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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 particular problems arise which are not covered sufficiently 
for the purchaser's purposes, the matter should be referred to the General Electric Company. 
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HIGH-VOLTAGE CONTACTORS 
A-C AIR-BREAK TYPE 

Before any adjustments, servicing, parts replace­
ment or any other act is performed requiring physi­
cal contact with the electrical working components 
or wiring of this equipment, the POWER SUPPLY 
MUST BE DISCONNECTED. 

INTRO DUCTION 

These instructions cover high-voltage, a-c air­
break contactors as outlined in Tables 1 and 2. The 
contactors are designed for equipment used in 
starting a-c motors with a line voltage from 600 
volts to a maximum of 5000 volts. 

TABLE 1 
CONTACTORS WITH STAB CONNECTIONS 

• Without fuse shelf. 

IC2814-D110 
IC2814-El10 
IC2814-E111 

IC2814-E112 
IC2814-E113 
IC2814-F111 
IC2814-X111 

• With fuse shelf and with a-c magnets. 

IC2814-E120 
IC2814-E130 
IC2814-E140 

IC2814-E142 
IC2814-E170 
IC2814-E180· 

• With fuse shelf and with d-e magnets. 

IC2814-E121 
IC2814-E131 

IC2814-E133 
IC2814-El41 
IC2814-E183 

Stab connections are provided for power with 
heavy spring-backed fingers. Control-stab con­
nections are provided with extra flexible-spring 
temper leaf springs. 

• 

TABLE 2 
CONTACTORS WITH BOLTED CONNECTIONS* 

IC2814-E150 
IC2814-C151 
IC2814-D151 
IC2814-E151 
IC2814-F151 

IC2814-H151 
IC2814-V151 
IC2814-W151 
IC2814-X151 
IC2814-E191 

*For further identification see the following N omen­
clature Description. 

These instructions are intended to apply to all 
listed contactors with exceptions being those unique 
features applicable only to a given design. 

NOMENCLATURE DESCRIPTION 

The contactors can be identified through the 
nomenclature description. A sample is below along 
with an explanation: 

(all contactors - 400 amperes or less - and stab 
connections except as stated) 
IC2814EllOB 

LForm letter or letters 

Includes an a-c magnet 

Includes a latched a-c magnet 

Includes a d-e magnet 

Includes a latched d-e magnet 

Includes 4, 800 volt fuse shelf 

3 Includes 2, 400 volt fuse shelf 

7 Includes control transformer and 
fuses and 4800 volt fuse shelf 

8 Includes control transformer and 
fuses and 2400 volt fuse shelf 

4 Includes fuse shelf without pro­
vision for fuses 

1 Includes contactor without fuse 
shelf 

9 Includes 600 ampere contactor 

5 Includes bolted connections 

._ __ ,.uodel or style 

-
E - 3 normally open poles 

F - 5 normally open poles 

X - 3 normally open and 3 normally 
closed poles 

'----1 D - 2 normally open poles 

C - 1 normally open pole 

H - 4 normally open poles 

V - 1 normally open and 1 normally 
closed poles 

W - 2 normally open and 2 normally 
closed poles 
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GEH-3060A High-voltage Contactors 

GENERAL 

RATINGS 

The contactors (see Fig. 1, 2, 3 and 4) with three 
normally open poles are furnished in 200-, 400- and 
600-ampere continuous ratings with a maximum in­
terrupting capacity of 50,000 kva. With 50,000 kva 
available, the contactor in a NEMA Class E1 starter 
can interrupt the fault current. The contactor can 
be coordinated with General Electric Co. Type EJ2 
current-limiting fuses in NEMA Class E2 starters 
and used with systems which have up to 250,000 kva 
available at 5,000 volts, 

Contactors with 100-ampere continuous rating 
are available for use in circuits having a maximum 
"let-through" current of 6000 amperes for one cycle 
or less. 

FUSE EJECTOR----� 
BLOWN-FUSE 
INDICATOR 
GROUN DING----
FINGE RS 
CONTACTOR 
MOVING BRACKET 

CON T A C TO R  ----
NAMEPL A T E  

A R C  CHUTES 

ARC-CHUTE 
SEATING NOTICE 

ARC-CHUT E 
SUPPOR T  

PHASE B A R RIER 
CLIP 

DESCRIPTION 

IC28 14-E 1 10, -E 1 20, -E 1 30, -E 1 40, ETC., 

CONTACTORS 

These contactors have three normally open poles 
with an a-c magnet and additional features per 
nomenclature description, page 3 .  All contactors 
have five-inch diameter roll-out wheels for moving 
the contactors easily in and out of enclosures. 
When the contactors are rolled into the enclosures, 
all power and control connections are automatically 
made. After the grounding strap (see Fig. 1) is 
securely bolted to the contactor frame and enclosure, 
the contactor is ready for operation. With forms 
employing the fuse-disconnect shelf, power can be 
completely removed from the contactor by moving 

c.-2------ FUSES 

�-------FUSE CUPS 

---- SHELF OPERATING 
HANDLE 

STOP 

------- G ROUNDING -STRAP 
ASSEMBLY POSITION 

Fig. 1. Front view of IC2814-E120 high-voltage con factor with fuse-disconnect shelf 
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MAGNET 
SHIMS 

High-voltage Contactors GEH-3060A 

POWER-DISCONNECT 
FINGERS 

SHELF GUIDE 
OR T ONGUE 

POWER-DISCONNECT 
STABS 

Fig. 2. Rear view of IC281 4-E 120 high-voltage con factor with fuse-disconnect shelf 

the power-disconnect fingers of the shelf (see Fig. 
2) out of engagement by rotation of the shelf oper­
ating handle if the contactor is first de-energized, 
so that the shelf disconnects will not interrupt the 
power. (See Fig. 1.) Grounding springs and fingers 
(see Fig. 1) are provided for additional safety. 

. These contactors are designed for linkage-type 
mechanical interlocks which operate through a 
brain-box. (See Fig. 19A.) Linkages connecting 
the contactors are supported by the enclosure. 

IC2814-E 1 1 1 , -E1 2 1 ,  -E131, -E141 and -Flll Contactors 

These contactors are identical in construction to 
those described above with the exception of num-

bers of poles and magnet construction, which are 
listed in nomenclature description. To operate these 
contactors, d-e magnets are used with intermittently 
rated coils and an economy resistor. The magnet 
can be energized by straight de or from de obtained 
through rectifiers. Rectifiers and resistors must 
be mounted on the enclosure • 

IC281 4-E150, -E1 5 1 ,  -F1 51, and -X151 Contactors 

The power-pole, magnet, electrical-interlock and 
arc-chute assemblies of these contactors are iden­
tical to that of the IC2814-E110, -Elll, -Flll and 
-Xlll contactors, respectively. These contactors, 
however, have two and one-half inch diameter wheels 
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GEH-3060 A High-voltage Contactors 

for providing a roll-out contactor, which will re­
place the IC2814-E 100, -ElO l ,  -FlOO and -GIOO con­
tactors of an earlier design. (See GEH- 1 937 .) All 
power cables and control wires must be bolted to 
the contactor after it is rolled into the enclosure. 

These contactors are designed for push-pull cable 
mechanical interlocks, which mount entirely on the 
contactors. The cables must be disconnected be­
fore a contactor can be rolled out of an enclosure. 
A door-interlock finger is extended toward the right 
(front view) of the contactor, when the contactor is 
energized, so that door interlocking can be effected. 

Contactors with one normally open, two normally 
open, one normally open - one normally closed, 

NORMALL Y  CLOS ED 
CONTACTS 

ARC CHUTES OF 
NORMALLY OPEN ------
CONTACTS 

and two normally open - two normally closed are 
also available in this type of design. 

IC281 4-X1 1 1  AND -X15 1  CONTACTOR 

These contactors consist of three normally 
open poles which are identical to the IC2814-Elll 
contactor and are mechanically interlocked to three 
normally closed poles, so that the normally closed 
poles must be opened before the normally open con­
tacts can close. The description given previously 
for the -Elll contactor applies to these contactors 
with the following exceptions: 

' 

The normally open poles and normally closed 
poles each have their own d-e magnet. The normally 

-

CONTROL­
�------ DISCONNECT 

FING E RS 

GROUNDING 
SPRING 

CONTACTOR STOP 

E L ECTRICAL 
I N T E RLOCKS 

Fig. 3. IC28 1 4- X 1 1 1  high-voltage contador with dynamic braking normally closed contads 

6 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



.. 

closed part has no blowouts or arc chutes and, 
therefore, has no interruption rating. These con­
tacts establish the circuit only and should not be 
opened with current flowing. 

The closing magnets for the normally open con­
tacts are the same as the d-e magnets (previously 
described) of the -El l1 contactors. The contacts 
are operated by intermittent-rated magnets. A re­
sistor is added to the coil circuit after the contactor 
has closed, to reduce the current in the coils. The 
magnet of the normally closed contacts is, in gen­
eral, of the same construction as that of the -El l1 
contactors, but operates against counterweights and 
a spring which close the contacts when the magnet 
is de-energized. 

OUTLINE DIMENSIONS 

Dimensions of the contactors are given in Fig. 3 
through 10. 

CONTACTOR WRENCH 

LOAD-TERMINAL---. 
CONNECTION 
POINTS 

High-voltage Colftactors GEH-3060 A 

CONTACTS 

The contacts are provided with a special facing 
which will give additional life and will assist the 
contactor in properly making, carrying, and inter­
rupting electrical power. It is imperative that the 
contacts be replaced before part of one contact is 
making contact with the base material of the other 
contact. The special facing reduces losses of facing 
material during making and breaking electrical 
power. 

BLOWOUT-COIL RATINGS 

The majority of the contactors will use 400-
ampere blowout coils connected in series with the 
contacts. 100-, 200- and 600-ampere blowout coils 
may be necessary for certain applications and are 
available. Nameplates of contactors are located on 
the inside of the left frame (Fig. 1) and will list the 
maximum ampere rating as determined by the blow­
out structure. 

ENCLOSURE-DOOR 
INTERLOCK 
FINGER 

Fig. 4. IC281 4-E 150 high-voltage contactor 
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GEH-3060 A High-voltage Contactors 

---=._2_9_.1_3 __ -----l 

I I 

,3.62 
--

I 
I, ,I 
I, ol 
II II 

\ \ ...... �� I,.- ' 
I , \ ' 

\ J\ \ \ ......... /-' \ '_ .... _ -'-� 

f 

39.44* 

2 9.75 

* R EDUCE TO 3 3.25 ON MODELS H AV I N G  D O U BL E FOR M  LETTERS 

0 
I 

OTH ERWISE SAME AS P-1 � ---- 32 .63 ----PT. NO. A D ESC RI PTION 

2 
3 

47.38 SINGL E FU SE 
f47.94 DOUB LE F U S E  
43.25 NO F U SE 

Fig. 5. Dimensions, in inches, of high-voltage contadors as follows: 

P 1 -IC28 1 4-E 1 1 0 and -E 1 1 1  contadors 
P2-IC28 1 4-E 1 20, -E 1 2 1 ,  -E1 30 and -E1 3 1  

contactors 
P3-IC28 1 4-E 1 40 and -E1 4 1  contactors 
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High-voltage Contactors GEH-3060A 

14------ 29.13----� 

II 

Fig. 6. Dimensions, in inches, of IC28 14-F1 1 1  high-voltage contactor 

' ' , 1-- 24. 07t_BACK ROLLERS--..,.l 
!---- 25.50 �FRONT ROLLERS -I 

14------ 27. 28 ------+-1 

DISCONNECT UNITS 

• TO REMOVE ARC 

-,--.. -' I ' ' 
4. 15f-- 1 

9 . 50 

--t 
8.00 

"" CHUTE � , 1 

RIGHT SIDE I I : ... : j 
� ,. 

52.50 

OF CASE 

' 
--· 

16.00 

,, -� ,.._,\ I' '' 
I "' I' I"\ 

' .•.. ::_ ..... .,.., ' 
29.75 

t'-._../ 
14. 09 � .::::1 ___.____.__._3. 38 � ----28.13 -- 2 9 .13 --.-

Fig. 7. Dimensions, in inches, of /C28 14-X 1 1 1  high-voltage contactor 
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GEH-3060A 

F 

HOLE FOR r 
S C REW 

A 

HOLE FOR i' 
SCREW 

High-voltage Contactors 

f:\ CONTACTOR WITH CASTERS \.:_) AND BUS BAR EXTENSION 'L" 

(;\ CONTACTOR WITH CASTERS AND \.::_) WITHOUT BUS BAR EXTENSION "L' 

(;\ CONTACTOR WITHOUT CASTERS AND \.:._) WITH BUS BAR EXTENSION 'L' 

f:'.. CONTACTOR WITHOUT CASTERS \..:.) AND BUS BAR EXTENSION "L" 

LEFT 
SIDE 

82 
19' 

FR ONT 

�--- 21.!'------i 
1'1 -£EHf+-L-

Legend 

A 
B 
c 
D 
E 

Line terminal connections with bus bar "L" 
Load terminal connections 
Electrical interlock terminals 
3 I 8-16 tapped hole for connecting grounding strip 
Door interlock (if used) 

F Arc chutes 
G Barriers 
H Lifting hole (one each side) 
J Insulation on back of contactor 
K Line terminal connection without bus bar "L" 
L Bus bar extension 

4 
�-----45f------- ------� 

FLOOR PL AN FOR P-3 AND P-4 

Fig. 8. Dimensions of IC28 1 4-E150 and -E 15 1  high- voltage contactor 
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High-voltage Contactors 

(,\, CONTACTOR WITH CASTERS \..:.._) AND BUS BAR EXTENSION "L" 

(.;\. CONTACTOR WITH CASTERS AND \J WITHOUT BUS BAR EXTENSION "L' 

� CONTACTOR WITHOUT CASTERS AND \V WITH BUS BAR EXTENSION "L" 

f:\ CONTACTOR WITHOUT CASTERS \._"'_) AND BUS BAR EXTENSION "L" 

F 

IT 18" 

RONT l� 
Legend 37.!." 4 

331" 4 

A 

B 
c 
D 
E 
F 
G 
H 
J 
K 
L 
M-

Line terminal connections FLOOR PLAN FOR P-3 AND p-4 
with bus bar "L" 
Load terminal connections 
Electrical interlock terminals 
3/8-16 tapped hole for connecting grounding strip 
Door interlock (if used) 
Arc chutes 
Barriers 
Lifting hole (one each sirle) 
Insulation on back of contactor 
Line terminal connection without bus bar "L" 
Bus bar extension 
Terminal board for control-voltage connections 

-

il 82 

19" 

at 
I" 2 

Fig. 9. Dimensions of /C28 1 4-F 1 5 1  high-voltage contactor 

GEH-3060A 

27" 

1 1  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



�­\· ··� 
., 

GEH-3060A High-voltage Contactors 

B 

HOLE FOR @'
sCREW-,-__,___._ 

8 CONTACTOR WITH CASTERS 

0 CONTACTOR WITHOUT CASTERS 

Legend 

A Line terminal connections 
B Load terminal connections 
C Electrical interlock terminals 
D Dynamic braking terminal connection 

E 3/8-16 tapped hole for connecting 

grounding strip 

F Door interlock (if used ) 

G Arc chutes 

H Barriers 

J Lifting hole (one each side) 
K Insulation on back of contactor 
L Terminal board for control-voltage 

connections 

HOLE FOR r SCREW 
L 

HOLE FOR r SCREW 

I 

I 

i 
l 

I 

I" OVER BOLT HEADS ON 
298 BACK OF CONTACTOR 

r3r1 
1· i..[. 
18" -tjc· :Jitt-t-

l I" 

82 

1-fB-Ill----'-
FRONT 

3' 
21<j --

3" 
-254 ------

FLOOR PLAN P·2 

Fig. 10. Dimensions of IC2814-X15 1 high-voltage confacfor 

12 

.. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



• 

• 

'-.. ... 

STATION ARY 
CONTACT 

Fig. 1 1 . Movable and stationary contacts 

Tfie blowout rating will determine the continu­
ous rating of the contactor. Contactors cannot, 
therefore, be interchanged unless their nameplates 
have identical nameplate stampings. For example, 
a 100-ampere contactor cannot carry as much con­
tinuous current as a 400-ampere contactor, while 
a 400-ampere contactor does not have the sam� blow­
out and arc interrupting effect as a 100-ampere con­
tactor. The 100-ampere blowout contactor is more 
effective on low-current loads such as magnetizing 
currents of transformers, etc. 

OPERATING MAGNETS 

These contactors are provided with magnets as 
listed in nomenclature description. The a-c magnets 
have continuously rated coils. The d-e magnets 
have intermittently rated coils with an economy re­
sistor. 

Control voltage for energizing the coils should be 
within 85 to 1 10 percent of the control voltage rating 
of a-c coils -- 80 to 110 percent of the control vol­
tage rating of d-e coils. 

Voltage less than the minimum will result in poor 
pickup and perhaps contact welding; voltage higher 
than the maximum will greatly decrease the coil life 
and, in the case of a-c magnets, pound the magnet 
severely if operated frequently. The pounding will 
result in misalignment, overheating, decreased con­
tact life, etc. 

Magnets and coils are designed for a 40 C am­
bient and coil life is greatly reduced if operated at 
much higher temperature. Special coils for higher 
voltages and temperatures can be supplied, if re­
quired. 

High-voltage Contactors GEH-3060A 

ARC CHUTES 

The arc chutes are usually shipped in their op­
erating position on the contactors. When removing 
or reassembling the arc chutes, handle them care­
fully to prevent damage. See that there is no pack­
ing material or other foreign matter inside or around 
the chutes; and make certain that they are dry. Mount 
the chutes by easing them initially onto the upper 
and then over the lower arcing-horn extensions as 
far as they will go with the chute finally resting be­
hind the arc-chute supports per Fig. 1. Observe the 
notice on the front of the chute, shown in Fig. 1 and 
12 .  Figure 12 also shows the difference between 
properly and improperly seated chutes . 

The weight of the arc chute itself holds the chute 
in place when correctly seated. The chute may be 
mounted with either end at the top. Seat the chute 
so that this top line (lower label only) rests flush 
with the top of the support pin or bracket. (See Fig. 
1 2  .. ) 

A RC-CHUTE 
GUIDE CHUTE 
NOTICE SUPPORTS 

Fig. 1 2. View showing arc chutes 1 and 2 improp­
erly seated with bottom of chute not 
pushed down into place on arcing horn and 
behind chute supports. View also shows arc 
chute 3 properly seated with the edges of 
the chute parallel with the phase barrier. 
Note the arc-chute guide notice 
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GEH-3060A High-voltage Contactors 

If the contactor is used in a humid atmosphere, 
or if moisture is present in its vicinity, space hea­
ters are recommended to keep the arc chutes dry. 
Moisture limits the interruption ability of the arc 
chutes. 

If the vanes inside the chute are broken, either 
the broken vanes or the entire chute should be re­
placed. Broken vanes will reduce the length of the 
arc between the tips and can interfere with proper 
interruption. 

Arc chutes will have the vanes inside the chutes 
much closer to the contact tips at the center of the 
chute than at the ends of the chute. These chutes 
will have a 50,000-kva interrupting capacity. 

These arc chutes can be used on similar contac­
tors of the IC2812M13 andiC2812E100 variety which 
were built since the period 1 949- 1950. Chutes of 
these early contactors cannot be used on contactors 
listed in this instruction book. 

ELECTRICAL INTERLOCKS 

The electrical interlock (see Fig. 1) consists of 
three contact units, each with contacts for two cir­
cuits in various combinations of normally open and 
normally closed contacts. These contacts are me­
chanically connected to the main shaft of the con­
tactor and move when the contactor operates. A 
bracket "B" (see Fig. 1) is provided above the elec­
trical interlocks to protect them from mechanical 
damage. This bracket should be removed when in­
spection of electrical interlocks is required. 

Adjustment of these interlocks is critical to the 
operation of the contactor. Figures 13A, 13B, and 
13C should be followed in making this adjustment. 
Also, see Table 3. 

TABLE 3 
ELECTRIC INTERLOCKS 

(ADJUSTMENTS) 
(Refer to Fig. 13A for Interlock No.) 

ARC 
CHUTES 

ELECTRICAL 
INTERLOCKS 

RIGHT HAND 
fRAME 

r1 

l 
S E E  F I G. 138 AND 13C 
F O R  V I EW OF I N TE RLOCK 
IN THI S D I R E C T ION. 

Fig. 1 3A. Electrical interlock arrangement viewed 
from front of contactor 

ADJUST llil+� 
OPERATING /-64 

R\D -j /r 

Fig. 1 38. Electrical interlock with magnet energized 

Fig. 1 3C. Electrical interlock with magnet deenergized 

MAIN CONTACTS FULLY MAIN CONTACTS FULLY OPEN 
CLOSED IC28 14-Xl1 1 or -X151  

MAGNET ENERGIZED MAGNET ENERGIZED 

Dimension in inches Dimension in inches 
Interlocks for N. 0. Contacts Interlocks for N. C. Contacts 

Interlock No. 1 2 3 1 2 3 

Dimension J ± 1/64 1/8 1 /8 1 /32 1 /32 1 /32 1 /32 

Travel "K" 17/32 17/32 1 7/32 13/32 13/32 13/32 

N. O. Tip Wipe 1 /16 1 /16 1 /16 1/16 1 /16 1/16 

N. C. Tip Gap 3/32 3/32 3/32 3/32 3 /32 3/32 

The electrical rating of the interlock is 10 amperes, continuous; 60 amperes, "make" current; with 
current interrupting values, as listed in Table 4. See Figs. 35A, 35B and 35C. 
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Interlock contacts should be applied in circuits 
consistent with the make, break, and interruption 
ratings of Table 4. Contacts applied outside of these 
ratings will have reduced life and may not operate 
satisfactorily. Check the adjustments of Table 3 
(2814-X111  and -X151) with the magnet picked up 
electrically. 

POWER AND CONTROL DISCONNECTS 
AND SHELF TONGUE 
(Contactors with Stab Connections-See Table 1) 

Power disconnects (see Fig. 2) are provided so 
that contactors so equipped can be removed or in­
stalled in enclosures without having to disconnect 
or connect cables. Flexible control-disconnect fin­
gers (see Fig. 1) are also provided for the same 
purpose. 

Figure 14 shows the location of the power stabs 
and fingers as well as the control-disconnect fin­
gers with reference to the enclosure track or wheels 
of the contactor. These requirements with listed 
tolerances are necessary to allow any contactor to 
properly assemble into any enclosure . 

TABLE 4 
A-C INDUCTIVE RATINGS 

Normally Open or Normally Closed 

One Interlock - Amperes 

Volts Normal Inrush D. 
110 6 60 
220 3 30 
440 1. 5 15 
550-600 1.2 12 

D-C INDUCTIVE (X) RATINGS 

One Interlock Two Interlocks in 
Volts Amperes Series - Amperes 

125 1 . 8 4. 0 
250 0. 5 1. 2 
600 0. 2 0. 35 

X Non-inductive d-c interrupting rating is 1.5 times 
inductive rating. 

A Capable of interrupting inrush currents of this 
magnitude for a limited number of times. 

No lubrication is required on any of these dis­
connects, but if desired, General Electric Contact 
Lubricant D50 H47 can be applied to the power-dis­
connect stabs. Do not apply this lubricant to the 
control-disconnect fingers. 

High-voltage Contactors GEH-3060A 

The tongue for the fuse-disconnect shelf is lo­
cated as shown in Fig. 14 so that the power fingers 
of the shelf will make proper contact with the power 
stabs on the enclosure. This guide also facilitates 
proper in and out operation of the fuse shelf. 

Figure 14 shows the location of the top edge of the 
top control-disconnect finger 16 7/8 ± 1/32 in. from 
the track for the contactor wheels. The control-dis­
connect fingers are assembled to a molded block, 
each of which assembles four fingers. The top edges 
of the top finger of each block are 3.5 in. or multiples 
thereof apart. 

FUSE-DISCONNECT SHELF 
(Contactors with Stab Connections-See Table 1) 

The fuse-disconnect shelf is provided to serve 
as an isolating switch and allow maintenance and in­
spection work on the contactor without removing it 
from the enclosure. A padlocking facility (see Fig. 
15) is provided to positively lock the shelf in the 
"closed" or "open" position. (Fuses connected or 
disconnected respectively.) This is accomplished 
by not permitting the pushing in of the shelf opera­
ting handle (see Fig. 1).  This pushing in of the handle 
is necessary before one can rotate the handle from 
"open" to "closed" position or vice versa. 

The fuse shelf disconnect should move freely on 
its rollers when the shelf operating handle is pushed 
and turned. Free action is necessary for positive 
connecting and disconnecting of the power fingers 
and vdll be present unless the contactor has suffered 
from extremely rough handling. 

When the shelf operating handle (see Fig, 1) is in 
"open" position (shelf power fingers are discon­
nected) and shelf is retracted toward the back of the 
contactor to remove all slack in its mechanism and 
reduce the grounding finger flexing to a minimum, 
the grounding fingers are still flexed 7/64 to 9/64 
in. Steel backing for the grounding finger can be 
bent to maintain this adjustment. See Fig. 16. The 
grounding fingers must also not be misaligned with 
the fuse mounting that contacts them (left to right) 
by more than 3/16 in. 

When the shelf operating handle is pushed in and 
then turned clockwise to the "close" position, the 
shelf will advance toward the back of the contactor. 
With this handle in the "close" position, the shelf 
can be moved backward and forward approximately 
1/8 in. 

The shelf disconnects cannot lllake or breakload 
power. They can break a maximum magnetizing 
current of the control transformer as follows: 

25kva - 3� - 4,160-volt - 0. 173-amp 
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Fig. 15. Padlocking facility for locking the shelf in 
"closed" or "open" position 

l �7/64 TO 9/64 
GROU NDI NG f"\ 
FI NGE R �\ 

I 
I r· --r---..._ I r-r· ·?'---.-� 
I 
I 

STEEL FU SE 
BACKING MOU NTI NG 

CONTACTOR 
MOU N TI NG 
BRACK ET 

Fig. 16. Fuse-shelf grounding fingers 

Models having double form letters use two con­
centric shafts instead of a universal joint. 

When the shelf operating handle is fully pushed in 
for turning, the stop plate (see Fig. 17) clears its 

High-voltage Contactors GEH-3060A 

CAM SHAFT 

U NI VE RSAL* 

JOI N TS 

RI GHT- SI D E  
FRAME OF 
CONTACTOR 

STOP 
PLATE 

WASH ERS 
SE T SCREW 

HANDLE 
SH AF T 

*Later models use two concentric shafts in place of 
universal joint. 

Fig. 17. Shelf operating handle location-topview 

stop by 1/32 in. minimum and the cam should turn 
freely without binding. The shelf operating handle 
must also return from the action of its spring if its 
support bracket has been properly adjusted to align 
the c.am and handle shafts. "X" must be 1/4 in. to 
3/8 in. with the control-power interlock operator 
just touching the control-power interlock plunger 
(see Fig. 20) . 

This adjustment is obtained by locating the shelf 
operating handle properly on its shaft, when the han­
dle was located along the shaft with washers on end 
of the shaft inside the handle. It will be important 
to replace all the washers in reassembling the han­
dle to the shaft at the proper position. Early handles 
were attached to their shafts with two setscrews -
one assembled tightly on top of the first one to lock 
it in position. It is, therefore, very important that 
the first setscrew bearing on the shaft be tightened 
vety securely. Later handles were attached with 
one long setscrew and washers inside the handle 
were not necessary. 

Fuse clips of the shelf must also hold the fuses 
very securely. Fuses must just enter a fuse clip 
with a downward force of 20 pounds. This can be 
assured by maintaining the setting of the "U" clip 
of the fuse clips to 3 9/16 in. + 1/32 in. - 1/8 in. 
(see Fig. 18B and 18C) .  

When pushing the fuses down into the clips, keep 
fingers clear of the end of the fuse since the ejec­
tor bracket snaps upward and would pinch the fingers. 

Fuses, shipped in place in the shelf, will be cord­
tied in place at the ejector end. This also keeps the 
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GEH-3060 A High-voltage Contactors 

POWER-FUSE 
EJECTOR BRACKET 
OPERATED TO 

FUSE POWER 

Fig. 1 8A. Power fuses-power-fuse e;ector brackets 

r----3 9/16 !:��2 -----..\ 

Fig. 1 88. Fuse clip for fuse-disconnect shelf 

ejector bracket from wearing agai�t the underside 
of the fuse during shipment. Before operating, check 
the fuses to be sure that the fuse barrel has not been 
damaged by a loose ejector during shipment. 

Fuse-ejector brackets (see Fig. 1 and 18A) are 
provided for easing the power fuses out of their brac­
kets. This fuse pulling is accomplished by moving 
the fuse-puller bracket toward the front of the con­
tactor as shown in Fig. 18A. 

MECHANICAL AND ELECTRICAL INTERLOCKS 
AND "BRAIN BOX" 
(Contactors with Stab Connections-See Table 1 and 2) 

The contactor stop (see Fig. 1) on the right-hand 
side of contactor is provided so that, combining with 

18  

the enclosure mechanical interlocks, the contactor 
cannot be rolled out if the shelf is in the "Close" 
position with its power fingers engaging the power 
stabs of the enclosure. This contactor stop combines 
with the enclosure mechanical interlocks to prevent 
the contactor and shelf from being pushed into the 
enclosure if the shelf is accidentally in the advanced 
or "Closed" position. 

The "brain box" (see Fig. 2 and Fig. 19A) also 
mechanically interlocks the fuse shelf with the con­
tactor to accomplish the fbllowing: 

1 .  The fuse shelf cannot be moved from "Open" 
to "Closed" position or from "Closed" to 
"Open" position with the contactor picked up 
mechanically or electrically with its own mag­
net. 

2. One reversing contactor is kept mechanically 
from picking up when the other is picked up. 
Any three contactors of the 3- or 5-pole 
varieties can also be interlocked with each 
other so that only one contactor can be picked 
up at a .time or any two contactors can 
be picked up at the same time with the third 
contactor locked in open position. 

20 POU NDS 

i 

\4----- POWER 
F USE 

114--- FUSE 
CLI P  

Fig. 1 8C. Force for inserting power fuses in fuse clips 
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Fig. 1 9A. View of the "brain box" 

11BRAIN BOX II 

ARMATURE BRAC K E T­
CONTACTO R DEE N E RG IZED 

Fig. 1 98. "Brain box" plus mechanical linkage 

High-voltage Contactors GEH-3060 A 

Different styles of the "brain box" are applied 
to offer the various special functions just men­
tioned. Since these operate with specific in­
ter-contactor mechanical linkages, it is ob­
vious that such contactors can only be inter­
changed between control panels which are 
functional duplicates,· and then only in the par­
ticular panel section corresponding to that 
contactor function. Contactors interchanged 
should also have identical nameplate· stamping. 

3. The control-power interlock (see Fig. 20) 
which is operated each time the shelf opera­
ting handle is pushed in, opens the control 
power of the transformer secondary, when op­
erated, so that the shelf disconnects break 
only the magnetizing current of the transfor­
mer. 

WASHERS rl/16 TO 1/8 
HORIZONTAL ROD 

Length of horizontal rod is adjusted and locked with 
lock nut so that the shelf operating handle has free 
travel of 1/32 to 1/16" as determined by plungerin 
"brain box". This adjustment is made with contac­
tor armature fully picked up. 

Fig. 20. Shelf operating handle adjustment 

The adjusting bolt (see Fig. 19B) which operates 
the "brain box" is set and locked with a lock-nut to 
give a 0 . 15- to 0 . 18-in. gap between it and the 
"brain-box" plunger with the magnet armature fully 
dropped out against its backstop. When the magnet 
armature is fully picked up, the plunger in the "brain 
box" should have a minimum of 1/16 in. additional 
travel remaining. These adjustments assure that 
the magnet is free to move through its full stroke 
without binding. All adjustments ·can be accom­
plished with the adjusting bolt. 

The control-power interlock operator (see Fig. 
20) is located on this same horizontal rod with wash­
ers so that, with the magnet armature fully picked 
up, the clearance between the control-power inter­
lock plunger and the dump-switch operator is 1/16 in. 
to 1/8 in. This adjustment allows positive operation 
of the dump switch, bUt does not allow the control­
power interlock to he. operated unnecessarily. 
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GEH-3060A High-voltage Contactors 

INSTALLATION 

For convenience and safety in moving the con­
tactor, use the lifting holes at the top of the steel 
side plates, and an equalizer bar or spreader for 
the cable sling. Lifting holes are located in the main 
side plates of the contactor below the fuse-discon­
nect shelf and toward the back of the contactor. See 
Fig. 5, 6, 7, 8, 9 and 10. 

CAUTION: If the contactor is not installed 
in a metal enclosure, at least eight to ten 
feet of arcing clearance in front of the unit 
is advised for protection of personnel. 

Observe the following precautions before apply­
i]lg power to the contactor for the first time. 

1 .  Remove the shipping supports, blocks, or ties 
used for protecting the contactor in transit. Remove 
the arc chutes. 

2. Carefully inspect all parts of the contactor. 
Operate it by hand to see that all parts work freely. 
Be sure th�t the contacts strike squarely with their 
sides in lin� within 1/32 in. Remove foreign objects 
or matter which may have collected in the magnet 
or tip gaps during transit o_r storage. 

3. Remove any protective grease or oil which 
may be on the magnet face, as the grease could col­
lect dust and dirt, thus ca\lsing a sticking of the 
magnet. 

4. See that all parts of the -eontactor are clean. 
High-voltage equipment fails· if too much dirt ac­
cumulates. 

5. Check the arc chutes according to the "Arc 
Chute" sections of "Description" and "Maintenance" 
instructions before installing them on the contactor. 

6. It is of the utmost ,)AW9rtance that the arc 
chutes be in proper positit;:a,�r_t the contactor before 
applying power to the conta:ctor, since the arc chutes 
are essential to confine anct extinguish the arcs. 
Without the chutes, tlte a;rcs may cause serious 
damage. Refer to the section on "Arc Chutes" of 
"Description" instrucRcms and to Fig. 12.  Operate 
the contactor by hanq�aif1Jp see that all parts op­
erate freely and tha� . �X;ij; shaft parts do not rub 
on the arc chutes. :4 . · · ' 

7. Operate the 
fuse-disconnect ·· 

accomplished by COltUll;!�l 
the cbil leads. The 

electrically with the 

third and fourth cm1ti�o1��fi:om 

position. This is 
control power to 
connected to the 
ct fingers. See 

20 

A-C MAGNET ARMATURE 

TOP CONTROL 
DISCONNECT FINGER 

c:::=J NO.I 

c:::=J N0.2 

A-C M �NET �----i==::J N0.3 
COIL 
OR 
D-C 
MAGNET 
COILS N0.4 

Fig. 2 1. Magnet-coil wiring to control-disconnect 
fingers 

Fig. 21 .  The proper picking up of the contactor can 
thus be checked. At rated coil voltage it should pick 
up completely until the stationary and movable mag­
nets hit and should be quiet. A-c magnets will have 
an a-c hum, but should not make an appreciable noise 
which would indicate magnet misalignment from 
rough handling. If noise is present, the magnets 
should be aligned according to the "Magnet Align­
ment" section of "Maintenance" instructions. 

8. Check the fuse-disconnect shelf for free and 
positive operation. Adjustments according to the 
"Fuse Disconnect Shelf" section of "General" in­
structions should not ha>'e to be checked unless the 
contactor has received extremely rough handling. 

9. Contactor�Mf:�t stab connections - Power 
cable connectin�gl:l must be rigidly maintained 
with adequate spacing between them for the voltages 
involved. If the spacings are inadequate, taping with 
proper material for the voltages involved must be 
applied. 

MAINTENANCE 

GENERAL 

This electrical apparatus will provide maximum 
trouble-free service if given the benefit of preven­
tive ma�ntenance, inspection and periodic cleaning. 
It is• ilii.portant that a definite inspection schedule 

. .  '; 
• ?" ·�· 

. .  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



.,\ 

be maintained. The frequency of the inspection 
periods will depend upon the operating conditions'. 

Contact life depends on the severity of service 
required for the device. The contactor should be 
thoroughly inspected after every 50,000 operations, 
or more often if operated very infrequently. 

INSPECTIONS 

In these routine in�pections, check for the fol­
lowing per the reference instructions: (Reference 
instructions are in parenthesis and can be found in 
later pages of these instructions under the same 
heading. ) 

1. Loose screws, nuts and bolts. 

2. Loose electrical interlocks - ("Electrical In­
terlocks") 

3. Accumulation of dust and foreign material 
such as coal dust, cement dust or lamp black. 
This material must be periodically blown off 
the contactor if inspection shows an accumula­
tion. The stand-off insulators must be wiped 
clean at regular intervals, as dust collects 
moisture and can cause a voltage breakdown. 
Dust accumulation on the arc chutes is detri­
mental for the same reason. 

4. Contacts should be checked for general condi­
tion and replaced if necessary - ("When to 
Replace Contacts" and "Contact Alignment") 

High-voltage Contactors GEH-3060A 

5. A-c Magnets (Ite� 1, 2, 3, 4, and 7 of "A-c 
Magnet Assembly" and "D-e Magnet Contac­
tors") 

6. Control disconnect finger alignment - ("Con­
trol disconnect fingers") 

7. Grounding straps of fuse shelf and right side 
of contactor - ("Grounding Straps") 

8. Loose bolted connections - hardware at con­
nection points must be assembled securely at 
all times. 

9. Contactors with self-aligning sleeve bearings 
for the main shaft should have the bearing 
collars set for 1/32-in. side play of main 
shaft. Collar set screws of all contactors 
must be located to align tips and magnets, 
then tightened securely. 

If the contactor has been required to interrupt 
power above its rated interruption capacity, or has 
interrupted power without proper pertinent adjust­
ments per these instructions, and/or the contactor 
has been operating for a year since the last thorough 
inspection, the following checks must be made: 

1. Contact forces must be measured directly per 
Tables 5 and 6 and the springs replaced if the 
forces are not within limits. (Fig. 22 "Re­
placing Contact Springs") 

2. Contacts should be inspected. (''When to re­
place contacts" and "Contact Alignment") 

TABLE 5 ADJUSTMENTS 
A-C AND D-C MAGNETS 

(See Fig. 23) 
"A" dimension (WIPE) 

per Fig. 23 Contact Force!! Contacts just touching. * 

"A" dimension New Contacts Final 
Contactor per Fig. 23 Replace when in open position Initial Contacts 

IC2814 contacts fully New measurement Measurement ''C'' Contacts ·fully 
or open Contacts "A" reaches Fig. 22 open closed 

IC2812 (inches) (inches) (inches) (inches) (pounds) (pounds) 

2 5/32 ± 1/32 9/16 ± 1/16 9/32 7/8 min 9 to 11. 5 12. 5 to 16 

* Measure per Section on "When to Replace Contacts." 

& Measure per Fig. 22 - 5/8-in. down from top of contacts. Initial force is the force in direction of arrow 
at "D" that will just start movable contact in motion. Final force is force in same direction at "D" that 
will just part contacts when contacts are fully closed. Force measurements will only be required if con­
tact springs have been damaged physically or thermally. 

One, two and three normally open poles with solid andlaminated magnets (see Fig. 23). 
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GEH-3060A High-voltage Contactors · '· ..::·· 
, ·  

TABLE 6 ADJUSTMENTS 
D-C MAGNETS 
(See Fig. 25) 

"B" dimension (WIPE ) 
per Fig. 25 Contacts Contact Force 

"B" dimension just touching 
per"Fig. 25 "B" dimension New Contacts 

Contact or Contacts fully .per Fig. 25 Replace in open posi- Initial 
IC2814 closed - X111 Contacts fully New when "B" tion measure- Contacts 

or and X151 (N.C. open Contacts reaches ment "C" open 
IC2812 poles) (inches) (inches) (inches) (inches) (inches) (pounds) 

� 
(N.O. 29/32 + 0. 03 1/4 ± 1/32 1/8 7/8 min 9 to 11. 5 
poles) - 0. 000 

-Xl11 and 
similar 11/16 ± 0. 005 19/64 min 9/64 17/32 min* 9 to 11. 5 
(N.C. 
poles) 

*Measure with magnet picked up with power. 
�Contactors with magnets per Fig. 25. 

22 

S P RI NG 
BAL A NC E  

MOVABLE 
CONTAC T 
SUPPO R T  

N =I"! 1/32" 

MOVABLE 
CONTACT 
SH AFT 

STATI ON ARY 
TI P SUPPORT 

SET C REW 

Fig. 22. Movable and stationary contact structure 

.' Final 
Contacts 

fully 
closed 

(pounds) 

12. 5 to 16 

13. 5 ± 2 

f 

�/ '  
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3. Arcing-horn assemblies - ("Arcing horn as­
semblies and pole pieces on normally open 
poles") 

4. Arc chutes - ("Arc Chutes") 

5. D-e Magnets - ("D-e Magnet") 

6. Electrical interlocks - ("Electrical Inter­
locks") 

7. Power disconnects - ("Power Disconnects") 

8. Fuse Clips - ("Fuse Clips") 

9. Brain Box - ("Brain Box") 

10. Shaft bearings (with grease fittings) - lubri­
cate bearings once a year with a good grade of 
ball-bearing lubricant, Check for loosened 
ball-bearing screws at this same time. These 
setscrews keep the shaft positioned laterally 
and therefore maintain contacts in alignment. 
See Fig. 26. Bearings of later contactors do 
not re�ire more lubricant during the life of 
the contactor. Sleeve bearings are lubricated 
for life of contactor. 

11. Shelf adjustments -("Fuse-disconnect Shelf") 

WHEN TO REPLACE CONTACTS 

The contacts will be pitted and show various 
shades of black after considerable usage. The pitted 
contact surfaces are characteristic of a-c applica­
tions and will not interfere with proper operation 
as long as proper contact pressures are maintained 
per Tables 5 and 6. If the contacts are wearing 
away with the contacts misaligned more than 1/16 
in. the contacts should be replaced, as the misaligned 
condition can only get worse and accentuate the 
wear of the bearing hole in the bronze movable­
contact support. 

Outlined below is the proper method for deter­
mining when it is necessary to replace contacts: 

1. See Fig. 22 and Fig. 23. With the contacts in 
the "kiss" Oust touching) position, measure 
the magnet gap "A" per Fig. 23. If the gap is 
less than 9/32 in., replace both the movable 
and stationary contacts. Contacts not replaced 
at this time may overheat or weld together. 
Wedge the top of the armature away from its 
supporting bracket as far as it will go per Fig. 
23, when measuring the "A" dimension. Use 
similar procedure for Fig. 25, and Table 6. 

2. The contacts must also be replaced if mis­
alignment as mentioned above exists. 

High-voltage Contactors GEH-3060A 

STATIONARY MAGNET FRAME 

Fig. 23. A-c and d-e magnet strudure 

CONTACT ALIGNMENT 

The contacts are adjusted to make at the same 
time within 1/64 in. When replacing the contacts, 
check this adjustment by picking up the contactor 
mechanically until the contacts of the first pole to 
touch are just touching each other. The maximum 
gap between the contacts of any other pole of a con­
tactor must not exceed 1/64 in. Adjust the movable 
contact position to obtain this requirement as well 
as the wipe per Tables 5 and 6 by means of the set­
screw in each movable tip support. The setscrews 
should be locked in their final position by means of 
their locknuts. (See Fig. 22.) 

The angular position of one contact with refer­
ence to the other, when they first touch each other 
and with the contactor fully closed, is not critical 
as the special facing for each contact substantially 
assists the contacts in making, carrying, and inter .. 
rupting electrical power. Their relative positions 
with reference to each other may also change con­
siderably during the life of the contacts. Align­
ments per Fig. 24A and 24B, however, must be 
maintained to obtain maximum life of the contact 
facing material. 

CONTACT SURFACES 

SCK:U:t 
Fig. 24A. Contacts with their back surfaces parallel 

1132 MAXI MU M l r 
53 

CONTACT 
SU RFACES 

Fig. 248. Maximum sidewise misalignment of contact 
surfaces 
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GEH-3060 A High-voltage Contactors 

The angular positions of the contacts were prop­
erly set at the factory through accurate tooling of 
the parts and assembly. Side frames are precision 
tooled and can be used effectively in the field for 
complete reassembly. Shaft bearings must be cen­
tered over the holes in the side frames. The channel 
supporting the stationary contacts must be assem­
bled centered over the holes in the side frames. 
Supports for the statio�ry contacts should then be 
assembled to align the contacts left to right and to 
obtain the above-mentioned requirements. 

The contacts of a pole must also make with the 
back surfaces approximately parallel per Fig. 24A. 
The contacts must also be aligned from left to right 
within 1/32-in. maximum per Fig. 24B. These re­
quirements must be met to increase the life of the 
contacts and movable-contact supports. These re-
quirements will be present also with replacement 
contacts unless the alignment of the pole assembly 
has been disturbed. The movable- and stationary­
contact supports can be moved slightly, if neces­

, sary, to obtain these requirements. The movable-
contact support can be moved slightly with refer­
ence to the shaft by loosening bolts "D" and turn­
ing the shaft insulator and retightening bolts "D" 
(see Fig. 22} . 

MEASURING CONTACT FORCES AND CONTACT 

ADJUSTMENTS 

One lower horn assembly can be removed at a 
time after removing the shunt and carefully record­
ing the stab position left to right and front to back. 
The stand-off insulator should be removed along with 
the whole lower horn assembly. After the contact 
pressures of one set of contacts have been measured, 
the lower horn assembly should be again secured 
accurately and tightly in its exact previous position 
by again assembling the bolts from the support chan­
nel to the stand-off insulator. Other stab locations 
will assist in relocating the lower horn assembly at 
its previous position. The horn spacings with refer­
ence to the movable contact and upper horn must 
also be maintained per Fig. 29. Forces of other 
poles can be measured in the same manner. 

Initial contact force will be maintained if the 
"N" dimension between "A" and "B'' on the spring' s 
centerline is 1 in. ± 1/32 . Final forces will be 
maintained if the "A" dimensions of Table 5 are 
maintained. This "N" dimension applies to all d-e 
and a-c magnets. See Fig. 22.  

The hardware for assembling the stationary tip 
support (see Fig. 22) to the stand-off insulators can 

\ . _ 'I?.,� loosened and the assembly rotated, and then the 
>�dware should be tightened securely . 

. , 24 - t. 

COR E BOLTS •iJ:)I• M AGN E T  FRA M E 
SUPPORT LOCK WASH E RS  

COIL 
T E R M I NALS 

H E M  !SPH E RICAL 
ROD E ND 
B E AR I NG 

MAG N E T  
SUPPORT 
CHANN E L  

ARMATUR E 
BRACK E T  
BOLTS 

D 

ARMATU R E  
STOP SUPPORT 

D 

D 

0 

0 

Fig. 25. C!-c magnet structure (left side view) 

..� .. 

t 

Contact gap "C" (see Fig. 22) must be 7/8-in. 
minimum. The phase-barrier clip (see Fig. 1) can 
be used as a gage for " C " contact gap, as it is 7/8-
in. wide. "C" dimension can be obtained by moving 
the back-stop slightly, if necessary - (magnets 
through the sliding backstop (see Fig. 23) ; d-e mag­
nets through shimming the armature stop (see Fig. 
25) .  When the A and B dimensions with the contacts 
fully open are set per Table 5 and Table 6 respec­
tively, "C" contact gap should be available without 
further adjustment. 

If the A and B dimensions are maintained with 
the contacts just touching (N.O. contacts) , initial and 
final contact forces should be properly set without 
further adjustment. Similar "B" dimensions for the 
N.C. contacts of the IC2814-X111 set the contact gaps 
and pressures properly. These adjustments will set 
the contact forces properly unless the contactor' s 
contact supports have been misaligned through rough 
handling. The initial and final contact forces or a 
contact spring compression of 3/16 in. between the 
initial and final positions of each spring must be 
maintained after final adjustments following rough 
handling. 
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REPLACING NORMALLY OPEN CONTACTS 

In replacing the normally open contacts, work 
from the front of the contactor following the steps 
described below: 

1. Remove the arc chute by lifting gently from 
the upper and lower arcing-horn extensions. Exer­
cise care in handling the chutes so that they will not 
be damaged by tipping or accidental blows. 

2. See Fig. 26. Using the socket wrench pro­
vided, remove the upper arcing horn along with its 
insulation backing. The socket of the wrench con­
tains a permanent magnet for picking up the hard­
ware after it has been completely loosened. 

SHAFT- BEAR I NG 
LUBRI CAT ION 
FITTING,  I F  
P ROVI D E D  

Fig. 26. Method of replacing contacts 

High-voltage Contactors GEH-3060A 

3. The stationary contact can then be removed 
after removing its assembly hardware with the 
wrench mentioned in item 2 above. 

4. The new stationary contact should then be 
placed in its proper position with its machinedpro­
jection seated in the machined groove of its support. 
The arcing horn should then be reassembled main­
taining its position per the section on "Arcing-horn 
assemblies and pole pieces on normally open poles". 

5. The movable contacts can be removed with the 
same wrench without removing the lower arcing 
horn. The wrench can be inserted between the sta­
tionary and movable contacts for removing hardware 
for movable contacts. New movable contacts must 
be installed in the same manner as the new sta­
tionary contacts, as they also have similar machined 
projections in their bases. 

6. It is recommended that both contacts of apole 
be replaced at one time.  If only one contact (mova­
ble or stationary) is replaced, the electrical cur­
rent make and carry ability of the pair of contacts 
will be impaired. 

REPLACING NORMALLY CLOSED CONTACTS 

Contacts for the normally closed contacts of the 
IC2814-Xl l l  contactor can be replaced by blocking 
its magnet (upper magnet) in the closed position and 
proceeding as outlined for "Replacing Normally Open 
Contacts". This operation is simplified, as the con­
tacts do hot have arc chutes or arcinghorns. 

REPLACING CONTACT SPRINGS 

(See Fig. 22) 

The contact springs must be replaced if they have 
been overheated from interruptions above the con­
tactor ratings or damaged from rough handling. Con­
tactors having contact springs with a grayish-black 
color should have the contact pressures checked per 
Table 5 and 6 as they have probably been overheated, 
Any initial and final contact forces outside of those 
of Table 5 or 6 will require that the springs be re­
placed. These spring forces are necessary to allow 
the contactor to properly make, carry, and interrupt 
electric power: 

To replace the contact springs, first remove the 
interphase barriers by removing the bolts in the front 
of the contactor and sliding the barrier forward. 
Reach under the lower arcing-horn assembly with 
a screw driver as shown in Fig. 27 and pry the spring 
forward, out of its lower seat. 

Thread a length of heavy cord around the top of 
the spring and drop the cord down to the bottom. Pull 
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GEH-3060 A High-voltage Contactors 

SCREWDRIVER 

SHAFT 
INSULATOR 

Fig. 27. Method of replacing contact spring 

the spring out with the cord (refer to Fig. 27). To 
replace the spring, slide one end of the spring into 
the recess formed by the shaft insulator and the con­
tact holder. Compress the spring with the thumbs 
and insert the spring in the top seat. The bottom 
then can be seated by prying with a screw driver. 
Replace the barriers. 

ARCING-HORN ASSEMBLIES AND POLE PIECES ON 

NORMALLY OPEN POLES 
(See Fig. 28 and 29) 

Arcing-horn assemblies should never have to be 
replaced except for mechanical damage from rough 
handling. Spatter of arcing-horn material on its in­
sulation strip should be removed after every 50,000 
operations or more often if the contactor is fre­
quently interrupting high currents. Spatter can be 
effectively removed from insulation material with 
a chisel. 

The clearance between the arcing-horn insula­
tion strip and the pole pieces should be balanced to 
provide room for inserting the arc chute. "X" di­
mension of Fig. 28  should be 1/2-in. minimum. " Y" 
dimension should be 3 1/16 ± 1/8 in. These dimen­
sions will allow the arc chute to be moved into po­
sition without forcing. Adjustments will not be ne­
cessary . in replacing the arcing-horn assemblies 
unless the pole pieces are changed in position. 

The ar.c chutes can be properly assembled and 
the contactor can be assisted in proper operation by 
maintaining the arcing horn spacings with reference 
to each other and the contacts per Fig. 29. These 
adjustments will be maintained even when the arciqg 
horn assemblies are replaced unless the main struc­
tural members of the contactor are disturbed in po­
sition from extremely rough handling or major dis­
assembly and reassembly operations. Spacings be-

26 

tween the arcing horns must be maintained per Fig. 
29 to allow proper assembly of the arc chute and 
proper interruption of electrical current. The spac­
ings between the horns and contacts per Fig. 29 are 
also necessary to assure proper physical operation 
(keep the movable contact from catching on the lower 
arc horn) and proper electrical functioning of the 
contactor. 

-- "x" 
r-

� 
"x" 

I 

.. .---

- ' --

9) 

© 
'-r--c 

0 

© 

©) 
-- -

/UPPER 
ARC-H ORN 

BLY ASSEM 

...-- A RC HO RN 

y1-•x• 
,-

''] •y• 

v POL E 
PIECE 

TIONARY TIP STA 

MO VABL E TIP 

�LOW E R  
-HORN 

ASSEMBLY 
ARC 

Fig. 28. Arcing-horn and pole-piece assembly 
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Any spatter on the ends of the arc horns near the 
contacts must be removed to maintain the 1/16-in. 
minimum spacing between the contacts and arc 
horns. A chisel or file is a satisfactory tool for this 
cleaning operation. Salient points formed on the 
arc-horn ends near the contacts are also objection­
able from the standpoint of allowing electrical charge 
build-tlpS which can cause objectionable voltage 
breakdowns across the horns and should be removed. 

E 

LOWER A R C  
HO R N  

High-voltage Contactors GEH-3060A 

ARC-CHUTE ASSEMBLY 

The contactor �hould be checked periodically to 
be sure that all personnel, in reassembling arc 
chutes, have maintained their position per "Arc 
chutes" section of "General" instructions. Arc 
chutes should also be inspected periodically in ac­
cordance with this same section. 

A RC H ORN 

LOCK N UT 

SEE NOTE I 

CO NTACT 

N O T E  I. V E R TI C A L  CLEARANCE (D) O F  HIGH E ST POI NT ( G )  O F  
M OVAB L E  TI P BELOW PL A N E  (E - F) O F  LO W E R  A RCI N G  
H OR N  SH OULD B E  1 / 1 6  TO 1 /4 I N . 

Fig. 29. Arcing-horn and contact assembly 
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GEH-3060A High-voltage Contactors 

X 

y 

ARC BARRI ERS 
Z X Z 

ARC-CHUTE SIDE 
X 

y 

Fig. 30A. Arc-chute assembly 

After the contactor has been required to inter­
rupt power above its rated interruption capacity, or 
has interrupted power without proper pertinent ad­
justments in accordance with these instructions, the 
following checks must be made: 

1. The arc barriers or vanes inside the arc chutes 
must be checked for excessive gutting from the arc­
ing at the "V" notches. Excessively gutted vanes 
must be replaced. Tho.se having enlargements 1 /4-
in. or grea:ter, must be replaced. 

GUTTI NG 

1/4 (APPROXI MAT E )  

"V" NOTCH 
N EAR T I PS 

Fig. 308. Arc barrier with excessive gutting at "V" 

notch 

2. The vanes should be checked for continuous 
beads resulting from the gutting which makes a con­
tinuous path across more than a few vanes (5) of the 
arc chute. (See Fig. 30C.) These beads offer a cur­
rent-conducting path which reduces the length of the 
interrupting arc. Any vanes with the continuous bead 
between them must be replaced. 

ARC BARR I E R 

" v "  
NOTCH 

B EADS OF 
ARC- BARR I E R  
MAT E RIAL B E TW E E N  
ARC BARRI E RS 

Fig. 30C. Arc barriers with connecting beads 

Vanes inside the arc chute have been given spe­
cial treatment to allow the proper interruption of 
all power within its ratings. These vanes will, there­
fore, vary considerably in over-all width. The first 
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six vanes assembled near the bolted sides of the arc 
chute must sometimes, therefore, be selected so that 
the bolting together of the arc chute will not crush 
the end vanes. This condition is a rare occurrence. 
Vanes other than these six vanes on either side of 
the arc chute can be assembled at random. A thick 
fiber spacer which looks like an arc barrier must be 
assembled on each end of the arc chute before the 
remainder of the inside of the arc chute is filled with 
regular arc barriers as shown in Fig, 30A. 

Spacings " (Z)" between the arc chute sides (see 
Fig. 30A) must not exceed 1/16 in. Side play of the 
arc barriers must not exceed "X" dimension of 1/32 
in. for more than four adjacent arc barriers. Clear­
ance at " Y" must also not exceed 1/32 in. These 
dimensions will be held on arc-chute assemblies 
shipped from the factory, btit can be exceeded if the 
contactor interrupts current above the limits or 
without proper adjustments. " Z" and "X" dimen­
sions outside the requirements can only be cor­
rected with new arc-chute sides and/ or new arc bar­
riers or by replacing the complete chutes. "Y" di­
mension can be maintained by adding fiber spacers 
as mentioned above. If the limits of these dimen­
sions are exceeded, hot gases at high power inter­
ruptions will bypass the arc barriers and limit the 
arc extinguishing ability. 

A-C LAMINATED MAGNET ASSEMBLY 

1. The top and side surfaces of the armature and 
stationary-magnet (see Fig. 32) frame must be 
aligned within 1/32 in. More misalignment will al­
low the magnets to wear unevenly and must be cor­
rected to give the proper alignment if quiet opera­
tion is to be achieved. If the magnet contact surf­
aces are worn and misaligned more than 1/16 in. and 
the magnet is noisy, both the armature and station­
ary-magnet frame must be replaced. Magnets oper­
ating with excessive noise will reduce the life of 
their operating coils because the picked-up magnet 
will eventually draw excessive magnetizing current. 

2. The contact faces of the armature and magnet 
frame (see Fig. 31) must seat flush against each 
other without any rolling action or the magnet will 
be noisy in operation. Magnet shims between the 
magnet channel and contactor frame at "T" or "B" 
(see Fig. 2) can be changed to obtain proper seating 
of the magnets. Usually a noisy magnet can be made 
to operate quietly by not shimmipg equally at left 
and right at "T". This unequal shimming removes 
any twisting of the magnet channel in assembly. 
Shims at " S" at the top or bottom of the magnet frame 
between the magnet frame and magnet channel (see 
Fig. 31) can be varied as a last resort to obtain 
proper magnet seating. 

3. The armature in picked-up position must have 
a minimum of 1/64-in. spacing between it and its 
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MAGNET 
FRAME 

� 

COIL RETA I N I NG 
SPRINGS 

CONTACT FACES 

Fig. 3 1 .  A-c magnet assembly 

armature bracket. (See Fig. 32.) The fulcrum plate 
must always be assembled with its emboss toward 
its armature bracket per Fig. 32. 

4. The armature bracket must be assembled to 
its shaft supporting bracket in such a manner that 
the armature has a vertical end play in its arma­
ture support of 1/32-in. minimum. (See Fig. 32.) 
The armature width is such that side play of 1/32 
in. exists. This freedom of the armature in all di­
rections is necessary to allow it to seat properly 
against the magnet frame. The armature bracket 
legs "L" must be assembled toward the armature 
and straddling the shaft supporting bracket per 
Fig. 32. 

5.  The pole shaders must be assembled tightly 
to the magnet frame so that the pole-shader retain­
ing ears and the pole shader itself are appreciably 
below the machined faces making contact with the 
armature. Bend the pole-shader retaining ears down 
over the pole shader to hold it tightly and keep it 
from rattling. The machined faces of the armature 
and magnet frame must be free of all foreign rna-

High-voltage Contactors GEH-3060 A 

terial including grease. (See Fig. 31.) The curved 
pole shaders must be snapped into position on the 
magnet frames without retaining ears and with an 
extra notch at top and bottom of the magnets. Do 
not use any tool that will nick or change the shape 
of the pole shader. It must not be squeezed to tighten 
it in the magnet slots. In its end position it must 
not have enough freedom to rise above the machined 
faces of the magnet. 

6, All three contact faces (see Fig. 31) of the 
magnet frame are machined in the same plane. The 
outside contact faces of the armature are machined 
in the same plane. All of these contact faces are 
machined very accurately with a good finish to al­
low satisfactory operation. The armature' s middle 
leg is machined 0,003 to 0,007 in. below the plane 
of the outside leg. This machining was done to give 
magnet life without magnet operating noise. (See 
Fig. 21 .) 

7 .  Both magnets should be replaced when the 
armature legs are worn so that the center leg hits 
on the center leg of the magnet frame. Both mag­
nets which are worn at all with the misalignment 
present of item 1 must also be replaced, as mag­
nets when realigned will have some rolling action 
present and will be very noisy. 

8. Check to see if one side of the top and bottom 
of the movable magnet armature is worn more than 
the other side. This shows that it doesn't have cor­
rect clearances per Item 3 and 4 and must be re­
adjusted. 

9. Check to be sure that the armature doesn't 
hit on the coil and that the coil leads and retaining 
springs haven't been left in the way so that arma­
ture hits them when it closes. 

ARMATURE 
BRACKET ARMATURE 

S I DE 
SURFACES 

LEGS L---_,.....,""' 
TOP 
SURFACE 

EMBO� 1 

I ' rl--t+-32 MIN. 

FULCRUM 
PLATE 

ARMATURE 
CONTACT 
FACES 

I : 

Fig. 32. A-c magnet assembly shown with contactor 
closed 
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GEH-3060 A High-voltage Contadors 

SEE FIG . 33C 
FOR VIEW OF 
THIS AREA 

L OW E R  HORN 
ASS EMBLY 

LOWER 
STAB 

ARMATURE STOP 
BRAC K E T  

"H " BOLTS 

S EE F IG. 338 
FOR VI EW OF 
TH I S  A R E A  

Fig. 33A. IC28 1 4-E120 high-voltage contactor with arc-chute removed 

LINKAGE "c" 

L I N K AGE "o " 

COTTER P I N  ·a· 

ELECTRICA L 
I NTERLOCKS 

Fig. 338. See fig. 33A. for location of this closeup 
view 
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REPLACING MAGNET COILS (See Fig. 23) 

In replacing these coils, refer to Figs, 33A, -B, 
and -C and follow the steps outlined below: 

1 .  Remove cotter pin "B" in the pin at "A" of Fig, 
33B and 33A with a screw driver or similar tool; re­
move the pin from linkage "C" by prying linkage "D" 
and linkage "C" apart to allow linkage "D" to drop 
down out of the way. 

PIN 

II 
E

lf 

"Fu 

Fig. 33C. See Fig. 33A. for location of this closeup 
view 
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2 .  Remove the cotter pin and the pin at "E" of 
Fig. 33C and allow the linkage " F" to be rotated down 
against the armature stop bracket at "G" of Fig. 33A. 

3. Remove the armature stop bracket by remov­
ing the six bolts "H" per Fig. 33A with the wrench 
provided with the contactors and ease the armature 
assembly down until it is supported only by the mov­
able tip shunts. 

4. Loosen the hardware for the two coil retaining 
springs with the contactor wrench (except on early 
contactors) and rotate them up out of the way of the 
operating coil. (See Fig. 31 .) 

5. Remove the coil leads from the terminal board 
(see Fig. 33A) and let them hang free. 

6. Remove the coil, threading the leads by the 
brackets supporting the coil retaining springs and 
through the wire clamps. 

7.  Replace the coil being sure to connect the leads 
to the terminal board in the same positions as the 
first coil was connected. (See Fig. 21 .) 

8. Return the coil retaining springs to their for­
mer positions being careful to keep them well away 
from the hole in the coil. The coil can be assembled 
either side up as long as the leads are toward ter­
minal board. (See Fig. 33A.) This assembly keeps 
the leads off mating surfaces of the armature and 
magnet frame. 

9. Reassemble the armature stop bracket with 
bolts "H" high on the armature stop assembly, tak­
ing care to keep linkage "F" in such a position that 
it can be reassembled to the pin at "E". 

10. Reassemble linkage "D" to linkage "C" and 
linkage " F" to the "brain-box" assembly. 

1 1 . All the hardware removed in the above opera­
tions should be tightened securely. 

12. The movable contact shunts must again assume 
their approximate original shape with the shunts ex­
tending straight from their terminals' without sbarp 
bends at edge of their terminals. 

D-C MAGNET ASSEMBLY (See Fig. 25) 

(Magnets for Normally Open Contacts) 

The armature of the d-e magnet must be aligned 
so that it will touch both cores. (See Fig. 25.) The 
armature can have a maximum clearance at other 
points with cores of 1/64 in. 

Alignment with the cores parallel to the shaft 
can be obtained by loosening the armature bracket 

High-voltage Contactors GEH-3060 A 

bolts which assemble the armature assembly to the 
shaft, shifting the armature and then reassembling 
the bolts to full tightness. Alignment from front to 
back can be obtained by adjusting the bolt of the 
hemispherical-rod end bearing that attaches the ar­
mature through a linkage to the magnet-support 
channel. The nuts "A" of Fig. 25 assembling this 
adjusting means should be thoroughly tightened to 
lock the adjustment in its final position. 

Alignment of the d-e magnet as mentioned above 
is necessary to give an appreciable spread between 
the pick-up and drop-out voltages of the contactor. 
This is necessary to prevent the contactors from 
dropping out from slight dips in control voltage. Re­
alignment of the magnet will only be necessary if 
the contactor was mishandled or dropped. 

The helper springs shown in Fig. 34C were in­
cluded only on a few early contactors. These springs 
have since been removed, since the help of these 
springs is not required. These springs are adjusted 
to give 53-percent pickup with cold coils but should 
not be so strong that the contactor rebounds on drop­
ping out. 

Coarse alignment of the magnet can be obtained 
by leaving the armature-stop and magnet-frame sup­
port bolts loose and rotating the shaft to close the 
armature completely. The magnet frame will then 
rotate slightly and align itself with the armature. 
The loosened bolts should then be tightened securely. 
The armature-stop and magnet-frame support shims 
can be varied to obtain the "C" and "B" dimensional 
requirements of Table 6 of "Maintenance" instruc­
tions. 

REPLACING D-C COILS (See Fig. 25) 

(D-C Magnet Assembly) 

The coils of these contactors can be replaced by 
the following procedure: 

1 .  For easier replacement, remove the phase­
barrier clip (see Fig. 34A) and remove the barrier 
closest to the magnet. 

2 .  Referring to Fig. 34A, disconnect the control 
wiring and jumpers from the coil terminals after 
marking the wires so that they can be connected to 
the same terminals of the new coil. 

3. Disassemble the core bolts "D" completely 
from the coil cores, being careful to allow the coil 
assemblies to settle gently down on the magnet ar­
mature (see Fig. 34C). 

4. The core assembly, including the coil, can then 
be removed. The Kantlink lockwasher should be 
saved for the new coil (see Fig. 340) . 
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GEH-3060A High-voltage Contactors 

Fig. 34A. /C28 1 4-E 1 1 1  high-voltage contactor with 
d-e operating magnet. See Fig. 348, C, D, 
E and F for closeup views 

Assemble the New Coil as Follows: 

1 .  Assemble the large Kantlink lockwasher on 
the core per Fig. 34E. 

2. Place the new coil over the core, with the coil­
end washer with its flat side on the inside diameter 
near the core end containing the groove pin. (See 
Fig. 34E .) The coil should be pushed on gently with 
the milled flat of the core aligned with the flat of the 
coil inside hole. This procedure will prevent break­
age of the coil end washer. 

3. Raise each core assembly into position with 
the groove pin inserted in the small hole " H" in the 
magnet frame. The core bolts "D" then can be as­
sembled and tightened completely. The d-e magnet 
alignment requirements of these "Maintenance" in­
structions, "D-e Magnet Assembly" also should be 
maintained. 

D-C MAGNET ASSEMBLY (See Fig. 23) 

1 .  Top surfaces of armature and stationary 
magnet (see Fig. 32) frame must be aligned within 
1/16-inch. Alignment is not so important as with 
a-c magnets as noise problems are not encountered. 
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' )� �" '&�tz ., 
Fig. 348. D-e magnet structure 

Armature must be approximately centered laterally 
over stationary magnet frame. 

2. Contact faces of magnet can be made to seat 
flush against each other in same manner as for a-c 
magnets. Alignment is again not so important for 
reasons mentioned in Item 1 above. 

3. The armature in picked-up position must 
have a minimum of 1/64-inch spacing between it 
and the armature bracket. (See Fig. 32.) The 
fulcrum plate must always be assembled with its 
emboss toward its armature bracket. (See Fig. 
32.) 

4. The armatur.e bracket must be assembled to 
its shaft supporting bracket in such a manner that 
the arm�ure has a vertical end play in its arma­
ture support of 1/32-inch minimum. (See Fig. 32.) 
The armature width is made so that a side play of 
1/32-inch exists. This freedom of the armature in 
all directions is necessary to allow it to seat 
properly against the magnet frames. The armature 
bracket legs " L'' must be assembled toward arma­
ture and straddling shaft supporting bracket. (See 
Fig. 32.) 

5. Check also to be sure armature doesn't hit 
on coil and that the coil leads and retaining springs 
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haven't been left in the way so that the armature 
hits them when it closes. 

6. Magnet coils can be replaced per "Replacing 
a-c Manget Coils" section of these instructions. 

\ 
CORE 
BOLTS "D " 

HELPER-SPRING 
NUTS 

HELPER MAGNET 
SPRING ARMATURE 

Fig. 34C. One coil removed 

COI L 

C O I L  
TERMI NALS 

--- KANTLINK 
LOCKWASHER 

�-- coRE 

Fig. 340. Core plus coil assembly 

High-voltage Contactors GEH-3060 A 

Magnets must be replaced when air gap between 
their center legs reaches 1/64-inch to insure 
proper drop out. This air gap with new magnets is 
1/32-inch. 

FL AT OF CORE 

Fig. 34E. D-e magnet core and coil 

CORE 
BOLTS "D" II

H
II GROOVE 

PIN 

Fig. 34F. D-e magnet-fop view 
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GEH-3060 A High-voltage Contactors 

ELECTRICAL INTERLOCKS 

The location of the electrical interlocks with 
reference to the assembly which operates them 
must be maintained in accordance with the "Elec­
trical Interlocks" section of "General" instructions. 
If the hardware has not loosened due to abnormal 
handling, these adjustments will be maintained. 

In the de-energized position of the contactors, 
the electrical interlocks have their operating arms 
(see Fig. 35B and 35C) fully operated and bottomed 
in the molded housing of the interlock. Gaps and 
wipes of the interlocks in the de-energized position 
will, therefore, not have to be checked during peri­
odic inspections unless the hardware has loosened 
or parts have been damaged. 

In the energized position of the contactor, the 
operating rods for the electrical interlocks must 
not touch the operating arms of the electrical inter­
locks and be positioned per Fig. 13B and Table 3 of 
"Electrical Interlocks" section of "General" in­
structions. In this position the tip gaps and wipes 
must be as follows: 

Tip gap - 5/64-in. minimum (see Fig. 35B) 

Tip wipe - 3/64-in. minimum (see Fig. 35A) 

Replacing or Rearranging Movable and Stationary 
Contacts of Electrical Interlocks 

This interlock has been designed so that the 
movable or stationary contacts can be replaced or 
rearranged to change an individual assembly to 
give a different number of normally open or closed 
contacts. When these operations are performed, the 
parts must be reassembled in accordance with Fig. 
35A, 35B, and 35C, the previous instructions and 
the following requirements: 

NOTE: If the contacts in an electrical­
interlock housing are changed from nor­
mally open to normally closed or vice 
versa, the contactor involved will not 
agree with its nameplate apd will not be 
identical with another contactor with the 
same nameplate stamping. 

1. The spring ends must not protrude into the 
holes (A) , slots (B) , or keys (C) , which serve as 
guides for the operating rod. (See Fig. 35A.) 

2. The stationary-contact assemblies must be 
driven down over the molded brass inserts in the 
molded housings in such a manner that they lay flat 
against the housing. 

3. The normally open and closed contacts of an 
assembly must be located as shown in Fig. 35C to 
maintain proper electrical clearances between the 
sets of contacts. 
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Fig. 35A. 

A C 

N.C. TIP WIPE 

c 

0 

ASSEMBLE TIP 
SUPPORT FLATLY 
AGAINST HOUSING 
BY RUNNING SCREW 
TO SEAT POSITION 
BEFORE MAKING ANY 
CONNECTI ONS 

Electrical interlock-contactor energized­
two normally open contacts 

HOUSING ......... --.L�Lr-.......,�-1-�hAJ���:RY 

PLUNGER 
N. O.TIP GAP 

Fig. 358. Electrical interlock-contactor energized­
two normally closed contacts 

4. On the completed interlock, the operating rod 
must operate freely without excessive binding or 
scraping which would indicate improper assembly. 

5. The contacts of a movable-contact assembly 
must also make with their corresponding stationary 
contacts at the same time within 1/64 in. Bend the 
stationary-contact support up or down with the 
fingers to obtain this requirement. 

When to Replace or Service Electrical 

Interlocks 

Contact assemblies or preferably the whole in­
terlock assembly (one assembly includes contacts 
for two circuits) should be replaced when the fol­
lowing conditions exist: 

SPRING 
SPACER 

Fig. 35C. Electrical interlock-contactor deenergized 
-one normally open and one normally 
closed set of contacts 
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1 .  The contacts are badly pitted to the point where 
the bottoms of the pits are close to touching the steel 
backing of the silver facings of the contacts. The 
top of the steel backing is obvious from looking at 
the side of the contact. The bad build-ups on the one 
contact opposite the pitts of the mating contact can 
be removed and thus extend the life of the contacts 
through forcing the contacts to make on other areas. 

NOTE: Tarnish on the silver facings does 
not have to be removed, as with power the 
the tarnish breaks down into products which 
are conducting. 

2. If the contacts are worn so that they are thrown 
very badly out of alignment, the contact assemblies 
should be replaced to reduce friction between the 
movable parts of the interlock. 

3. When the wipe is reduced to one half of the 
minimum values shown in the "Electrical Interlocks" 
section, the contact assemblies should be replaced 
to obtain proper pressures to allow the interlock to 
operate satisfactorily. The wipe is the compression 
in inches of movable contact spring between the en­
ergized and de-energized positions of contactor. See 
Fig. 35A, 35B, and 35C. 

INTERLOCK OPERATING ARM 

MOUNTING BRACKET " 8" 

Fig. 36. Electrical-interlock assembly 

High-voltage Contactors GEH-3060A 

Replacing Complete Electrical 

Interlock Assembly 

An electrical interlock can be replaced by follow­
ing the steps outlined below (see Fig. 36) : 

1 .  Sufficient slack is available in the wiring to 
the electrical interlocks so that bolts "A" can be re­
moved and the whole interlock assembly raised up. 

2. Tag the wires and then disassemble the wires 
of the interlock to be replaced. 

3. Each interlock, plus its mounting bracket "B", 
can then be removed through loosening bolts "D" .  

4. Each interlock assembly can then be removed 
from its bracket "B" by removing self-tapping 
screws "C". 

5. The interlock can be replaced by following the 
reverse of the steps outlined above. 

6. Interlocks should be adjusted in accordance 
with Fig, 13B and Table 3 as mentioned previously. 

POWER-STAB FINGERS 

Power-stab fingers must be maintained in loca­
tion per " Power and Control Disconnects and Shelf 
Tongue" section of "General" instructions so that 
the proper power connections will be made at all 
times. Only very rough handling would cause these 
fingers to change in location. They should be free 
to rock 1/8 in. in each direction. 

A pressure of 45 to 55 pounds on a stationary, or 
male, stab must be maintained to make proper con­
nections. These pressures were properly set at the 
factory and should not change unless the assemblies 
have loosened through rough handling or the power 
finger springs have been damaged. 

These pressures can be set on the power fingers 
with the following procedure (see Fig. 37) :  

1 .  Select, for a finger spacer, a piece of  metal 
that is 1/2 :1: 0.002-in. thick. Cold-rolled steel of 
this thickness would be very satisfactory as its tol­
erance is within this range. 

2. With the adjusting nut located for weak spring 
pressure, insert the finger spacer between the pairs 
of fingers. 

3. Tighten the adjusting nut until there is a very 
slight drag on the finger spacer when trying to pull 
it out of engagement. 
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GEH-3060A High-voltage Contactors 

ADJUSTI NG- N U T  
SPRING 

PA I R  OF 
FI NGERS 

I N SERT FI NGER 
SPACER HERE 

Fig. 37. Power-stab fingers 

FINGER 
GUIDE 

4. Record the position of the nut by placing pencil 
marks on the nut and finger guide opposite each 
other. Set proper pressure by turning the adjusting 
nut through exactly two full turns in a direction to 
increase the spring pressure. The nut will remain 
in position as it is a self-locking nut. Earlier con­
tactors used two regular nuts which were thoroughly 
tightened against each other. 

The power fingers and control-disconnect fingers 
do not need lubrication, but grease (Nebula No. 1 of 
Esso or equal) can be added to the power-finger surf­
aces mating with the stabs, if desired. All fingers 
have been tested in contaminants such as cement, 
metal, dust and paper-mill atmospheres and have 
been found to function satisfactorily without grease. 
If foreign matter collects on the stabs or power fin­
gers (condition is worse with grease as it holds dust, 
etc.) , it must be removed by blowing or brushing as 
it will interfere with the ease of operation of the fuse 
shelf and stabbing in general. 
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CONTROL-DISCONNECT FINGERS 

The control-disconnect fingers must be main­
tained in position per " Power and control disconnects 
and shelf tongue" section of "General" instructions. 
Vertical alignment with the mating stationary fingers 
of the enclosure is set at the factory and must be 
maintained within 1/16 in. Contact will be made with 
the edge of the stationary finger with the contactor 
finger flexed considerably if both sets of fingers are 
maintained in position per the above instructions. 
The control-disconnect fingers should not be lubri­
cated as it is not necessary and they will only collect 
dirt, which will interfere with proper contact between 
the enclosure and contactor fingers. 

FUSE CLIPS AND GROUNDING STRAPS 

Fuse clips and grounding fingers must be main­
tained in adjustment per " Fuse-Disconnect Shelf' 
section of "General" instructions. The grounding 
fingers (see Fig. 1 and 16) of one fuse assembly 
must also stay together and align with the fuse 
mounting sufficiently to make a good contact. The 
grounding strap (see Fig. 1) must also be free to 
spring the maximum distance away from the con­
tactor side frame. A hook in its front near the shelf 
operating handle will keep it from springing too far 
away from contactor side frame on earlier models. 
Late models have a grounding stab located on the 
left re�.r corner, (see Fig. 2 and 14) and have a 
nonspring grounding strap on the side of the con­
tactor. 

"BRAIN BOX" 

The "brain box" (see Fig. 19A) does not require 
lubrication or adjustment during the life of the con­
tactor. The precision plungers and permanently lu­
bricated molded housing are designed into the unit 
for positive trouble-free operation. It is appropri­
ate, however,  to check the mechanical interlocking 
in general to be sure that it is performing its func­
tions properly. The parts could be damaged from 
severe handling and would not permitproper opera­
tion. 

FUSE-SHELF ADJUSTMENTS 

Check the following of "Mechanical and electrical 
interlocks and brain box" section of "General" in­
structions: 

1 .  The adjusting-bolt adjustment for operating 
the "brain box" . 

2. The horizontal-rod adjustment. 
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3. The control-power interlock adjustment. 

These adjustments will have been maintained un­
less the parts have been damaged by severe handling. 

Adjustments of the fuse-shelf must be maintained 
so that the following requirements will be met: 

1 .  The shelf should move without excessive fric­
tion. 

2. The grounding fingers (see Fig. 16) must be 
aligned with the fuse supports. 

3. The power stabs of the shelf must have con­
siderable horizontal side play so that they can 
seek and find the female receptacles on the 
enclosure. 

Requirements of item 1 above are maintained by 
allowing 1/32-in. minimum of vertical freedom of 
the shelf per Fig. 38A. This adjustment is main­
tained by proper assembly of the parts. 

VERTICAL ---=-..___, 
ROLLERS 

CONTACTOR 
S IDE FRAME 

Fig. 38A. Fuse-shelf yerfical play 

SEE NOTE 

SIDE 
(HORIZONTAL) 
ROLLERS 

SHELF APPROXIMATELY 
CENTERED WITH SIDE 
ROLLER POSITIONS. 
ROLLERS AT HANDLE 
E ND OF SI£LF. 

CONTACTOR 
SIDE FRAME 

I 
16 

MIN . 

I 
S MAX. 

Fig. 388. Fuse-shelf horizontal (side) play. Shelf driY­
en fully by cam toward handles 

High-voltage Contactors GEH-3060A 

S E E  NOT E f-CLEARANCE "C" 

S IDE 
(HORIZONTAL) 
ROLL E RS 

NOTE : CLEARANCE "C" 
WITH ROLLER "D" AGAINST 
CONTACTOR SI DE "S"= I MIN. 64 
ROLLERS AT TONGUE 
END OF SHELF 

d ? 
TIPS OF 
POWER 
FIN GERS 

J2.97 !0.03 

BACK WHEEL 

CONTACTOR 
SIDE F RAME 

Fig. 38C. Fuse-shelf horizontal (side) play. Shelf driY­
en by cam away from handle until the pow­
er-finger ends are 2.  97 ±0.03 m. from the 
back of the back wheels. See inset 

Requirements of item 2 above will be maintained 
if the side-horizontal rollers at the front or handle 
end of the shelf are always adjusted to keep the shelf 
approximately centered and to set a total side play 
of 1/16 to 1/8 in. per Fig. 38B. Clearance "C" of 
Fig. 38C must also be 1/64-in. minimum so that the 
bolt heads will not hit the side frames. This adjust­
ment should be made with the shelf fully retracted 
toward the handle or front end of the contactor. 

Requirements of item 3 above will be maintained 
if the shelf is always adjusted per Fig. 38C. With 
the shelf operated to 2 .97 ± 0.03 in. from the back 
wheels (wheels closest to shelfpower fingers) , hori­
zontal rollers at back or the tongue end of the shelf 
should be adjusted to approximately center the shelf 
and give a horizontal side play on each side of 7/32 
to 1/4 in. 

These adjustments will be maintained unless the 
contactor has received extremely rough treatment. 
After such treatment, these adjustments should be 
checked and readjusted if necessary. 

A good grade of heavy oil should be added to the 
horizontal and vertical rollers of the fuse shelf dur-
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GEH-3060A High-voltage Contactors 

ing each routine inspection. This lubrication will 
keep the fuse shelf operating satisfact6rily and will 
prevent corrosion of the rollers. The pins through 
which the shelf is driven, the stop plate and stop, 
and handle shaft (Fig. 17) and the cam mechanism 
shaft should also be greased during the same routine 
inspections with a good grade of heavy grease. 

D-C MAGNET ASSEMBLY (NORMALLY CLOSED POLES 
IC281 4-X1 1 1  AND -X1 5 1  CONTACTORS) 

This section of the contactor can be treated as 
a completely separate contactor to be assembled 
and placed on top of its normally open poles and 
then slid to proper location. See Fig. 7 or Fig. 10. 
Assembly and adjustments in general are as follows: 

Shaft 

The shaft should be centered with reference to 
holes in side frames. 

Top Cross Channel 

The Top Cross Channel should be approximately 
centered over the mounting holes in the side frames 
and 7-3/8 inch above top fiat of shaft with shaft in 
its final position with the contacts closed and mag­
net de-energized. The top fiat of the shaft should 
be horizontal in this position, in all directions. 
This channel should be parallel to shaft left to right 
and parallel to this same top fiat of shaft and pan 
support front to back. See Fig. 39. 

Contacts 

With the contacts open the "N" dimension of 
Fig. 22 should be 1 in. :1: 1/32 in. The setscrew 
can be changed slightly to make contacts make at 
the same time within 1/64 inch. ••N" spring space 
with contacts open minus "N" dimension with con­
tacts fully wiped (closed) must 3/ 16 in. :1: 1/32 in. 

Armature Backstop Assembly 

All pins of armature stop assembly, Fig. 40, 
must be parallel to each other and all linkages must 
operate freely. This assembly should be assembled 
with shims between it and the shelf support if neces­
sary to maintain "X" equaling "X" at top approxi­
mately and a minimum of 1/32 in. on either side. 
Special shims are often necessary to tilt the as­
sembly to maintain the "X" dimension. The shaft 
block should be approximately parallel and fiush 
with the top fiat of shaft (magnet de-energized) . 

3 8  

Slight changes from parallel may be necessary to 
make mechanism operate freely. All pins must also 
be in a straight line in this position with Pin D-D 
approximately 1/2 in. in front of A-A Pin. (Direc­
tion away from shaft.) Lock adjusting screw "S" 
(Fig. 39) in final position to give the adjustments. 
The shaft block should also be parallel with shaft 
in its free position before it is bolted to shaft (Fig. 
41). With assembly in the fully de-energized posi­
tion, the assembly must hold position when it is 
lightly pounded in the direction of picking up arma­
ture magnetically without the return spring installed. 

Magnet Frame Location 

The magnet frame should be assembled to shelf 
support so that a contact gap of 0.660 in. to 0.690 in. 
is maintained with magnet picked up manually. The 
armature gap will be approximately 23/32 in. A 
0.530 in. minimum contact gap must be maintained 
with magnet fully picked up electrically. The mag­
net frame adjusting screw "T" should be adjusted 
to, and locked, to hold magnet frame in position. 
See Fig. 39. 

Mechanical Interlock Between N.O. and N.C.C. 
Contacts 

This mechanical interlock is necessary to pre­
vent the upper-normally closed contacts from 
touching when the contacts of the lower-normally 
open section are touching. 

When the lower contacts are just touching, the 
upper contacts must have a minimum contact gap 
of 3/16 inch. See Fig. 42. When lower magnet is 
sealed in closed position, the upper contacts should 
have approximately 1/2-inch contact gap. 

Return-Spring Adjustment 

When the upper magnet is moved to the sealed 
or closed position and slowly released, the return 
spring should be adjusted to just close and wipe 
completely the contacts and then given one addi­
tional tum of the spring adjusting screw in the di­
rection to tighten the spring. Initial position of 
spring should be determined as a minimum setting 
from several trials. See Fig. 39. 

Mechanical Interlock Between 28 1 4-X 1 1 1  and Other 

Contadors 

The top block should be adjusted in height loca­
tion to maintain 1/32-inch to 1/16-inch clearance 
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UPPER CHANNEL RETURN SPRING 

BACKSTOP MTG. 
BOLTS 

M AGNET 

TWO ARMATURE 
SUPPORT ADJUSTING 
N UTS ON SAME BOLT 

MAGNET 
FRAME 

ADJUSTING 
SCREW "T "  

ARMATU RE 
SUPPORT 
ROD 
PAN 
SUPPORT 

MAGNET 
FRAME BOLTS 

Fig. 39. Magnet assembly 

S H A F T  BLOCK 

S H A F T  
L I N K  

- - , 
AR MATUR E  I 

S HE L F  

A 

B 

c 

D 

I 
I 
I 
I 

0 _ J  

S I D E  V I E W 

PI N 
I e e e 1 A 

x,_.t � 
� H. -
1 -u 

L-1 r  
L-ILl -

��X 
B u P I N  

r c .... P I N 

1-- S I DE P L AT E S  

n D P I  t-J ._  

BACK VI E W  

N 

""" 
SH E LF 

Fig. 40. Magnet armature stop assembly 

High-voltage Contactors GEH-3060A 

SHAFT BLOCK � �ARALLEL SURFACE 

SHAFT � 
Fig. 4 1 .  Shaft block assembly-top view 

Fig. 42. Mechanical interlock 

"C," see Fig. 43. The bell crank should rest on 
channel cutout per this same figure. The lower verti­
cal rod should be adjusted to give the height of its 
lower end. See Fig. 44 and 45. This height is meas­
ured above track on which contactor rolls. 

Magnet Alignment 

Locate magnet frame to also make armature hit 
both cores at one time. The armature will probably 
make only a point or line contact with each core. 
Maximum gap between rest of armature and rest of 
cores with armature held touching both cores should 
not exceed 0.010-inch as measured by eye. 

MECHANICAL INTERLOCK 

STAB-TYPE CO NT ACTORS 

The mechanical interlock assemblies for the 
stab-type contactors should be adjusted as follows 
with contactors de-energized: 

1. Clearance between fully extended brain box 
plungers and bell crank adjusting screws at 
rear of contactor must be 0,00-in. to 0,020-
inch. See Fig. 44. The bell crank must rest 
on upper channel for making this adjustment. 

2. Vertical rods of all contactors that are con­
nected to these bell cranks must have 8-7/8-
in. ± 1/32-in. clearance to bottom of contactor 
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GEH-3060A High-voltage Contaetors 

T HIS P I N  M UST NOT GO OVER 
DEAD CENT ER. W I T H UPPER 
M AGNET PICKED U P  ELECTRI­
C A L LY, PUSH PIN M AX .  TO­
WARD M AG N ET (UP PER)AND 
T HE M AGNET M UST T HE N  
DROP OUT FREE LY WIT H �---'-LL-.......... --..... M AGNET DE-ENERG I ZED. 

BELL CRANK R EST S 
ON CHANNEL 

Fig. 43. Mechanical interlock IC281 4-X 1 1 1  contador 
WHEN BELL CRANK IS RESTING ON 
UPPER CHANNEL THERE SHOULD 
BE O.OOTO 002 CLR. BETWE EN 

40 

BRAIN BOX 
PLUNGER S ADJ.SCREW WHEN 
PLUNGER IS FULLY EXTENDED 

Fig. 44. Mechanical interlock through brain box­
contador de-energized 

wheels. See Fig. 44. The bell crank vertical 
rods can be present on any of the contactors 
and perhaps along with a vertical rod operated 
directly from link not connected to brain box. 

3. Vertical rods connected through links to con­
tactor armature (see Fig. 45) must have clear­
ance to bottom of contactor wheels of S-3/4-in. 
:1:: 1/32-in. Helper spring must be set to an op­
erating length of 3/4-in. :1:: 1/8-in. through 
changing numbers of washers after setting 
9-3/4-in. dim ens ion. 

IC2814 LATCHED CONTACTORS 

The latched in forms of the high voltage con­
tactors are the same as the non-latched in forms 
with the addition of a latch that holds the contactor 
closed. Once it is closed it can be opened by pulling 
on the manual trip or by energizing the magnetic 
trip solenoid. The closing coil and magnets are the 
same as the non-latched in forms so that these in­
structions apply to the contactor except for the 
latching mechanism itself. 

M A G  SUPPORT 4--l 
I I 
I I 

TO CONTAC TOR 
A R MATUR E  

H E LPER SPRING 

BOTTOM OF 
CONTACT OR 

ADJUST TO DIMENSION 
BY CHANGIIQG NUMBER 
OF WASHERS AFT E R  
SETT ING 9-314 " 
DI ME NSI ON 

WH E E LS\ 
�-....... , --

Fi9. 45. Mechanical interlock through brain box­
contactor de-energized 
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Adjustments 

As received the contactor is preadjusted in the 
factory and ready for use after all shipping braces 
and blocking have been removed. 

For servicing and maintenance all checks and 
adjustments for the standard IC2814 should be made. 
In addition to these instructions the following ad­
justments should be made: 

With the contactor latched closed and the closing 
coil de-energized, make the following checks and 
adjustments: 

1. The gap between the tops of the armature and 
magnet as measured at A in Fig. 46 must be 
0. 035-in. to 0. 045-in. "A" dimension must 
be measured with armature wedged fully away 
from its armature bracket. See Fig. 23. 

STAT IONARY 
M A G NET 
F R AM E  

Fig. 46. A-c and d-e magnet structure 

2. The trip solenoid armature gap must be 1/4-
in. plus or minus 1/32-in. as measured in 
Fig. 47. 

3. The hand release mechanism must have free 
travel of approximately 3/64-in. as measured 
in Fig. 48 at the "E" retaining ring before 
engaging the latch. 

4. The plunger on the trip electrical contact 
block must not bottom in its housing and 
should have an additional travel of 1/32-in. 
remaining as shown in Fig. 49. 

5.  The spring space on the main contactor tips 
must be 13/1 6-in. as measured at "N' in 
Fig. 22. 

High-voltage Contactors GEH-3060A 

..!.."+ .!." 
4 - 32 

Fig. 47. Solenoid armature 

1 :�·
MOVE MENT 

Fig. 48. Hand release mechanism 

L ATC H 

Fig. 49. Electrical contact block 

With the contactor in the open, de-energized and 
unlatched position, make the following checks and 
adjustments: 

1 .  The compressed length of the trip arm spring 
should be 2-3/64-in., measured as shown in 

41 
i 

/ www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEH-3060A High-voltage Contactors 

S P R I N G  
S E AT 

S U P P O R T  ___ ___.� 
S C REW 

Fig. 50. Trip arm spring 

Fig. 50. Trip solenoid is in the fully closed 
position for this measurement. 

2 .  The spring seat is threaded on the support 
screw and can be adjusted by loosening the 
locknut and turning the spring seat until the 
desired 2-3/64-in. is obtained. Lock in posi­
tion with the loclmut after adjustments have 
been made. This spring length can be increased 
slightly to allow positive latching action. 

3. The latch bar must clear roller support at­
tached to the armature bracket by 1/16-in. 
and should be centered on the roller as de­
termined by sight. 

4. Latching mechanism must operate freely and 
not having binding at any position. 

When contactor is picked up and latch is held manu­
ally, it must latch when gradually released. 

I 4 2  
\ 

600-AMPERE CONTACTORS 

STAB-TYPE, NORMALLY OPEN POLES 

Additional stabs are provided to carry the ad­
ditional current. In each pair of power stabs, the 
pressure is set in the same manner as those for 
the 400-ampere contactors. 

Control and power stabs are accurately located 
in our factory in the same general manner as those 
for the lower current contactors. Care should be 
taken to never lose track of the exact position of 
each of these stabs. Dimension drawing 135C7698 
gives details. 

Shelf alignment of rollers, tongue, and horizontal 
guides are maintained in the same manner. 

These fuses are mounted vertically because of 
space limitations. They must be maintained approxi­
mately on the vertical with each fuse clip finger 
working freely without interference of other fingers 
and making good contact with the fuse surfaces. 

Tip pressures measured per Fig. 22 are as fol­
lows: 

Initial - 13.5 to 17.5 pounds 
Final - 21 .5 to 27.5 pounds 

Otherwise, instructions for the lower current 
contactors can be followed by all servicing opera­
tions. 

RENEWAL PARTS 

When ordering renewal parts, address your re­
quest to the nearest General Electric Company sales 
office, specify the quantity required, and give the 
catalog number or describe the required parts in 
detail. Give the complete nameplate rating of the 
equipment. Renewal part bulletin GEF-4164 will 
give catalog numbers for renewal part items. 
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1<1-68 (2. 5M) 

I N D U S T R Y  C O N T R O L  D E P A R T M E N T  

G E N E R A L  fj E L E C T R I C  
S A L E M ,  V A .  
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