds) of L) 

300, 400, 600, 800 

AKS-5/5A-50 1 600 
or .25, .3, .4, 

600, 800, 1 200, .5, .6 (X) 
1 600 

AKST-5/5A-50 2000 
BOO, 1 200, .2, .25, .3, .4, 
1 600, 2000 . 5, .6 (X) 

AK-5/5A-75 1 200, 1 600, Maximum Maximum 1 .75, 2, 

AKR-5/5A-75 
3000 

2000, 3000 0.30 22 2.25, 2.5, 
.2, .22, .25 3, 4 (L) 

.3, .35, .37 (X) lntermed. 6 . .  7, .8,.9 , lntermed. 

AKR-5B/5C/5S-75 3200 
1 200, 1 600, 0 . 165 1 ,  1 . 1  (X) 10 -<>r-
2000, 3200 Minimum Minimum 3, 4,  5, 6 

AK-1 00 
4000 

1 600, 2000, . 1 8,  .2 ,  .22, 0.65 4 8, 1 0  (L) 
AKR-1 00 3000 4000 .25, .27, .3 (X) 

NOTES 1 2 4 2 3 2 

1 X = Sensor ampere rating = trip rating. 3 Time delay at lower limit of band @ 6L. 
2 Pickup tolerance = :>: 1 0%. 4 Time delay at lower limit of band. 

Applicable time-current curves: GES-60338, 6034A, 60358 

Delay 
Band 

(Seconds) 

Maximum 
0.35 

lntermed. 
0.21 

Minimum 
0.095 

4 

In stan-
taneous 
Pickup 

(Multiple 
of L) 

4, 5, 6, 8, 
10 ,  1 2  (L) 

2 
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SECTION 8-Type SST Overcunent Trip Device 

F ig .  59 SST prog ram mer 

8.2-Current Sensors 
The SST system uses two types of cu rrent sensors, a 
phase sensor and a neutral sensor. F ig .  61 shows a p hase 
sensor. F ig .  62 shows the neutral sensors avai lable. The 
current sensor suppl ies the power and s igna l  i n puts 
necessary to operate the trip system.  Each sensor has four 
taps which provide f ield adjustment of the tr ip device's 
cont inuous ampere rat ing .  

The SST Ground Fault trip element operates on the principle 
that the instantaneous values of current in the three conduc
tors (four on 4·wire systems) add to zero unless ground current 
exists. On SST's equipped with Ground Fault, the ground trip 
signal is developed by connecting each phase sensor in series 
with a companion primary winding on a ground differential 
transformer mounted in the programmer unit. Its secondary 
output is zero so long as there is not ground current. 

48 

Fig .  60. AKS-SA-50 

Appl ication of the G round Fault element on 4-wire systems 
with neutral grounded at the t ransformer requ i res the 
additional,  separately mou nted neutral sensor (F ig .  62) 
i nserted in the neutral conductor; its secon dary is 
connected to a fourth primary wind ing o n  the ground 
d i fferential transformer. See Fig .  72.  This "fourth-wire" 
n eutral sensor is an electrical dupl icate of the phase 
sensor, i nc lud ing taps. T herefore, when taps are changed 
on the phase sensors, those o n  the neutral sensor m ust be 
correspond i ngly positioned. 

When used, the neutral sensor is separately mounted in 
the bus or cable compartment of the switchgear. I n  
d rawout construct ion,  its output i s  automat ical ly 
connected to the breaker via secondary d isconnect blocks. 
See Fig.  63. 
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AKR 7�1 00 AKS SO 

Fig .  61 . SST phase sensors with tap board 

AKA 75/1 00 AKS 50 

Fig .  62 .  SST neutral sensors 
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SECTION 8-Type SST Overcurrent Trip Device 

1 .  Neutral sensor 
secondary disconnect b lock 
breaker mounted 

2 .  Equ i pment 
mounted 

Fig .  63. N eutral sensor secondary disconnect block 

8.2.1 -Replacement of Current 
Sensors - AKS 50 

Referri ng to  F ig .  64, AKS50 phase sensors are 
removed as fol lows: 

a. Remove the connections to and the wi ri n g  harness 
from the sensor tap board. 

b. Remove the tap board retain i n g  hardware. 

c. Remove the lower connect ion strap. 

d.  Sensors are secured with RTV. Loosen RTV and 
remove sensors.  

e. I f  the front and back frame have not been separated, 
replacement of the center pole sensor requ i res removal of 
the mechanism prop. Refer also to F ig .  24: 

1 .  Remove retai n ing  rings. 

2 .  D isconnect spring .  

3. Remove bear ings 

4. Remove prop. 

50 

1 .  Connectio n  strap 
2 .  Bearin g  
3. Retain i ng r ing 
4. Prop 

Fig .  64. Sensor rep lacement 
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1 .  Primary disconnects 
2. Tap board 

Fig .  65 . AKR 75/1 00 sensor rep lacement 

8.2.2-Replacement of Current 
Sensors - AKR 75/1 00 

Referring to F ig .  65, the AKA 75/1 00 phase sensors are 
removed as fol lows: 

a. D iscon nect the wir ing harness and connections from 
the senser tap board. 

b. Remove the tap board hardware. 

c. Remove the pr imary disconnect assem bl ies from the 
stud. 

d. Remove the sensor and tap board. 

e. R eassemble  in reverse order, a l ign  projections on rear 
of sensor with n otches in  the posit ion ring which is 
mounted on the stud. Refer to S ection 7 . 1 . 1  for torque 
requ i rements for the primary d iscon n ect hardware. 

8.3-Fiux Shift Trip D evice 
The F lux S hift Tr ip device is a low-energy, electromagnet ic  
device wh ich,  u pon receipt of a tr ip s ig nal from the 
programmer un it ,  trips the breaker by actuat ing  the tr ip 
shaft. 

The mounting arrangement of th is component is i l l ustrated 
in Figs. 66 and 67. An electromagnetic actuator located on 

the u nderside of the front frame is coupled to the breaker's 
tri p shaft via a trip rod driven by the actuator arm. The 
actuator is  a solenoid whose armature is spri ng-loaded 
and held in its normal ( R eset) posit ion by a permanent 
magnet. I n  this state the spring is compressed. 

So long as the actuator remai ns in the Reset position,  the 
breaker can be c losed and opened normal ly at wi l l .  
H owever, when a c losed breaker receives a trip s ignal  from 
the programmer u n it, the actuator is energ ized and its 
solenoid flux opposes the magnet, al lowing the spri ng to 
release the armature; th is drives the tri p rod against the 
trip shaft padd le, tr ipping the breaker. 

As the breaker opens, the actuator arm is returned to its 
normal ( Reset) posit ion via l i n kage driven by a crank  on 
the breaker's main shaft. The permanent magnet again 
holds the armature captive in  read i ness for the next tr ip 
s igna l .  

The tr ip device requ i res on ly one adjustment-the tr ip rod 
length. As shown in Fig .  68, the c learance between the tr ip 
rod end and the tr ip shaft paddle is gaged by a 0 . 1 25 inch 
d iameter rod . Adjust gap to 0 . 1 25 i nch ± O.Q1 5 i nch. To 
adjust, open the breaker and restore the breaker 
mechan ism to its Reset posit ion .  Loosen the jamb nut,  
rotate the adj uster end unti l  the proper gap is attai ned, 
then ret ighten the jamb nut.  

Whi le operati ng the breaker, i nsure that the actuator 
bracket does not interfere with the buffer stud. Adjust by 
loosening actuator bracket mount ing screws and rotating 
the bracket c lockwise to take up  mounting hole s lack. 
Ret ighten screws. 

The actuator is a sealed, factory-set device and requ i res no 
maintenance or f ie ld adjustment. I n  case of malfu nct ion,  
the com plete actuator u n it should be replaced. When 
making the electrical connection to the repl acement un it, it 
is recommended that the breaker harness be cut at some 
convenient point and the new actuator leads solder-spl iced 
thereto. An alternate metnod is to u nt ie the breaker 
harness and remove the old actuator leads d i rectly from 
the female A M P  connector on the end of the breaker 
harness. H owever, A M P  extraction tool Cat. No. 3051 83. is 
requ i red for th is  method. 

CAUTION: I F  THE BREAKER MUST CARRY 
CURRENT WITHOUT OVERCURRENT 
PROTECTION, THE SST TRI P DEVICE SYSTEM 
MUST BE PREVENTED FROM OPERATING. 
THE RECOMMENDED METHOD IS TO SHORTEN 
THE TRIP ROD BY TURNING ITS ADJUSTER 
END FULLY CLOCKWISE. THIS PREVENTS 
ACTUATION OF THE TRIP SHAFT PADDLE. 
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SECTION 8-Type SST Overcurrent Trip Device 

1 .  Actuator bracket 
2. Buffer stop 
3. Crossbar 

Fig .  66. F lux sh ift tr ip  device - l i n kage attach ment 

1 .  Actuator 
2. Actuator arm 
3. Trip rod 
4. Trip  rod adjuster end 
5 .  Reset l i nkage 
6. Actuator bracket 
7. Mounting base 

Fig .  67. F lux sh ift tri p device with operat ing  l i n kages 
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. 1 25 D I A. 
TR I P  ROD 
IN " R ESET" 

R O D  POSITION 
ADJUSTER 

END 

CROSSBAR 
(BKR.  OPEN) 

Fig .  68. F lux sh ift tr i p device adjustments 

F ig .  69 . SST/ECS test set, cat. no.  TAK-TS1 

BU FFER 
STUD 
POSITION 
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SECTION 8-Type SST Overcurrent Trip Device 

8.4-Troubleshooting 
When malfu nction ing  is suspected, the fi rst step i n  
trou bleshoot ing i s  t o  exam ine the c i rcu it breaker a n d  its 
power system for abnormal condit ions such as: 

a. Breaker tr ipp ing in proper response to overcu rrents 
or i nc ipient g round fau lts. 

b. Breaker rema in ing  i n  a tr ip-free state due to 
mechanical i nterference along its tr ip shaft. 

c. I nadvertent shut tr ip activat ions. 

WARNI NG: DO NOT CHANGE TAPS O N  T H E  
CURRENT SENSORS OR ADJ UST THE 
PROGRAM M ER U N I T  SET KNOBS W H I L E  
THE BR EAKER IS  CARRYING CU R R ENT. 

O n ce it has been establ ished that the c i rcuit  breaker can 
be opened and c losed normal ly from the test posit ion,  
attent ion can be d i rected to the tr ip device proper. Testing 
is performed by e i ther  of two methods: 

1 .  Cond uct h igh-current, s ing le-phase tests on the 
breaker us ing a h igh  cu rrent-low voltage test set. 

NOTE: For these s ing le phase tests, special 
connections m ust be employed for SST 
breakers equ ipped with G round Fau lt. Any 
s ing le-phase i nput to the ground d i fferential 
transformer wil l  generate an unwanted "ground 
fau lt" output s igna l  wh ich wi l l  t r ip the breaker. 
Th is  can be n u l l i f ied either by 

a. test ing two poles of the breaker in  
series, or  

b. Us ing  the G round Fault  Defeat Cable as 
shown in F ig .  73. Th is special  test cable 
energizes al l  the pri mary wind ings of the 
d ifferential transformer i n  a self-cancel l ing ,  
series-paral lel connection so t hat i ts  secondary 
output is always zero. 

2 .  Test the components of the SST system using 
portable Test Set Type TAK-TS1 ( Fig.  69) .  The appl icable 
test procedu res are detailed in I nstruction Book G EK-
64454 and are summarized in Sect ion 8.4. 1 . 

The TAK-TS1 Test Set is a portable instrument designed 
for f ield check ing the t ime-current characteristics and 
pickup cal ibration of the SST's various tr ip elements.  I t  can 
verify the abi l ity of the F lux-S h ift Trip device to tr ip the 
breaker and, in  addition ,  inc ludes means for continu ity 
checking the p hase sensors. 

54 

8.4. 1 -SST Test Set 
The TAK-TS1 Test Set is a portable i nstrument designed to 
f ield-check t ime-current characteristics and p ickup claibrat ion 
of the SST's trip elements. I t  can verify the abil ity of the Flux· 
Sh ift Trip Device to trip the breaker and i ncludes means for 
cont inu ity checking phase sensors. 

WARNING: BEFORE CONN ECTI NG TEST SET TO 
BREAKER TRI P  DEVICE SYSTEM, ENSURE C I R
CUIT BREAKER IS COMPLETELY DISCON
N ECTED FROM ITS POWER SOURCE. ON 
DRAWOUT EQUIPMENT, RACK BREAKER TO 
DISCONN ECTED POSITION.  VER I FY BREAKER 
IS  TRIPPED. 

Either of two test modes may be employed: 

"A" - Programmer U n it O n ly .  These tests are conducted 
with the progra m mer u n it d isconnected from the breaker. 
During test, the u n it can remai n attached to the breaker o r  
may b e  completely removed from it .  

CAUTION: N EVER DISENGAGE THE HARNESS 
CONNECTOR FROM TH E PROGRAMMER UNIT ON 
A BREAKER ENERGIZED AND CARRYING LOAD 
CURRENT. TH IS  WILL OPEN-CIRCUIT THE CUR
RENT SENSORS, ALLOWING DANGEROUS, DAMAG
I NG VOLTAGES TO DEVELOP. 

Test scope: 

1 .  Verify the t ime-cu rrent characteristics and p ickup 
cal ibration of the various tr ip e lements. 

2 .  Verify operation of the SST target i n d icators on 
program mer u n its so equ ipped. 

"B" - Complete T ri p  Device System.  For these tests, the 
programmer un it must be mounted o n  the b reaker and 
connected to its wir ing harness. 

Test scope: 

1 .  All "A" tests p reviously described, p lus provis ion for 
opt ional ly switch ing  the p rogrammer's output to activate 
the F lux-S h ift Device and verify its operatio n  by physical ly 
tr ipping the breaker. 

2. Check phase sensor cont inu ity. 

I n  the event that any component of the SST system does 
not perform with in  the l im its p rescribed in test i nstruct ions 
G EK-64454, it should be replaced. 
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SECTION 8-Type SST Overcurrent Trip Device 

8.4.2-Resistance Values 
For use in  trou bleshooting ,  the Com mon to Tap res istance 
for SST current sensors is g iven in Tables 9 and 1 0 .  T hese 
values apply to both phase and neutral sensors. 

Table 9-Sensor R esistance Values 
AKS 50 

Breaker Resistance in ohms 

Frame Ampere between COMMON 
Size Tap and TAP Terminals 

300 5 . 3-6 . 1  

400 7 . 2-8.2 

600 1 0 .8-1 2.4 

AKS-50 
800 1 4 .6-1 6.9 

600 6.4-7 . 6  
800 8.8-1 0.4 

1 200 1 3.5-1 5.8 
1 600 1 9 .4-22.8 

800 1 0 .2-1 2.0 

AKST-50 1 200 1 5 .8- 1 8.6 

1 600 22.0-25.9 

2000 28.5-33.6 

Table 1 0-Sensor R esistance Values 
AKR 75/1 00 

Resistance in ohms 
Tap Tap between COMMON 

Breaker Terminal Lead terminal (white 
(AMP) Co lor lead) and TAP 

terminal 

1 200 Black 1 3.4-1 5.7 

AKR-75 
1 600 Yellow 1 8 .3-21 .5 
2000 Red 23.5-27.6 
3200 Green 42. 1 -49.5 

1 600 Black 1 8.3-21 .6 
AKR-1 00 

2000 Yel lo w 23.5-27.6 
3000 Red 37.7-44.3 
4000 Green 53.4-62.6 

The coi l  resistance of the SST /ECS F l ux sh i fter dev ice is 
approxi mately 1 6  oh ms. 

8.4.3-False Tripping-Breakers 
Equipped with G round Fault 

When nu isance tr ipp ing occu rs on breakers equ ipped with 
the G round Fault tr ip element, a probable cause is the 
existence of a false "ground" s ignal .  As i nd icated by the 
cabl ing  diagram of F ig .  71 each phase sensor is  connected 
in a series with a pr imary wind ing  on the G round Fault 
d ifferential transformer. U nder n o-fault condit ions o n  3-
wire load c ircu its, the c urrents in these three wind ings add 

to zero and no g round s ignal is developed. This current 
sum wi l l  be zero only if all th ree sensors have the same 
electrical characterist ics. If one sensor d iffers from the 
others ( i . e . ,  d i fferent rat ing  or  wrong tap sett ing) ,  the 
d ifferent ia l  transformer can produce output sufficient to 
trip the breaker. S im i larly, d iscont i nu ity between any 
sensor and the programmer  u n it can cause a false tr ip 
s ignal .  

If nu isance tr ipp ing is  encountered on any breaker whose SST 
components h ave previously demonstrated satisfactory perfor
mance via the TAK-TS1 Test Set, the sensors and their connec
tions should be closely scrut in ized after d isconnect ing the 
breaker from al l  power sources. 

a. Check that a l l  phase sensors are the same type 
(am pere range).  

b. Ensure that the tap sett ings on a l l  3-phase sensors 
are identica l .  

8.5-SST Cabling D iagrams 
c. Verify that the harness connections to the sensors 

meet the polarity constra ints i ndicated by the cabl ing 
d iagram, i .e . ,  wh ite wi re to COM M O N ,  black wire to TAP. 

d.  O n  G round Fault breakers serv ing 4-wi re loads, check 
that the neutral sensor is properly connected (see cabl i ng 
d iag ram F ig .  72.  I n  particu lar, 

1 .  Verify that the neutral sensor has the same rat i ng and 
tap sett ing as the p hase sensors. 

2 .  Check cont inu ity between the neutral sensor and its 
equ i p ment-mounted secondary disconnect b lock.  A lso 
check for cont inu ity from the breaker-mounted neutral 
secondary disconnect b lock through to the female harness 
connector (terminals L and N . ) .  

3 .  I f  t h e  breaker's lower studs con nect to t h e  supply 
sou rce, then the neutral sensor m ust have its LOAD end 
connected to the source. 

4.  Ensure that the neutra l  conductor is carry ing on ly  
that neutral current associated wi th  the breaker's load 
current ( neutral n ot shared with other loads) .  

e .  I f  the preced ing  steps fai l  to identify the problem,  
then the sensor resistances should be measured. S ince the 
phase and neutral sensors are electrical ly identical, their 
tap-to-tap resistance should c losely agree. See Table 9 or 
Table 1 0 . 

55 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



56 

+A + B  + C  

A A A 
Bf������E r"f -1-t- 1  

� }===}===):. I . 
LEFT POLE l 
CURRENT 
SENSOR 

I 

FLUX SHIFT 
TRIP DEVICE 

WHITE 

BLACK 

WHITE 

BLACK 

WHITE 

PROGRAMMER 
UNIT 

,- - ----

I 
BLACK 

I ����--�� 
I_ J 

r r r 
LOAD 

PROGRAMMER 
CONNECTOR 

(AMP 201297-1 )  

Fig .  70 .  Cabl i ng  d iag ram-SST without g round fau lt 

+A + B  + C  

A A A 
Bf�����E rf -[-t- � 

� }= ==}===)=I 
LEFT POLE I I 
CURRENT 
SENSOR 

FLUX SHIFT 
TRIP DEVICE 

PROGRAMMER 
UNIT 

,--- -- -
(48V. de) 

1-""'"-""!.!..kH--.( 4� ..... (TO SCR 
ANODE) 

WHITE 

BLACK 

WHITE 

BLACK 

WHITE 

I 
I ���B�L�A�C�K--�� 
,_ J 

r r r 
LOAD 

\ I  _ _ _ _ _ _. 
HARNESS 

CONNECTOR PROGRAMMER 

(AMP 201298-1 ) CONNECTOR 
(AMP 201 297-1 )  

F i g .  71 . Cabl i ng  d iagram-SST with g round fau lt on 3-wi re load 
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+A + B  + C  

A. A.  A. 
B:������E rf -1-1:- 1 � )===}==}= 

I 

FLUX SHIFT 
TRIP DEVICE 

PROGRAMMER 
UNIT 

�- - - - - -
(48V. de) 

t='-=t-o-1-< �+o+- (TO SCR 
ANODE) 

l 'rt��--1-�--�W�H�IT�E--��.�� 
A 

c I � 
I I 
I A 

I 
NEUTRAL I 
SENSOR 1 

DISCONNECT 
I 

EQUIPMENT -MOUNTED 
NEUTRAL SENSOR '--------..�---...J 

4-WIRE LOAD 

BLACK 

WHITE 

D 

BLACK 

WHITE 

BLACK 

WHITE 

BLACK 

HARNESS 
CONNECTOR PROGRAMMER 

(AMP 201 298-1 )  CONNECTOR 
(AMP 201297-1 ) 

Fig .  72. Cabl i ng  d iag ram-SST with grou nd fault on 4-wi re load 

MALE 
END 

FEMALE 
END 

ANY SST 
PROGRAMMER 
U N I T  WITH 
GROUND FA ULT 
ELEMENT 

Fig .  73. Cabl i ng  d iagram with grou nd fau lt defeat cable inserted 
between breaker harness and SST program mer u n it-for 
use dur ing  s ing le-phase, h igh  cu rrent-low voltage test ing 
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SECTION 9-Type ESC Overcurrent Trip Device 

The ECS is a sol id-state, d i rect-acti ng,  self-powered tr ip 
device system. The ECS system consists of the ECS 
programmer u n it shown in  Fig. 74, current sensors, and a 
f lux sh ifter tr ip device. F ig .  75 shows a block d iagram of 
the system. 

The ECS trip system essent ia l ly dup l icates the SST tr ip 
system described i n  Sect ion 8 except for the fol lowing: 

1 .  Program mer u n its are l im ited to combinations of 
Long T ime, Short T ime and I nstantaneous tr ip elements 
only .  The G round Fault element is not avai lable.  

2 .  Fault ind icators (tri p targets) are not avai lable.  

3 .  Phase sensors are not tapped. As l i sted i n  Table 1 1  
each sensor has on ly  a s ing le  ampere rat ing .  A d i fferent 
sensor is avai lable for each of the tabulated am pere 
rat ings, which s pan the same range as SST, see Fig .  76. 

4. N eutral sensors are not requ i red because there is no 
Ground Fault funct ion.  

In al l  other respects the ECS tr ip device system operates 
and can be treated identical ly  to SST. Th is  inc ludes 
c ircu itry, size, construct ion ,  component l ocat ion ,  
programmer un i t  set points, performance characteristics, 
operat ing range, qual ity,  rel iabi l ity and the f lux shift tr ip 
device. Use the same troubleshoot ing and test procedu res 
for s ing le-phase, h igh  current- low voltage tests or those 
employing the TAK-TS1 Test Set . The G round Fault test 
procedures, of course, do not apply. ECS phase sensor 
resistance val ues are g iven in Table 1 2 .  

8 

1 )-- - -

Fig .  75. ECS block d iagram 
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Fig .  74. ESC programmer u n it 

F ig .  76. ECS cu rrent sensor www . 
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Table 1 1 -ECS Trip Characteristics 

ECS PROGRAMMER ADJUSTMENT RANGE (Set Points) 
Frame 

Breaker Size Sensor 
Frame (Amperes) Ampere 
Type Size Rating 
Type (Amperes) (X) 

AKS-4/4A-50 1 600 
300, 400, 600, 800 

1 200, 1 600 

AKST-4/4A-50 2000 
800, 1200, 
1 600, 2000 

AK-4/4A-75 
3000 

1 200, 1 600, 
AKR-4/4A-75 2000, 3000 

1 200, 1 600, 
AKR-4B/4C/4S-75 3200 2000, 3000, 

3200 
AK-100 1 600, 2000, 

AKR-100 
400 

3000 4000 
NOTES 1 

1 X= Sensor ampere rating = trip rating. 
2 Pickup tolerance = :t 1 0% 

Long Time Short Time 
Pickup 

(L) Delay Pickup Delay 
(Multiple Band (Multiple Band 

of X) (Seconds) of L) (Seconds 

.25, .3, .4 
.5, .6, .7 (X) 

.2, .25, .3, .4, 
.5, .6 (X) 

Maximum 1 .75, 2 ,  Maximum 
22 2.2� 2.5, 0.35 

.6, .7 ,  .8, lntermed. 
3, (L) 

lntermed. 
.9, 1 .0, 1 0  -or- 0.21 
1 . 1 (X) 

Minimum 3, 4 ,  5, Minimum 
4 6, 8, 1 0  (L) 0.095 

2 3 2 • 

3 Time delay at lower limit of band @ 6L. 
• Time delay at lower limit of band. 

Table 1 2-

lnstan-
taneous 
Pickup 

(Multiple 
of L) 

4,  5, 6, 
8, 10,  12 (L) 

2 

9.1 -ECS Cabling D iagram Sensor Resistance Values 

+ A  +B + C  

A A A 
BREAKER � � � 

BACK FRAME r -�, - b - b-: 1 � )= ==)===}= 
LEFT POLE I I 
CURRENT 
SENSOR 

I 

I 
I_ 

r r r 
LOAD 

FLUX SHIFT 
TRIP DEVICE 

PROGRAMMER 
UNIT 

�- - - -- -
1--'-"""'--+<:H--<� H-<>4-- ( 48V. de) 

����:��� (TO SCR 
ANODE) 

WHITE 

BLACK 

WHITE 

BLACK 

WHITE 

BLACK 

HARNESS 
CONNECTOR PROGRAMMER 

(AMP 201 298-1 )  CONNECTOR 
(AMP 201297-1 )  

F i g .  77. Cabl i ng  d iag ram f o r  ECS tr i p device 

Breaker Ampere Resistance In Ohms 
Type Rating Between Terminals 

100 3.0 - 3.4 
150 4.4 - 5.0 
225 4.8 - 5.6 
300 6.4 - 7.2 

AKS50 400 6.7 - 7.8 
AKS750 600 6.4 - 7.6 

BOO 8.8 - 1 0.4 
1200 1 3 .5 - 15.8 
1 600 1 9.4 - 22.8 
2000 29.5 - 34.5 

1 200 1 3.4 - 15.7 
1 600 1 8.3 - 21 .5 
2000 23.5 - 27.6 
3000 37.7 - 44.3 
3200 42. 1  - 49.5 
4000 53.4 - 62.6 
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SECTION 1 0- MicroVesaTrip™ Overcurrent Trip Device 

The M icroVersaTrip is a solid-state, d i rect-acting, self
powered trip device system. The M icroVersaTrip system 
consists of the M icroVersaTrip programmer, current 
sensors, and a f lux sh ifter trip device. Fig.  78 shows a 
block d iagram of the system. 

1 0.1 -Programmer U nit 
Fig. 79 shows a typical M icroVersaTrip programmer un it. 
Like the SST and ECS un its, the M icroVersaTrip provides 
the comparison basis for overcurrent detection and 
delivers the energy necessary to trip the breaker. It 
contains a programmable microelectronic processor which 
incorporates n ine adjustable ti me-current functions, three 
mechan ical fault indicators ( local and remote), a long-time 
pickup LED indicator ( local and remote) and a zone 
selective i nterlocking function. All adjustable programmer 
functions are automatic and self-contained requ i ring no 
external relaying,  power supply or accessories. See Table 
13 for trip functions available and Table t4 for tr ip function 
characteristics. A detailed description of each trip function 
is g iven in  publ ication GEA 1 0265 and G EH 4657. 
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1»-_ 

NEUTRAL 

- - - - - - -

-, 
I 

I 

--' 

SHORT 
IRCUIT 

TARGET 

GROUND 
TARGET 

Fig .  78. M icroVersaTr ip  block diagram 

1 0.1 .1 -F ault  Trip I ndicators 

The optional fault trip indicators are simi lar to the SST in
dicators. They are mechanical pop-out type for identifying 
overload or short circuit over-currents faults when breakers are 
ordered without integral ground fault protection. They are also 
avai lable to identify overload, short circuit and ground fault 
trips for breakers suppl ied with integral ground fault protection. 

Each target pops out when its associated trip element 
operates to trip the breaker. After a tri p,  the popped target 
must be reset by hand. However, neg lect ing to reset does 
not affect normal operation of any trip element or prevent 
the breaker from being closed. 

1 0.1 .2-Remote Fault I ndication 
Remote fault  indication is avai lable in the form of a 
mechanical contact which may be incorporated d i rectly 
i nto the customer's control ci rcuitry. This is a N ormally 
open contact which is  activated when its associated target 
pops out. When the target is reset, the contact is returned 
to its open position. Each contact is rated 
0.25 amp at 1 25 VDC and 1 .0 amp (1 0 amp in rush) at 1 20 
VAC.  (Continued page 62) 
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Table 1 3-Trip Functions Available 

• Adjustable Current Setting 
• Adj Long-T1me Pickup 

LONG • Adj Long-Time Delay 
TIME • Long-Time Timing Light 

• Remote Long-Time Timing Light 
• Adj Short· Time Pickup 

SHORT • Adj Short·T1me Delay 
TIME • Short-Time l't Switch <I) 
INSTANT A· • Adj Instantaneous Pickup 
NEOUS • Adl H1gh Range Instantaneous 

• Adt Gr001nd Fault P1ckup 
GROU ND - 1  Ph. 2-W-3 PH , 3-W 

FAULT -Ground Return 
• AdJ Ground Fault Delay 
• Tnp lnd1cat1on Targets 

-Overload & Short C1rcu1t 
OTHER -local only 
FU NCTIONS -local and remote 

-0 L, S C and Ground Fault 
-local only<2) 
-local and remote 

• Zone Select1ve Interlock 
-Ground Fault� 
-Short T1me<D 

1 Short-T1me Delay IS requ1red 
2 Standard when Ground Fault spec1f1ed 
3 Ground Fault requ�red 

BASIC FUNCTIONS 

STD.-or-S-or-H-or-M 
X X X X 

X X X X 

X X X X 

X X X X 

X X X 

X X X 

X X 

X 

I 

: 

I 
I 

I 

I 

Optional Features 

ADD TO BASIC FUNCTIONS 

L T G-or-GR A 1-or-A2-or-A3-or-A Z1-or-Z2-or-Z 
I 

I 

X 

X 

I X 
I 

I X 

X X 

I 

I X 

X 
I 

X 

X : 

I X X 

X X 

Table 1 4-M icroVersaTrip™ Trip  Characteristics 

Maximum 
Frame Rating 

Size (Amps) 

AKR-30 800 

AKR-50 1600 
AKS-50 

AKST-50 

AKRT-50 2000 

AKR-75 3200 

AKR-100 4000 

(X) (X) 
Fixed Tapped 

Sensors Sensors 

Sensor fA�P�) Rating 

100, 1 50, 

100, 1 50 ,  225, 300 

225, 300, or 

400, 600, 300, 400 

800 600, 800 

300, 400, 

300, 400, 600, 800 

600, 800 Of 
1 200, 1 600 600. 600 

1 200, 1 600 

800, 1 200, 600, 1 200 

1600, 2000 1600, 2000 

1200, 1 600, 1 200, 1600 

2000, 3200 2000, 3200 

1 600, 2000, 1 600, 2000 

3000, 4000 3000, 4000 

Long-Time 

Current 
Setting 

(Multiple Pickup 
of Sensor (Multiple Delay 

Current of Current <D 
Rating) Rating) (Seconds) 

(X) (C) 

.5, .6, .7,  .8,  9, 2.5, 5, 

.8, 85, 9. 1 .0, 1 . 1  1 0, 2 1  

.95, 1 .0 (C) 
(X) 

" 

" " " 

1 Time delay shown at 600% of ampere setting at lower limit of each band. 
2 Time delay shown at lower limit of each band. 

All pickup tolerances are z 1 0% 
Ground Fault pickup not to exceed 1200 amperes. 

Short-time 

Adjustable 
Instantaneous 

Pickup Pickup 
(Multiple Delay (Multiple 

of Current ® of Sensor 
Rating) (Seconds) Rating) 

(C) (X) 

1 .5, 2, 2.5, 0.10,  1 .5, 2, 2.5,  

3, 4,  5, 7,  0 22, 3, 4,  6, 8, 

9 (C) 0.36 10 (X) 

" 

1 .5, 2, 2.5, 3, 
" 

4, 5, 7, 9 (X) 

Short-time 
l't 

<D 
(Seconds) 

0.4 

" 

" 

Ground Fault 

Pickup 

(Multiple 
of Sensor Delay 

Current � 
Rating) (Seconds) 

(X) 

.2, 25, .3, 0.10, 0.22, 

.35, .4, .45, 0.36 

.5, .6 (X) 

" " 

" " 

.2, .22, .24, 

.26, .26, .30, 
" 

.34, .37 (X) 

.2, .22, .24, 

. 26, .26, .3 (X) " 

C = current setting 
X = sensor current 
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SECTION 1 0- MicroVersaTrip™ Overcurrent Trip Device 

1 0.1 .2-(Cont.) 
The remote fau l t  indicat ion switch leads are brought out 
the bottom of the MicroVersaTrip programmer as shown in 
Fig.  80.  This switch lead harness is p lugged i nto the 
mating connector o n  the breaker, see F ig .  81 . 

The switch leads are brought out from the breaker through 
the Program mer Secondary D isconnect shown i n  F ig .  82.  
The zone selective i nterlocking function wir ing is a lso 
brought out through th is  d isconnect. See Figs. 76 and 77 
for the remote fau lt i nd icat ion and zone selective 
interlocking cable d iagrams. 

Fig .  80. M icroVersaTr ip  w/remote fau lt 
i nd icat ion harness 

1 .  Remote fault i nd icator 
discon nect 

Fig .  81 . Remote fau lt i nd icator d iscon nect 

J 1 0.2-M icroVersaTrip I nstallation 

Fig. 82 . P rog ram mer secondary con nector 
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The programmer is located on the left side of the breaker's 
center channel as shown in Fig .  81 . It mounts to the 
bracket assembly shown i n  Figs.  83 or  84. R eferrin g  to 
either Fig. 83 or  84, the gu ide p ins mate with the ho les o n  
either side o f  t h e  programmer con nector. T hey provide t h e  
necessary a l ignment f o r  t h e  connector engagement. T h e  
locking lever engages with the p i n  which is assembled t o  
t h e  programmer frame a n d  secures the programmer t o  t h e  
mounting bracket. 

1 0.2.1 -AKS 50 I nstal lation 
The AKS 50 mounting bracket is shown in  F ig .  83. 
I nstal lat ion is as follows: 

a. I nsert the g uide pins i nto the h oles and push on the 
programmer. T h is wil l  engage the connectors and release 
the locking lever which will m ove u pwards. 
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b. Verify that the locking lever d id engage the 
program mer pin.  

c. Connect remote fau lt i nd ication harness, if equi pped, 
see Fig. 8 1 . 
To remove the programmer: 

a. D isconnect remote fau lt ind ication harness, if  
equ ipped. 

b. M ove lock ing  lever to horizontal position ,  releasing 
program mer p in .  

c .  Remove program mer. 

1 .  G u ide p in 
2 .  Lock ing/lever d isengaged position 
3. Engaged ppsit ion 

Fig .  83 . AKS 50 programmer  mount ing 

1 0.2.2.-AKR 75/1 00 I nstallation 
There are two programmer mount ing designs i n  use.  T he 
d ifference in the designs is in the operation of the locking 
lever, see F ig .  84. 

OR IG I NAL 
DESIG N  

LATER 
DESIG N  

Fig .  84 .  AKR 75/1 00 prog ram mer 
mount ing 

I nstallation u s i n g  each des ign is a s  fol lows: 

a. I nsert the guide pins into the holes and push on the 
programmer, engaging the connectors. 

b. O rig inal design-push in the locking lever, securing 
the programm er. 

Later design-the locking lever is released, securing 
the programmer. 

c. Verify that the locking lever did engage the 
programmer pin .  

d. Connect remote fault indi cation harness, i f  equipped, 
see Fig. 81 . 

To remove the programmer: 

a. Disconnect the remote fau lt i nd ication h arness, 
if  equipped. 

(continued next page) 
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SECTION 1 0- MicroVersaTrip™ Overcurrent Trip Device 

1 0.2.2-AKR 75/1 00 Installation (Cont.) 
b. O rig inal design-push in locking 1ever, wh ich wi l l  

release the programmer p in .  Wh i le ho ld ing the locking 
lever in ,  remove the program mer. 

c. Later design-pul l  out locking lever, which w i l l  
release the programmer p in .  R emove the programmer. 

1 0.3-Cu rrent Sensors 
The current sensors supply the power and s ignal i nput 
necessary to operate the trip system .  L ike  the SST system ,  
t h e  M icroVersaTrip uses a phase a n d  neutral sensor. 

F ig .  85 shows the phase sensors. Tapped and f ixed phase 
sensors are avai lable.  The tapped sensors provide f ie ld 
adjustment of the tr ip device's cont inuous ampere rat ing .  
See Section 1 0.5 for cabl ing d iagrams. 

The tapped and fixed phase sensors have a polarity 
associated with their  windings. The COMMON termi nal of 
the tapped sensor and of the AKS 50 f ixed sensor is the 
r ight  hand terminal as shown i n  F ig .  85. A wh ite w i re with a 
r ing terminal  w i l l  be connected to th is  COMMON terminal .  
The AKA 75/1 00 f ixed sensor uses push-on termi nals, but 
the r ight hand terminal  is st i l l  the COMMON termi nal and 
uses a w h ite wi re. 

Al l  phase sensors must be correctly wired for the 
programmer summing circu itry to function properly. Refer 
to the cab l ing  d iagrams in Sect ion 1 0.6 

Fig .  85. M icroVersaT ri p  phase sensors 
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The tapped or fixed phase sensors are avai lable with an 
additional wind ing .  Th is  wind ing is broug ht out to separate 
flag terminals rather than the screw term inals. T hese phase 
sensors are used when the hi- level instantaneous 
M icroVersaTrip option ( 'H '-opt ion)  is req u i red. F ig .  86 
shows an 'H '-option phase sensor. When the 'H '-opt ion 
phase sensor is i nstal led, there are four leads connected to 
it . There is no polarity associated w ith the ' H '-opt ion 
windings. F ig .  95 shows the con nections for  the additional 
'H '-option windings. 

1 .  H-opt ion term i nals 

Fig .  86. H-opt ion phase sensor 

F ig .  87 shows the neutral sensor. T he neutral sensor i s  
req u i red when i ntegral g round fault protect ion is used o n  
s ingle phase-three w i re or  three phase-four w i re systems. 
It is inserted i nto the neutral conductor and therefore i s  
separately mounted in  the cable or  bus  compartment. 

The outputs of the phase sensors and neutral sensor are 
connected to a programmer circu it which sums these 
values. The total value wil l  remain zero as long as there is 
no ground current f lowing. See cable d iagram in 
F ig .  92. 

The neutral sensor is an electrical dupl icate of the phase 
sensor, inc luding taps. Therefore, when taps are changed 
on the phase sensors,  those on  the neutral sensor must be 
correspondingly posit ioned. 

Since the neutral sensor is mounted separately from the 
breaker, a d isconnect means is requi red to connect its 
output to the breaker. F ig .  88 shows the breaker and 
equipment mounted 4th w i re secondary d isconnect used 
with the M icroVersaTrip system . www . 
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Fig .  87. Typical neutral sensor 

1 0.3.1 -R eplacement of Current 
Sensors - AKS 50 

The replacement of the AKS 50 M icroVersaT rip current 
sensors fol lows the same procedure used for the SST 
sensors descr ibed in Section 8 .2 . 1 .  The o n ly d i fference is 
that the tap board is not a separate item but is i ntegral with 
the sensor. 

TYP I CAL AKR 75/1 00-AKS 50 R EAR MOUNTING 

1 0.3.2-Replacement of Current 
Sensors - AKR 75/1 00 

The replacement of the AKR 75 . 1 00 M icroVersaTr ip 
current sensors fol lows the same p rocedu re used for the 
SST sensors, refer to Sect ion 8.2.2 

1 0.4-Fiux Shifter Trip Device 
The only d ifference between the M icroVersaTrip and SST 
f lux sh i fter tr ip devices is the solenoid wind ing .  Refer to 
Sect ion 8.3 for detai ls .  

When replacing a M icroVersaTrip f lux sh i fter, AMP 
extraction tool  Cat. No.  455822-2 is requ i red to remove the 
socket leads from the AMP connector. 

1 0.5-Troubleshooting 
When malfun ct ion ing is suspected, the  fi rst step i n  
troub leshootin g  is t o  examine t h e  c i rcu it breaker a n d  its 
power system for abnormal condit ions such as: 

a. Breaker tr ipping in proper response to overcurrents 
or i ncipient g round fau lts. 

b. Breaker remain ing  in  a tr ip-free state due to 
mechanical i nterference along its trip shaft. 

c. I nadvertent shunt tr ip activations. 

WAR N I N G: DO NOT CHANGE TAPS ON THE 
CURR ENT SENSORS OR ADJUST THE 
PROGRAMMER U N IT SET KNOBS W H I L E  
THE BR EAKER IS  CARRYING CURRENT. 

EQU I PMENT MOUNTED MATING D ISCONN ECT 

F ig .  88. Neutral sensor secondary d isconnect 
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SECTION 1 0- MicroVersaTripTM Overcurrent Trip Device 

1 0.5-(Cont.) 

O nce it has been establ ished that the circui t  breaker can 
be opened and closed normal ly from the test posit ion,  
attention can be d i rected to the tr ip device proper. Testing 
is performed by e i ther of two methods: 

1 .  Conduct h igh-current, s ingle-phase tests on the 
breaker us ing a high current-low voltage test set. 

NOTE: For these s ing le-phase tests, special 
connect ions must be employed for 
M icroVersaTr ip breakers equ ipped with G round 
Fault. Any s ing le-phase input to the 
programmer c i rcuit w i l l  generate an unwanted 
"ground  fau lt" output s ignal which wi l l  trip the 
breaker. Th is  can be n u l l if ied either by 

a. Test i ng  two poles of the breaker in series, 
or 

b. Us ing  the G round Fault Defeat Cable as 
shown in Fig. 94. Th is  special test cable 
energ izes the programmer c i rcuit in a self
cancel l i ng ,  series-paral lel  connection so that its 
output is always zero. 

2. Test the components of the M icroVersaTrip system 
us ing portable Test Set Type TVS1 ( F ig .  89) . The 
appl icable test procedu res are detai led in  i nstruction Book 
GEK-64464. 

Fig .  89 . Test set, cat. no. TVTS1 

1 0.5.1 -Resistance Values 
For use i n  trou bleshooting the M icroVersaTr ip current 
sensors, the resistance of the tapped and f ixed wind ings is 
g iven in  Tables 1 5  and 16 respectively. 
The coil resistance of the M icroVersaTrip flux sh ifter 
device is approximately 7 ohms.  
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Table 1 5-Tapped Sensor 
Resistance Values 

Breaker Resistance In ohms 
Frame Ampere between Common 

Size Tap 2nd Tap T erminals 

300 

400 

600 

800 
AKS50 

600 

800 

1 200 

1 600 

800 

1 200 CONSULT 
AKST50 1 600 FACTORY 

2000 

AKR75 1 200 

1 600 

2000 

3200 

1 600 
AKR 1 00 2000 

3000 
4000 

Table 1 6-Fixed Sensor 
R esistance Values 

Breaker Resistance In ohms 
Frame CT between Common 

Size Rating 2nd Tap Terminals 

300 

400 

600 
AKS50 800 

1 200 

1 600 

800 

AKST50 1 200 

1 600 

2000 CONSULT 

1 200 
FACTORY 

AKR75 1 600 

2000 

3000 

3200 

1 600 

AKR 1 00 2000 

3000 

4000 
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SECTION 11-Type EC Overcurrent Trip Device 

Type EC overcurrent tr ip devices are mag netical ly 
operated, us ing a series coi l  or s ingle conductor, and an 
assoc iated mag netic structure to prov ide tr ipping force. 

There are three basic characteristics: long t ime delay, 
short time delay and instantaneous, wh ich can be used in 
various com bi nat ions to suit the appl icat ion .  

AKA breakers w i th  EC t r ips  are for use on DC system 
vol tages. One EC trip device is mou nted per breaker pole. 
Th is  device contains its funct ional adjustments. 

F ig .  98 . EC-2A tr ip  device 

The standard EC tr ip device for the AKS breaker frames is 
the type EC-2A, see F ig .  98. An  optional tr ip device for 
these frames is  the type EC-1 , see F ig .  99. 

The EC tr ip device for the 4000 and 6000 amp AKA 75/1 00 
frames is the EC-1 B shown i n  F ig .  1 00. 

The tr ip characteristics for the EC trip devices are l isted i n  
Table 1 7 . 

F ig .  99 . EC-1 t r ip  device 
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SECTION 11-Type EC Overcurrent Trip Device 

72 

1 .  Mag net 4 .  Short t ime adj ustment 
2 .  Con necti ng rod 5.  Long t ime adj ustment 
3. V ibration damper 6. Adjustment for  i nstantaneous p ickup 

F ig .  1 00 .  EC-1 B tr i p device 

Table 1 7-EC Device Trip Characteristics 

Trip Long Time 

Device Pickup G) Delay 0 
( 1 A) MAX . - adj 1 5- 3 8  sec 

or 
80- 1 60% X ( 1 8) INTER.  - adj. 7 . 5- 1 8  sec. 

EC-2A (±  1 0% )  o r  
( 1  C )  M I N .  - adj. 3 . 3 -8 . 2  sec. 

( 1 A) MAX. - 30 sec. 
or 

80- 1 60% X ( 1 8) INTER. - 1 5  sec. 
EC- 1 ( ±  1 0% )  o r  

( 1 C) MIN. - 5 sec. 

80- 1 60% X ( 1 88) MAX. - 4 . 5  sec. 
E C- 1 8  (±  1 5 % )  or 

( 1 CC) MI N . - 2 sec. 

Pickup 

2-5X,  
3-7X or 
4- 1 0X 

2 - 5X, 
3-7X or 
4- 1 0X 

Short Time 

Delay ® 

(2A) MAX. - . 2 3  sec. 
or 

(28) INTER.  -
or 

1 5  sec. 

( 2 C) MIN.  - .07 sec. 

(2AA) MAX. - . 2 0  sec. 
or 

( 2 8 8) INTER. - 1 3  sec. 
or 

(2CC) MIN.  - .07 sec. 

Instantaneous 
Pickup 

4-9X, 
6- 1 2X, 

9 - 1 5X or 
80- 2 5 0 % X  0 

H1gh Set 
up to 1 5X,  

Non -Adjustable 

4-9X, 
6- 1 2X, 

9- 1 5X or 
80-2 50% X G) 

X =  Trip device ampere rating. If trip devices are set above 1 00% 3 At lower l imit of band at 2 V> t imes pickup setting. 

for coordination purposes, such settings do not increase the breaker's 

continuous current rating . 

2 At lower l imit of band at 6 times pickup sett ing.  

4 Low-set instantaneous. Not available 1 n  combination with long 
t ime delay. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



1 1 .1 -Direct Acting Tripping Device 
EC-1 8 

The type EC-1 8 overcurrent t r ipp ing dev ice is a d i rect
act ing  device that causes the power c i rcu it  breaker with 
wh i ch it is associated to open with i n  a predetermi ned t ime 
range which depends upon the magnitude of the cu rrent 
overload. The EC-1 8 tr ippi ng device can be constructed to 
supply a variety of different types of t i me-cu rrent charac
teristics, either alone or in com b inat ion .  These are long 
t ime delay, short t ime delay,  and instantaneous, and they 
are identif ied respect ively by n u m bers 1 ,  2 and 3. Charac
terist ics are further broken down with in  each of the fi rst 
two of these general class ificat ions i nto max i m u m ,  
i ntermediate a n d  m i n i m u m  val ues o f  the t i m e  delay period. 
T hese are coded respectively as AA, 88 and CC. T ime  and 
current relat ionsh ips for the var ious dev i"ce characterist ics 
are g iven by the curves l isted i n  Table 1 8 . 

Table 1 8-Time-Current Curves 
Trip 

Trip Trip Characteristic 
Device EleCDnts (EC Devices Curve 

only) 

E C - 1  LSI (See Curves) G E S-6000A 

L l 1 BB-3 G ES-6003 

E C . 1  B Ll 1 CC-3 G E S-6004 

LSI (See Curves) G ES-6005 

Ll 1 A-3 G ES-60 1 0  

E C  2/2A L l  1 B-3 G ES-60 1 1 

Ll 1 C- 3  G E S- 60 1 2  

G) L = Long Time S = Short Time I = Instantaneous 

1 1 .1 .1 -Long Time Delay Tripping 
R eferri ng t o  F ig .  1 01 ,  t h e  l o n g  t i m e  delay i s  obtained 
as fol lows: 

The long t ime delay armature (22) is rest rai ned by the long 
t ime delay cal i b rat ion spr ing ( 1 5 ) .  After the mag net ic  force 
produced by the overcu rrent condit ion overcomes this 
rest raint, the velocity of the armature movement is 
governed by the f low of o i l  through an orif ice i n  the p iston 
of the dashpot ( 1 7 ) .  The t ime req u i red to d isp lace the 
piston i"s i nversely p roportional to the force tending to 
close the magnetic c i rcu it .  

1 1 .1 .2-S hort Time Delay Tripping 
Referri ng to  F ig .  1 01 the  short t ime delay is obtained 
as fol lows: 

The short t ime delay armature ( 1 ) is restrained by a 
cal i brat ion spr ing (6 ) .  I f  the force tend ing to c lose the 
armature agai nst the magnet ( 1 1 )  is g reat enough to 
overcome the spr ing force, the speed of movement is 

governed by the mechan ical escapement mechan ism 
consist ing  of parts (2) ,  ( 3 ) ,  (4) and (5 ) .  

1 1 .1 .3-l nstantaneous Tripping-
High Set 

Referr ing to F ig .  1 0 1 adj ustable i nstantaneous tr ipp ing i s  
accompl ished by  vary ing the amount of  tensi le force on 
the h ig h-set instantaneous spr ing (21  ) .  When a magnetic 
force greater than the restrai n ing  spr ing force is produced 
by an over-cu rrent condit ion ,  the armature (22) is pu l led 
u pward against the mag net (24) ,  thus tri pp ing the breaker 
by the movement of the connect ing rod ( 1 3) against the 
trip paddle ( 1 4) .  

The p ickup value of the device may have one of the 
fo l lowing ranges: 4 to 9 ,  6 to 1 2 ,  or  9 to 15 t imes coil rat ing .  
Three cal i b rat ion marks w i l l  appear on the cal ibrat ion 
scale ( 1 8) and the va lue of these cal i brat ion marks w i l l  be 
i nd icated by stampings on the scale as fol lows: (4X-6.5X-
9X) or (6X-9X-1 2X)  or  (9X-1 2X-1 5X) ,  depend ing  on the 
desi red range. To set the device at a particu lar pickup 
value, loosen the clamping n ut (20) and s l i de the index 
pointer on the cal ib ration washer ( 1 9 )  to a position which 
l i nes up horizontal ly with the desi red p ickup value on the 
cal i brat ion scale ( 1 8) .  

1 1 .1 .4-1 nstantaneous Tripping
Low Set 

Low-set instantaneous tr ipp ing is adjustable from 80 
percent to 250 percent of the cont i nuous current rat ing of 
the device. Whenever th is  is used, it is the on ly 
characteristic of  the device. I n stantaneous tr ipping used in  
conj unction with any other characteristic is always 
h igh-set. 

If the character ist ic  of the device is low-set, adjustable 
i nstantaneous, a l i n k  is i nstal led in  p lace of spring (21 ) and 
the instantaneous cal i bration spr ing is located where 
spr ing ( 1 5 ) is shown in F ig .  26. Dashpot ( 1 7 ) is omitted 
from assembly.  See F ig .  1 0 1 . 

1 1 .2-Replacement 
The EC-1  8 device is replaced as fol lows, referr ing to 
F ig .  1 0 1 :  

1 .  Remove stud (23 ) .  

2 .  Remove mount ing c lamp.  

3.  Remove two screws fasten ing magnet ( 1 1 )  to lower 
stud. 

4. Device is now free of breaker. Reassembly is 
accompl ished by reversing the procedu re. 

When reassemb l i ng  the magnet to the lower stud, be s u re 
to replace any spac ing  washers in the same locat ion i n  
which they were fou nd dur ing d isassembly.  I f  t h i s  is not 
done, m isal i g n ment and consequent malfu nction may result .  
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SECTION 1 1 -Type EC Overcurrent Trip Device 

1 1 .3-Ad)ustments 
Before the EC-1 B overcu rrent device is cali brated at the 
factory, the air  gaps between magnet ( 1 1 )  and armatures 
(1 and 22) are set. These gaps are measured at the ir  widest 
point ,  between the front edge of the armature and magnet .  
The gap for the short t ime delay armature is 1 7/64 in . ,  and 
for the long t ime delay armature is 1 7/64 in .  Both have a 
p lus and m inus  tolerance of 1 /64 in .  

The a ir  gap sett ing is a factory adjustment and is not  to be 
attempted in the f ield. I f  any change occurs, the cali brat ion 
of the dev ice wi l l  not be t rue. I f  any cal ibrat ion d ifficu lt ies 
are experienced, they may be due to the fact that the a i r  
gap sett ing  has been altered by rough hand l i ng  or  
sh ipment damage. I f  a check of the  a ir  gap measurement 
reveals that the sett ing is beyond the tolerance. the device 
should be ret u rn ed to the factory for recal ibrat ion.  

The adjustment screw (7) is provided so that the short-t ime 
mechanism wi l l  p ick u p  the tr ip l i nk  (8) at  the same point  at 
which it is p icked u p  by the long-t ime mechanism. This  
may be checked before the device is mounted by pu l l i ng  
forward o n  the connect ing  l i n k  ( 1 0) and check ing visual ly  
to see that tr ip l i n k  (8 )  contacts both the  set p in  in  the long 
t ime l i nkage and the end of adjustment screw (7) .  

After the device is mounted o n  the breaker, a f inal 
adj ustment that must be made i n  the length of the 

- Ill 

I] 

Short Time Mechanism 

con nect ing rod ( 1 0) .  Th is  is made by vary ing the amount 
of thread engagement between the con nect ing rod and the 
insu lated coup l ing  which t ies o nto the tr ip padd le ( 1 4 ) .  The 
approx imate distance between the pivot centers on the 
ends of the connecti ng rod assembly is  s ix i nches. The 
correct exact distance is  that which wi l l  just cause tr ipping 
of the breaker when the armature is closed to a point 1 /32 
in .  short of contact with the magnet. A step-by-step 
procedu re for making th is adj ustment fo l lows. 

1 .  Before mount ing the tr ip device, set the center 
distance between the pivot centers of the connect ing  rod 
at s ix inches. 

2. C lose the breaker and i nsert a feeler gage 1 /32 i n .  
th ick between the armature a n d  magnet. Th is  should be 
done from the rear of the b reaker. The feeler gage should 
be n o  wider  than 1 /2 i n .  and at  least 4 i nches long .  

3 .  C lose the armature agai nst the gage and magnet. 

4. If the breaker does n ot t rip ,  form paddle 14 to obtai n 
positive tr ip.  

5. C heck visual ly to make sure that the connect ing  rod 
does not restrict the engagement of the breaker tr ip latch 
when the breaker mechanism resets. I t  should always be 
possib le to adjust its length to a point where resett i ng  is 
not interferred with and yet positive tr ipp ing  by the 
overcu rrent device is ach ieved. 

Urn 
I I fil-a� 

c�rTIR�� 1 � 
.--zso;;z=---RIJ 

����-PE 
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Long Time & High Set 
l nst. Mechanism 

1 .  S .T.D.  armature 9. Ai r  gap adj. 1 7 .  Dashpot 
2. Pallet 1 0. Connect ing rod 1 8. Cal ibratio n  scale 
3. P in ion 1 1 .  M ag net 1 9. Cal ibration washer 
4.  Escape wheel 1 2 .  Lock nut  20.  C lamping n ut 
5. Driving segment 13. Connect ing  rod 21 . l n st. cal i brat ion spring 
6. S.T.D.  cal i bration spr ing 14 .  Tr ip paddle 22.  L.T.D. armature 
7. S .T.D.  tr ip adj. 1 5 .  L.T.D .  cal ibration sprin g  23. Stud 
8. Trip l i nk  1 6 .  Cal ibrat ion c lamp n ut 24. Mag net 

F ig .  1 01 .  D i rect act ing t ripp ing  dev ice EC 1 B 
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1 1 .4-Series Overcu rrent T ripping 
Device EC-2A 

T he Type EC-2A overcurrent tr ipping device is avai lable i n  
three forms: 

1 .  Dual overcurrent tr ip, with long-time delay and h igh
set instantaneous tr ipp ing .  

2 .  Low-set instantaneous tr ipp ing .  

3 .  H igh-set instantaneous tr ipp ing .  

The dual tr ip has adjustable long-time and instantaneous 
pick-up sett ings and adjustable t ime sett i ngs. Both forms 
of instantaneous trip have adjustable pick-up setti ngs. 

Adjustment N ote 

Before attempting any checks or adjustments on breaker with 
EC trip devices, the breaker mechanism and trip latch should 
be checked to assure their proper functioning so that the 
breaker trip shaft is free of high friction loads. The trip latch of 
the breaker should also be checked for proper trip latch 
engagement. See Section 6.3. 1 .  

Refer to F ig. 1 02 for  the d iscussions g iven below. 

1 1 .4.1 -Long Time-Delay and High-Set 
I nstantaneous Tripping 

By means of  the adjustment knob (3), which can be 
manipulated by hand, the current pick-up point can be varied 
from 80 to 160 percent of the series coi l  rating. The ind icator 
and a calibration plate (2) on the front of the case provide a 
means of i ndicating the pick-up point sett ing in terms of 
percentage of coil rat ing. The calibration plate is i ndexed at 
percentage sett i ngs of 80, 1 00, 120, 140, 160. 

As in the case of the EC-1 over-current tr ip ,  the long-ti me 
delay tr ipping feature can be suppl ied with any one of 
three t ime-current characteristics which correspond to the 
NEMA standards maxim u m ,  i ntermediate and m i n i m u m  
long-ti me delay operat ing bands. These are identif ied as 
1 A, 1 B and 1 C characteristics,  respectively. Approximate 
tri pp ing t ime for each of these, in the same order are 30, 
1 5 ,  and 5 seconds at 600 percent of the pick-up value of 
cu rrent. (See t ime-current characteristic curves) . 

The tripping t ime may be varied within the l im its shown on the 
characteristic curves by turning the time adjustment screw (4). 
Turning i n  a clockwise direction increases the tripping time; 
counterclockwise motion decreases it. The dashpot arm (8) Is 
i ndexed at four points, MIN-1/3-2/3-MAX, as indicated i n  Fig. 
103. When the i ndex mark on the connecting link (9) l ines up 
with a mark on the dashpot arm, the approximate tripping time 
as shown by the characteristic curve is indicated. The 1A and 
1 B characteristic devices are shipped with this setting at the 
2/3 mark and the 1 C  characteristic at the 1/3 mark. Standard 
characteristic curves are plotted at these settings. 

T ime values are i nversely proportional to the effective 
length of the dash pot arm. T herefore, the l i nkage sett ing 
that g ives the shortest t ime va lue is the one at  which 
di mension "A" ,  F ig .  1 02 is greatest. The t ime adjustment 
screw (4) may be turned by i nsert ing a P h i l l i ps head 
screwdriver through the hole in  the front of the case. If it is 
desired to relate the l in kage sett ing to the i ndex marks on 
the l i n kage it wi l l  be necessary to rem ove the case. T his 
may be done by removi ng the two mount ing screws, one 
on each s ide of the case, which may be taken off  without 
disturbing the tr ip un it itself. 

1 1 .4.2-1 nstantaneous L ow-Set 
T ripping 

The low-set instantaneous p ick-up point may be  varied by 
the adj ustment knob (3 ) .  The cal ibrat ion in th is case 
usual ly ranges from 80 percent ot 250 percent of the series 
co i l  rat ing,  with the cal ibrat ion plate indexed at values of 
80, 1 00, 1 50, 200, and 250 percent of the rat ing .  

1 1 .4.3-l nstantaneous H ig h-Set 
Tripping 

The h igh-set i nstantaneous pick-up value may have one of  the 
following three ranges: (4 to 9), (6 to 12), (9 to 15) times coil 
rating. The pick-up sett i ng may be varied by turning the Instan
taneous pick-up adjusting screw (12). 

Three cali brat ion marks ( 1 5) w i l l  appear on the operat ing 
arm ( 1 4) and the val ue of these cal ibrat ion marks wi l l  be 
ind icated by stampings on the arm as fol lows: (4X-6.5X-9X) 
or (6X-9X-12X)  or (9X-1 2X-1 5X) .  

At the factory, the pick-up point has been set at  the name
plate value of the instantaneous tr ip current. ( U sual ly 
expressed i n  t imes the ampere rating  of the tr ip coi l ) .  The 
variat ion in  pick-up sett ing is acco mpl ished by vary ing the 
tensi le force on  the i nstantaneous spr ing (5) .  Turn ing the 
adjustment screw changes the posit ion of the movable nut 
( 1 1 )  on  the screw. The spring is anchored to th is  movable 
nut so that when the position of the nut i s  changed ,  there 
is a correspond ing change in  the spr ing load. As the spring 
is t ightened, the pick-up point is i ncreased. 

The top edge of the movable nut ( 1 1 )  serves as an index 
pointer and should be l i ned up with the center of the 
desired cal i brat ion mark ( 1 5) to obtain the proper 
instantaneous trip sett ing .  

The trip screw (6) on the end of the armature (7)  should be 
set 51[ that it does not contact the tr ip padd le on  the tr ip 
shaft untfl the a i r  gap between armature and pole p iece is 
reduced to 3/32 in .  or  less, measured at the rivet i n  the 
pole piece. Also, the armature must have a m i n i m u m  of 
1 /32 in .  of travel beyond the point in its m ot ion at which 
the breaker i s  tr ipped. 
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SECTION 1 1 -Type EC Overcurrent Trip Device 

F ig .  1 03 .  T ime-adj ustment i ndex i n g  

2 

a------
1 .  Low set instantaneous spring 9. Connecting l ink  
2 .  Calibration plate 10 .  Series coil 
3. Adjustment knob 1 1 .  Movable nut 
4. Time adjustment screw 1 2. I nstantaneous pickup adj . 
5. Instantaneous spring 1 3. Dashpot 
6.  Tri p  screw 14 .  Operating arm 
7. Armature 1 5. Calibration marks 
8. Dashpot arm 

Fig .  1 02 .  Overcu rrent tripp ing device-EC-2A 
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1 1 .5-Series Overcurrent Tripping 
Device E C-1 

movement is further retarded by  an escapement 
mechanism which produces an inverse time delay 
characterist ic .  The mechanism is shown on Fig .  1 04. 

1 1 .5.2-Long Ti me-Del ay Tripping 
Each series overcurrent tr ippi ng device is enclosed i n  a 
molded case and mounted by screws and a bracket to the 
lower part of the pole un i t  base. 

Refer to F ig .  1 04 for the discussions below. 

1 1 .5.1 -S hort Time-Delay Tripping 
T h e  armature (7)  is restrained b y  cal ibrat ing spr ing (8) .  
After the magnet ic  force produced by an overcurrent 
condit ion overcomes th is  restra in ing  force, the armature 

The armature ( 1 0) is restrained by the cal ibrat ion spring 
( 1 1 ) .  After the magnetic force produced by an overcurrent 
condit ion overco mes th is restra in ing  force, the armature 
movement is further retarded by the f low of s i l icone o i l  i n  a 
dash pot, wh ich produces an inverse t ime delay 
characterist ic .  The mechanism is shown on Fig .  1 04. 

� 
m 
i mJ 

Ill 
m IE 
� IIJ 

m 16 Ill 

IE ID 

Left S ide View Showi ng 
Short Ti me Delay Mechanism 

Right Side View Showing 
Long Ti me Delay Mechanism 

1 .  Series coi l  
2 .  M ag net 
3. Pal let 
4. P in io n  
5. Escape wheel 
6. Driv ing seg ment 
7.  S.T.D. armature 

Front View Showi ng 
Mou nti ng Bracket 

8. S .T.D.  ca l ibrat ion spring 
9 .  Tr ip paddle adjust ing screw 

1 0 . L .T.D.  armature 
1 1 .  L .T.D.  or low-set i nst . cal i brat ion spring 
1 2 . l nst. tr ip spr ing ( h igh  set) 
1 3 .  Spr ing h older 
1 4. Cal i brat ion clamp nut 

Fig .  1 04 .  Series overcu rrent tripp ing  device EC-1 

15.  P lunger 
1 6. Cyl i nder 
1 7. Cal ibrat ion plate 
1 8. Trip paddle 
1 9. Tr ip arm 
20. C lamping bracket 
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SECTION 1 1 -Type EC Overcurrent Trip Device 

1 1 .5.3-l nstantaneous Tripping 
a .  Adjustable i nstantaneous tri pp ing takes p lace after 

the magnetic force produced by an overcurrent condit ion ,  
overcomes the restra in ing force of the cal i brat ion spr ing 
which can be adjusted by the cal i brat ion c lamp nut  ( 1 4) .  

b .  Non-adjustable instantaneous tr ipp ing takes place 
after the mag netic force produced by an overcu rrent 
cond it ion overcomes the restra in ing  force of a non
adjustable spr ing .  

1 1 .5.4-EC-1 Adjustments 
Before attem pt ing any checks or adjustments on breaker 
with EC trip devices, the breaker mechanism and trip latch 
should be checked to assure their  proper fu nction ing so 
that the breaker trip shaft is free of high fr ict ion loads. 

EC-1 Devices may have their pick-up sett i ngs varied by 
changing the posit ions of the s l id ing  cal ibration plates on 
the front of each device. The c lamping nut ho ld ing the 
plate must be loosened to make the change, and then 
ret ightened. 

If a new device is i nstalled, the adjust ing screw on the 
tr ipp ing arm must be set to g ive 1 /32 nd of an inch 
overtravel in tr ipp ing.  The method for making th is  check is 
demonstrated i n  F igure 1 05 .  The rod shown is used for 
push ing the armature of device c losed. I f  th is is done with 
the device mounted on a c losed breaker, it wil l  s i m u late 
the action which occurs when the device reacts to an 
overload condit ion.  

1 1 .6-Positive Trip Adjustment 
Before attem pti ng any checks or  adjustments on breaker 
with EC trip devices, the breaker mechanism and trip latch 
should be checked to assu re their proper fu nction ing so 
that the breaker tr ip shaft is free of h igh  friction loads. The 
trip latch of the breaker should also be checked for proper 
trip latch engagement. See Sect ion 6.3 . 1 . 

I n  addit ion to the pick-up sett ings and ti me-delay 
adjustments al ready descri bed, overcurrent trip devices 
must be adjusted for posit ive tr ipp ing .  Th is  adj ustment is 
made at the factory on new breakers, but m ust be made i n  
the field when t h e  breaker mechanism o r  t h e  overcurrent 
tr ip devices have been replaced. 

Positive tr ipping is ach ieved when adjustment screw (9) 
F igure 1 04 is  in such a posit ion that i t  w i l l  a lways carry the 
trip paddle on the trip shaft beyond the point of tr ipp ing  
the mechanism, when the armature closes agai nst the  
magnet. 

In order to make the adjustment, f i rst u nscrew trip screws 
(9) , F igure 1 04 ,  u nt i l  it w i l l  n ot trip the breaker even though 
the armature is pushed agai nst the magnet. T hen,  ho ld ing 
the armature i n  the closed posit ion, advance the screw 
unt i l  it just tr ips the breaker. After th is point  has been 
reached, advance the screw two addit ional fu l l  turns.  Th is  
wi l l  g ive an overtravel o f  1 / 16  of  an i nch and w i l l  make s u re 
that activat ion of the device wi l l  always tr ip the brea.ker. 

Adjustment screw (9), F igure 1 04 can best be man i pu lated 
by an extended 1 /4 inch hex socket w rench . 

Fig .  1 05 .  C heck ing  travel d istance of series 
overcu rrent tripp ing  device 
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1 1 .7-R everse Current Tripping 
Device 

The device is enclosed in a m olded case and is mou nted 
on the r ight pole base s im i lar to the series overcurrent 
tripp ing  device. 

The reverse current tr ipping device (see F ig .  1 06) consists 
of a series coi l  (2 )  with an i ron core mounted between two 
pole pieces (9 ) ,  also a potential  coil (7) connected across a 
constant source of voltage and mounted around a rotary
type armature ( 1 0 ) .  Cal ibrat ion spr ing (6) determ ines the 
armature pick-up when a reversal of current occu rs. 

As long as the f low of current through the breaker is in the 

m 

l 
9 

normal d i rect ion,  the magnet ic  f lux of the series coi l  and 
the magnetic f lux of the potential coil produce a torque 
which tends to rotate t.he armature counterclockwise. The 
cal ibrat ion spr ing also tends to rotate the armature in the 
same di rect ion .  This torque causes the armature to rest 
against the stop screw ( 1 2) attached to a bearin g  p late on 
the r ight side of the device. 

If the current through the series coil (2) is reversed, the 
armature ( 1 0) tends to move in  the c lockwise d i rection 
against the restraint of the cal i brat ion spr ing (6). When the 
current reversal exceeds the ca l ibrat ion sett ing ,  the 
armature revolves c loc kwise causing the tr ip rod (3) to 
move upward engag ing  the tr ip paddle ( 1  ) ,  thereby 
tripp ing  the breaker. 

IE 
Ill 

IE 

I+I Lt - - - - - - · - - - - -� 

(-) l l-

1 .  
2. 
2A. 
28 .  
3 .  
4.  

S 2  

I 
- I  
cn l  

L3] 
s �. -96-

Trip paddle 
Series coi l  
Adjustin g  N ut 
Locking nut 
Tr ip rod 
Tr ip crank 

L Mx:-sw 

5.  Sett ing sea l ing screw 
6. Ca l ibration  spring 
7.  Potential coi l  
8.  Cal ibrat ion nut  
9. Pole pieces 

1 0. Armature 
1 1 .  Counter weight 
1 2 . Stop screw 
1 3. Mounti ng screw 
1 4 .  Screw 

Fig .  1 06.  EC-1 reverse cu rrent tri pp ing device 
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SECTION 1 1 -Type EC Overcurrent Trip Device 

1 1 .7 .1 -Adjustments 
The on ly  adjustment to be made on the reverse current 
device is to make sure that the tr ip rod has a m in imum 
overtravel of 1 /32 i n .  beyond the po in t  of t r ipp ing  the 
breaker. This adjustment should have to be made o n ly 
when an old device is bein g  replaced by a new one. 

The new device wi l l  be factory adj usted so that the top end 
of the tri p rod (3)  wil l  extend 1 /2 in. above the top of the 
device case, and n o  addit ional adjustments of the tr ip  rod 
shou ld be req u i red. To obtai n the proper 1 /32 in .  
overtravel ,  c lose the breaker and proceed as  fol lows: 

1 .  Loosen the locking nut. (2B) .  

2 .  Manua l ly  l i ft the  t r ip  rod and  vary the  posit ion of  the 
adjusting nut (2A),  th is  estab l ish ing the posit ion of the 
adjusti n g  nut where the breaker is just t ri pped. 

N OTE: Be sure to keep clear of moving breaker 
parts when tr ipp ing the breakers. 

3.  With th is  posit ion of the adj usti ng nut establ ished, 
advance the adj ust ing nut  u pward one and one-half turns. 

4.  T ighten the lock ing nut  and the m in imum 1 /32- in .  
overtravel o f  the t r ip  rod shou ld  be  obtained. 

1 1 .7.2-Replacement 
After removing the wir ing  for  the potential co i l  the reverse 
current device can be removed and replaced by fol lowing 
the procedure out l i ned for replacing the series overcurrent 
device. See Section 1 1 .9 .  For wir ing ,  see Fig .  1 06. 

1 1 .8-Switchette Feature 
The switchette is operated by the long-time delay function.  
I ts purpose is to provide a set of contacts that wi l l  c lose 
before an overload occurs. Th is  device w i l l  n ot tr ip the 
breaker o n  overload i t  wi l l  tr ip on i nstantaneous only.  

80 

The switchette feature is avai lable on ly  in  type EC-1 
devices. 

The switchette is used in one pole and EC-1 trips in the 
other poles.  For the alarm to be effective i n  i nd icat ing the 
overload before the other poles tr ip  the  breaker, the device 
must have less time delay than the other two poles; this is 
accompl ished by us ing a lower c haracteristic on the alarm 
device than the other poles or sett i ng  the alarm devices 
long t ime sett ing at 80%. 

1 1 .9-Trip Device R eplacement 
Overcurrent devices o n  the AKS50 breake rs can be 
replaced as fol lows: 

a. Separate frames as descri bed in Section 5.3 

b. Referring to F ig .  1 04 ,  remove bolts secur ing the series 
coi l  ( 1 ) to the lower stud. 

c. Remove the clamping bracket (20) .  

d .  Before instal l i ng  the replacement device, check the 
travel of  tr ip arm as described i n  Section 1 1 .5.4 and F ig .  
1 05 .  

e. Replace new device i n  reverse order. 

f .  Adjust the new device as described in  Sect ion 1 1 .5.4 

When replacing an EC-1 device with an EC-2 or  EC-2A 
device, i t  may be necessary to replace the tr ip padd les on 
the tr ip shaft with s l ight ly longer ones. If paddle 
replacement is req u i red, new paddles are provided with the 
replacement tr ip u n its. 

P ickup sett ings on the cover of the EC-2, EC-2A device are 
cal i b rated for the s pecific device. When replacing covers, 
replace on associated device. 
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SECTION 1 2- Electrical Characteristics 

Table 1 9  
Charg ing  and closing operat ing cu rrents 
Table 20 
Bell a larm contact-rat ing 
Table 2 1  
Auxi l iary switch contact seq uence 
Table 22 
Auxi l i ary switch contact rati ngs 

Table 23 
Charg ing  ti mes 
Table 24 
Shunt trip and u ndervoltage device 
Table 25 
Coi l  resistance 

Table 1 9- Charging and Closing O perating Currents 

-e c Cl (.) 
"' Cl) r::: Dl ·e � Cl Cl Z >  

48V 

1 25V 

250V 

1 20V 

1 20V 

1 20V 

208V 

208V 

208V 

250V 

250V 

250V 

> 
u r::: Cl) N :::1 ::1: CT 
l!:? .... 

DC 

DC 

DC 

60 

50 

25 

60 

50 

25 

60 

50 

25 

MOTOR 

Current (Amps) 

.!!l Cl) Dl Cl) - �"!::. Ci a.  
"' Dl �� > :::1 := r::: �.,. .... - .  
Cl "' ,� ... ":,� .. r::: -'" ·- u > a:  ::E ii:  

38-56 22 1 6 .5 38 

1 00- 1 40 25 7 85 

200-280 1 3  3 . 2 1 70 

1 04-1 27 25 8 . 1  95 

1 80-220 1 0 .3 3 . 5 1 75 

208-254 1 1 .7 3 .5  1 90 

Table 20- Bell Alarm 

Contact Rating 

Bell Alarm Contar.t 

Control Rating (amperes) 

Voltage 
Inrush 

Contln-
uous 

De 1 25 2 .5 2 .5 
250 0.9 0.9 

60 Hz. 1 20 30 1 0  

Ac 
240 1 5  5 
480 7 3 

Table 21 -Auxi l iary Switch 
Contact Sequence 

CB 
Auxiliary Switch Position 

Main "a" "b" 
Contacts Contact Contact 

Open 
or Open Closed 

Tripped 

Closed Closed Open 

ANTI-PUMP 
RELAY "W" 

Rated-Amps .!!l Ci a.  
Inrush Sealed > :::1 - .  

r::: .... 
·- u 

Open Closed ::E ii:  
.063 .063 30 

.024 .024 90 

.01 5 01 5 1 80 

.090 .052 

.090 .052 95 

.047 .032 

.050 .029 

.050 .029 1 75 

.032 .01 8 

.064 036 

.064 .036 1 90 

.035 .023 

CONTROL CLOSING 
RELAY "X" SOLENOID 

Rated Amps .!!l Rated Amps Ci a.  
Inrush Sealed > :::1 Inrush Sealed - .  

r::: .... - u 
Open Closed ::E ii:  Open Closed 

4 . 1  4 . 1  38 2 . 7  2.7 

1 .05 1 .05 1 00 1 .3 1 .3 

.53 .53 200 .68 .68 

1 .0 1 .4 2 .6 .35 

1 .0 . 1 5  98 2 .2  .29 

6 .85 1 .27 1 . 1 . 1 7  

.45 .063 1 .5 . 1 9  

.55 .083 1 77 1 .2 . 1 6  

3.86 .76 .60 .08 

.50 .07 1 .3 . 1 7  

.50 .08 1 96 1 . 1 . 1 5  

3.42 .64 . 54 .08 

Table 22-Auxi l iary Switch 
Contact Ratings 

Auxiliary Switch 

Control 
Interrupting Ratings 

(Amperes) CD 
Voltage 

Non-
Inductive 

Inductive 

48 25 -
De 1 25 1 1  6 .3 

250 2 1 .8 
1 1 5  75 50 

Ac 240 50 25 
480 25 1 2  

CD Limited to 20A continuous rating of 
switch on all breakers and to 5A contin
uous rating of # 1 6  wire on drawout 
breakers. 

Table 23 
Charging Times 

Nominal Time 
Voltage (sec.) 

48VDC 2.0 

1 25VDC 
1 .7 250VDC 

1 20VAC 1 .5 
208VAC 1 .7 
240VAC 1 .3 

z 
Q i= 

w u rll � ::a w .... riJ 

20A 

20A 

20A 

20A 

20A 

20A 

20A 

20A 

20A 

20A 

20A 

20A 
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SECTION 1 2- Electrical Characteristics 
Table 24-S hunt Trip and U ndervoltage Device O perating Cu rrents 

!:! SHUNT TRIP UNDER VOLTAGE 
c 

Current Current 8 & >-u 
(Amps) (Amps) c - II  II N ! :�:: ::I ::J:  Inrush Sealed - 0 r Operating Inrush Sealed E >  Operating 0 z u.. Voltage range Open Closed Voltage range Open Closed 

24 DC 1 4  30 8.3 8.3 .38 .38 

48 DC 28 60 4.5 4.5 . 1 9  . 1 9  

1 25 DC 70 1 40 2.0 2.0 .08 .08 
250 DC 1 40 280 1 .0 1 .0 .04 .04 

70 60 59 1 32 - - Q) N/A N/A 
Ol 

1 20 60 95 1 27 1 2.3 1 0.8 !!! .66 .24 0 
1 20 50 95 1 27 7.6 6.7 > .75 .25 
1 20 25 95 1 27 4.7 4 . 1  

Cl> -0) 0  en !:;  .31 . 1 0  
.:!:= C  

208 60 1 75 220 3.2 2.6 0 0  .51 . 1 7  > o 
208 50 1 75 220 3.8 3.1 o Cii .30 . 1 0  

208 25 1 75 220 2 . 1  1 .9 
!:; c  

. 1 4  .05 c ·-o E  
240 60 1 90 254 3.9 3 .4 () 0  _ z  .37 . 1 2  
240 50 1 90 254 4.7 4.1 

en _ 
.34 . 1 1 c o  

240 40 1 90 254 5.8 5. 1 
·E � N/A N/A 0 0 
z o 

240 25 1 90 254 2 .1  1 .9 _ 'f  . 1 6  .06 

380 50 31 5 41 0 2.9 2 .6  
0 �  

.22 .08 � 0 
480 60 380 508 3.4 3 . 1  � C")  . 23 .08 CO (ii 
480 50 380 508 7.5 7.3 «i -s  . 1 7  .06 c.. o 
480 25 380 508 3.5 3.3 ::J c.. . 1 1 .05 tj o  
575 60 475 625 2 .8  2 .5  a:: o . 1 6  .06 
575 50 475 625 5 . 1  4 .7  . 1 4  . .  06 
575 25 475 625 3 .1  3 .0 . 1 0  .05 

Table 25-Coil Resistance-D e  O hms @ 25 ° C  
Nominal Control Anti-Pump Control Shunt 

Voltage Frequency Hz Relay "W" Relay "X" Trip Undervoltage 

24V DC N/A N/A 3 64 
48V DC 802 1 2  1 1  240 

1 25V DC 5000 1 1 9 64 1 600 
250V DC 1 6400 476 260 6700 
1 20V 60 450 54 3.9 25.4 
1 20V 50 450 75 7 . 1 5  33 
1 20V 25 1 450 75 25.4 1 46 
208V 60 1 450 2 1 6  25.4 64 
208V 50 1 450 300 25.4 1 46 
208V 25 3900 300 64 580 
240V 60 1 450 300 25.4 1 00 
240V 50 1 450 300 25.4 1 46 
240V 25 6000 300 64 580 
380V 50 N/A N/A 64 370 
480V 60 N/A N/A 64 370 
480V 50 N/A N/A 32 580 
480V 25 N/A N/A 1 00 1 600 
575V 60 N/A N/A 1 00 580 
575V 50 N/A N/A 64 91 8 

82 575V 25 N/A N/A 1 46 3200 www . 
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