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HIGH-VOLTAGE CONTACTORS

A-C AIR-BREAK TYPE

Before any adjustments, servicing, parts replace -
ment ov any otheract is pevformedrequiving physi-
cal contact with the electrical working components
or wiving of this equipment, the POWER SUPPLY
MUST BE DISCONNECTED,

INTRODUCTION

These instructions cover high-voltage, a-c air-
break contactors as outlined in Tables 1and2. 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

e Without fuse shelf.

1C2814-D110
1C2814-E110
1C2814-E111

1C2814-E112
1C2814-E113
1C2814-F111
1C2814-X111

1C2814-E120
1C2814-E130 1C2814-E17
1C2814-E140 1C2814-E1

e With fuse shelf and with g-c @5.

1C2814-E121 I 14 33
1C2814-E131

1C2814-E142

Stab connections ded for power with
heavy spring-backe rs. Control-stab con-
nections are prvi extra flexible-spring
temper leaf s lmx

ABLE 2

CONTACTORS WITH BOLTED CONNECTIONS™®
1C2814-E150 1C2814-H151
1C2814-C151 1C2814-V151

1C2814-D151
1C2814-E151
1C2814-F151

1C2814-W151
1C2814-X151
1C2814-E191

r further identification see the following Nomen-
clature Description.

® With fuse shelf and with a-c magnetQ

These instructions are intended toQ to all

listed contactorswith exceptions being those unique
features applicable only to a given des‘gn.

NOMENCLATURE DESCRIPTION %
Nntified through the

The contactors ca
nomenclature descrip
with an explanation:

(all contactors —g400 peres or less — and stab
connections exc ted) .
IC2814E11056

rm letter or letters

sample is below along

Includes an a-c magnet
Includes a latched a-c magnet
Includes a d-c magnet

Includes a latched d-c magnet

Includes 4, 800 volt fuse shelf
Includes 2,400 volt fuse shelf

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

G w e =m o o

1 Includes contactor without fuse
shelf

9 Includes 600 ampere contactor

5 Includes bolted connections

Model or style

E- 3 normally open poles
F - 5 normally open poles

X - 3 normally open and 3 normally
closed poles

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
L closed poles




GEH-3060A High-voltage Contactors

GENERAL
RATINGS

The contactors (see Fig. 1, 2, 3 and4) 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.

BLOWN- FUSE
INDICATOR

GROUNDING —mo—s iy
FINGERS

CONTACTOR
MOVING BRACKET

CONTACTOR
NAMEPLATE

ARC CHUTES

ARC-CHUTE
SEATING NOTICE

ARC- CHUTE
SUPPORT &7

PHASE BARRIER
CcLIP
L 4

IC2814-E110, -E120, -E130, -E140, ETC,,
CONTACTORS

DESCRIPTION O ‘D
O

These contactors have three normally open?oles

with an a-c¢ magnet and addition tures per
nomenclature description, page, 3. ntactors

have five-inch diameter roll-out e r moving

the contactors easily in andgout enclosures.

When the contactors are roll e enclosures,

all power and control connegct e automatically 3
made. After the groundin (see Fig. 1) is

securely bolted to the co me and enclosure,
the contactor is rea ration, With forms
employing the fuse-disc ct shelf, power can be
completely remove m the contactor by moving

FUSES
FUSE CLIPS

e ————————FUSE-DISCONNECT Q
SHELF :

SHELF OPERATING
HANDLE

GROUNDING SPRING

CONTACTOR STOP

CONTROL-DISCONNECT
FINGERS

BRACKET "B" 7
ELECTRICAL el

INTERLOCKS

GROUNDING-STRAP
ASSEMBLY POSITION

Fig. 1. Front view of IC2814-E120 high-voltage contactor with fuse-disconnect shelf



High-voltage Contactors GEH-30

"BRAIN BOX"

POWER—DISCO@
FINGERS

POWER-DISCONNECT
STABS

MAGNET
SHIMS

GROUNDING

STAB ~
FINGER

Fig. 2. 0 of IC2814-E120 high-voltage contactor with fuse-disconnect shelf

the power-disconn
2) out of en
ating handl
so that
power. (
(see Fig. 1)

ers of the shelf (see Fig.

otation of the shelf oper-
ntactor is first de-energized,
onnects will not interrupt the
Grounding springs and fingers
ovided for additional safety.

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

C -E111, -E121, -E131, -E141 and -F111 Contactors

These contactors are identical in constructionto
hose described above with the exception of num-

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

IC2814-E150, -E151, -F151, 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, -E111, -F111 and
-X111 contactors, respectively. These contactors,
however, have two and one-half inch diameter wheels

5



GEH-3060A High-voltage Contactors

for providing a roll-out contactor, which will re-
place the 1C2814-E100,-E101, -F100 and -G100 con-
tactors of an earlier design. (See GEH-19317.) All
power cables and control wires must be bolted to
the contactor after it is rolled into the enclosure.

These contactors are designedfor 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 canbe effected.

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

NORMALLY CLOSED
CONTACTS

ARC CHUTES OF
NORMALLY OPEN
CONTACTS

and two normally open = two normally close O

also available in this type of design.
IC2814-X111 AND -X151 CONTACTOR

These contactors consist of three normally
open poles which are identical to the IC2814-E111
contactor and are mechanically in ed to three
normally closed poles, so thafyth 11y closed
poles must be opened before the y open con-
tacts can close. The descr en previously
for the -E111 contactor appliés ese contactors,

with the following exceptiqns!
The normally openéﬁd normally closed
poles each have thei agnet. The normally

ELECTRICAL
INTERLOCKS

CONTROL-
DISCONNECT
FINGERS

GROUNDING
SPRING

CONTACTOR STOP
CONTROL. -

DISCONNECT
FINGERS

ELECTRICAL
INTERLOCKS

Fig. 3. 1C2814-X111 high-voltage contactor with dynamic braking normally closed contacts



High-voltage Comttactors GEH-30

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-c magnets (previously
described) of the -E111 contactors. The contacts
are operated by intermittent-rated magnets. A re-
sistor is added to the coilcircuitafterthe 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 -E111
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-TE L
CONNECTI
POINTS

L 4

Fig. 4.

CONTACTS

The contacts are provided with a spegialffacing
which will give additional life and will assist the
contactor in properly making, carrying, and inter-
rupting electrical power. It is imperdtive that the
contacts be replaced before part of one contact is
making contact with the ba rial of the other
contact. The special fac uce’s losses of facing
material during makin, eaking electrical

power.

BLOWOUT-COIL RA
The majorit contactors will use 400-

ampere blowo s connected in series with the
contacts. 10 00-Yand 600-ampere blowout coils
for certain applications and are
lates of contactors are located on
left frame (Fig. 1) and will list the
ere rating as determinedby the blow-

a

ELECTRICAL
INTERLOCKS

ENCLOSURE -DOOR
INTERLOCK
FINGER

1C2814-E150 high-voltage contactor



GEH-3060A High-voltage Contactors

lc-5.75+* 5.75*'-——9.53——»*.25 pe—— ——— 29.13 > O
-, [
| ¢ uPPER B LOWER “3 (D
i
y STADS N ¥ TO REMOVE
l F N ARC CHUTE ~ 362 .
11 (L] 1] 2,52 —

= Lol 9> =

RIGHT SIDE )

OF CASE/'

] / /
4
- 2.5_?’_\
'
'
0L ! ,'363’
= | 16.00
{ L
! l\J——
24.07¢ BACK ROLLERS ——| | (O'SCORNECT e 1409 ——h.38e
25.50¢ FRONT ROLLERS —| |4.84 28.13
27.28 75 29.13
*R

33.25 ON MODELS HAVING DOUBLE FORM LETTERS
[+—8.00 8.00—+} 463
%_ /FUSE r—u—3.2|
| BACK
» 1O ;

AN EIGHT 7 ROLLER
BOTTOM OF

ROLLER 075

_

m SAME AS P-I

A ESCRIPTION

SINGLE FUSE |
 DOUBLE FUSE

32,63 —— ————!

43.25| NO FUSE

ig. 5. Dimensions, in inches, of high-voltage contactors as follows:

P1—IC2814-E110 and -E111 contactors

P2—IC2814-E120, -E121, -E130 and -E131
contactors

P3—IC2814-E140 and -E141 contactors
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High-voltage Contactors GEH-30

~ 5.75-|'5.75T5.75:l-5.75-!'— 9.53—-—“4-.25 l‘——— 29.|3—————-l

- ¢ UPPER 8 LOWER STABS =
— S AN
\ o
2.52
€
TO REMOVE -
BN O ARCCHUTE\/
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LUNI /
_j__< 3944%
2.50
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* REDUCED TO 33.25 ON ING DOUBLE FORM LETTERS

Fig. 6. Dimensions, in inches, of Icsz igh-voltage contactor

+5.75 % 575 #e— 9.63 —,‘-4-.25
, ,@UPPER AND LOWER - |+2.52
) STABS i |

NECT UNITS 9.50

1
N
Y

i
T

—
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[o:]
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362
. TO REMOVE ARC —|—F
\\ CHUTE ,/ ,E'L
] el
| ] || RiGHT siDE \7/ y 0
OF CASE , / =%
' ’ - \\\
' j_ / (l AN
2.50 | DOSAUN
2 29.75
b--f S e
3.63 j Y
' 16.00 R -|— I
1 4
& -- N pi 7.25
1 : : 4
A N4 Y
24,07 ¢ BACK ROLLERS —14.09 —»  |+3.38
|e— 25.50 ¢ FRONT ROLLERS 84 e 28.13 ——»
27.28 le75 ® S 2913 — —

Fig. 7. Dimensions, in inches, of IC2814-X111 high-voltage contactor
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25% —_——]

F 52 5% 9l _"1—

32

0l

2

1" TO REMOVE VAR

ARC CHUTE

HOLE FOR 3
SCREW

w 1
HOLE FOR 2 -1
SCREW

CASTERS
*_§ OF CASTER
223

26 _OVER BOLT HEADS
2 ON FRAME

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"

CONTACTOR WITHOUT CABTER!
AND BUS BAR EXTENSIOKN\

- Line terminal c ec@iBnswith bus bar "L"
— Load termina 101S

Legend

inals

- Door interloc
Arc chutes

-~ Barriers

— Lifting hole (gpe each side)
jon on back of contactor

d)

CRC I ORMBOOW>
I

-~ Bus tension

inal connection without bus bar ""L"

-]
8

éﬁ FRONT

0 3"
2 217

connecting grounding strip

7 OVER BOLT HEAD:
8 BACK OF CONTACTOR

3}

7Tg——————

_

PR

FLOOR PLAN FOR P-3 AND P-4

Fig. 8. Dimensions of IC2814-E150 and -E151 high-voltage contactor
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High-voltage Contactors

GEH-3Q60

HOLE FOR %' SCREW

15"

37k
3" 3" a 7 .
57 57 -l 21" TO REMOVE
2 ARC CHUTE
A
N,
[ =
e 4
o I
i 29.4_
C
_I_I.I-L
1” II6
aly
t..
D = = 2 92
N
A 6
U U CASTERS
L hoLe For 2"screw d o -B’ ] "
8 L "* 27
o, ° el lan IGHT SIDE Eh —""l 3
r 33g ZSE
16 :
e » QVER BOLT HEADS 5
38" ON FRAME 213
291" OVER BOLT HEAD
8 BACK OF CONTACTOR
35+
CONTACTOR WITH CASTERS —_
AND BUS BAR EXTENSION “L* g T
o
CONTACTOR WITH CASTERS AND . 17
WITHOUT BUS BAR EXTENSION "L "
82
CONTACTOR WITHOUT CASTERS AND l N
WITH BUS BAR EXTENSION "L" 3 T 19
CONTACTOR WITHOUT CASTERS 8-'2-“
4 ) AND BUS BAR EXTENSION “L"
. J
\ 2:- BBL' "
Legend N L | z
37; =
A - Line terminal con i FLOOR PLAN FOR P3 AND P-4
with bus bar "'L"
B - Load terminal con tidns
C -
D -
E -
F -
G -
H - Lifti ne each side)
J — Insulatio back of contactor
K - Line terminal connection without bus bar '"L'"
L - Bus bar extension
M = TermfRal board for control-voltage connections

Fig. 9. Dimensions

=1'ZE

of IC2814-F151 high-voltage contactor
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GEH-3060A High-voltage Contactors
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@ CONTACTOR WITH CASTE\

@ CONTACTOR WITHOUT SRSTE '

Legend @

— Line terminal

Y i6 0y

LEFT SIDE ) s i3
L_,, 29" OVER BOLT HEADS ON
. o9l o
8 "BACK OF CONTACTOR

Electrical int
— Dynamic braking

inal connection

— 3/8-16 tapped hole for connecting
grounding strip

— Door interlock 4if used)

~ Arc ch s

Bar ! FRONT i |
— Liftin {one each side) > 2"1'_ 2,% S i I

uldgn on back of contactor e " ) H

3
253 — —— d
. 4 A,
1na.11 board for control-voltage FLOOR PLAN P-2
ctions

mooOw»
I

CxReT QM
]

Fig. 10. Dimensions of 1C2814-X151 high-voltage contactor



High-voltage Contactors GEH-3080

MOVABLE
CONTACT

BASE
MATER!AL

STATIONARY

CONTACT FACING

Fig. 11. Movable and stationary contacts

The blowout rating will determine the continu-
ous rating of the contactor.

Contactors cannot,
therefore, be interchanged unless their nameplates

have identical nameplate stampings. For exam

a 100-ampere contactor cannot carry as much gén
tinuous current as a 400-ampere contac

a 400-ampere contactor does not have the g @
out and arc interrupting effect as a 100-armpe
tactor. The 100-ampere blowout conta more
effective on low-current loads such a tizing

currents of transformers, etc.

OPERATING MAGNETS 4 QJ

These contactors are pr \ magnets as
listed in nomenclature desc ion, The a-c magnets
have continuously rate il The d-c magnets
have intermittently ratedggeo ith an economyre-

sistor.

Control voltage zing the coils should be
within 85 to 110 p f the control voltage rating

of a-c coils - percent of the control vol-
tage ratin d- 11S.

t the minimumwill resultinpoor
pickup and s contact welding; voltage higher
than the maxini¥m will greatly decrease the coil life
and, in the case of a-c magnets, pound the magnet
severely ifyoperated frequently. The pounding will
result in misalignment, overheating, decreased con-
ife, etc.

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

ARC CHUTES
The arc chutes are usually shippedjin their op-
erating position on the contactors. Whenremoving

or reassembling the arc chutes, handle them care-
fully to prevent damage. See that thev is no pack-
ing material or other foreign matter inside or around
the chutes; and make certainghatéhey are dry. Mount
the chutes by easing t ially onto the upper
and then over the lower orn extensions as
far as they will go wit chte finally resting be-
hind the arc-chute su r Fig. 1. Observe the

notice on the front @f th te, shown in Fig. 1 and
12. Figure 12 also ws the difference between
properly and impraperly seated chutes.

of théyarc chute itself holds the chute
n@g@rrectly seated. The chute may be
ither end at the top. Seat the chute

line (lower label only) rests flush
the support pinorbracket. (See Fig.

The weig
in place
mounted

ARC CHUTE

N

ARC-CHUTE
GUIDE
NOTICE

CHUTE PHASE
SUPPORTS BARRIER

Fig. 12. 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

13



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 and IC2812E100 variety which
were built since the period 1949-1950. 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 providedabove the elec-
trical interlocks to protect them from mechanic
damage. This bracket should be removed when i

FRAME O

RIGHT HAND
¥, #a2 W3 f
ARC 2 |2l@
CHUTES ? @ )
Y ’
nN_4 N N4
@ @ @
la® Cr
ELECTRICAL y.4 A A
INTERLOCKS
SE . 13B AND 13C
IEW OF INTERLOCK
IS DIRECTION.
Fig. 13A. Electrical imgrlock arrangement viewed
from fr oftactor
AD

4

4
"K' TRAVEL

spection of electrical interlocks is required. \ Fig. 13B. Electrical interlock with magnet energized
h

Adjustment of these interlocks is critical t
operation of the contactor. Figures 13A, 13Bj
13C should be followed in making this adjus
Also, see Table 3. ‘

4
ELECTRIC INTERLOC \
(ADJUSTMENT

(Refer to Fig. 13A for Iffterl 0.)

TABLE 3

OPERATING
ROD

Fig. 13C. Electrical interlock with magnet deenergized

CLOSED

GNET ENERGIZED

CONTACTS FULLY

MAIN CONTACTS FULLY OPEN
1C2814-X111 or -X151
MAGNET ENERGIZED

Dimension in inches Dimension in inches
nterlocks for N.O. Contacts Interlocks for N. C. Contacts
Interlock No. 1 2 1 2 3
Dimension & + 1/64¥ 1/8 1/8 1/32 1/32 1/32 1/32
Travel " 17/32 17/32 17/32 13/32 13/32 13/32
N.O. 1/16 1/16 1/16 1/16 1/16 1/16
N. 3/32 3/32 3/32 3/32 3/32 3/32

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.

S



High-voltage Contactors GEH-30

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

Volts Normal

110 6 0,4
220 3

440 1.5 @ 5
550-600 1.2 12

ATINGS

Two Interlocks in
Series - Amperes

4

D-C INDUCTI

.0
1.2
0.35

X Non-induc c interrupting rating is 1.5 times
inductive ratifg.
A Capable of interrupting inrush currents of this

agnitud®for a limited number of times.

rication is required on any of these dis-

0 ts, but if desired, General Electric Contact

bricant D50 H47 can be applied to the power-dis-

nect stabs. Do not apply this lubricant to the
ontrol-disconnect fingers.

The tongue for the fuse-disconnect
cated as shown in Fig. 14 so that the p
of the shelf will make proper contactw
stabs on the enclosure. This guide also
proper in and out operation of the fuse shelf.

Figure 14 shows thelocationof the to’p edge of the
top control-disconnect finge 8 +1/32in.from
the track for the contactopw s#The control-dis-
connect fingers are asse a molded block,
each of which assembl gers. Thetop edges
of thetop finger of each(pl e 3.5 in. or multiples
thereof apart.

FUSE-DISCONN
(Contactors wigh StaB¥Connections—See Table 1)
ohnect shelf is provided to serve

on the contactor without removing it
osure. A padlocking facility (see Fig.
vided to positively lock the shelf in the
(Fuses connected or
onrected respectively.) This is accomplished
by permitting the pushing in of the shelf opera-

handle (see Fig. 1). Thispushing in of the handle

ecessary before one can rotate the handle from

%pen" 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 will 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 backof 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 make or breakload
power. They can break a maximum magnetizing
current of the control transformer as follows:

25kva - 30 - 4,160-volt - 0,173-amp
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SHELF
CONTACT
FINGERS

oofEn
v v
sTABS 1

LOWER
CONTACTOR
FINGERS ™|

x

1]

\3’5

I.OOL-] [:j 08— ——*
TONGUE 72g"2003;]

SHELF

o o

GROUNDING STAB

«—081"
- 575" w4 575" wld— 925" 10037,

8.00"—=— 800"

3¢ 3¢

SHOULD BE ABLE
TO SHIFT LEFT AND
RIGHT 0.25"

m

laa)

L77

SHELF IN FARTHEST FORWARD

POSITION WITH PLAY TAKEN
OUT IN OPPOSITE DIRECTION

1
SAFETY z
BLOCK

.62

—t~ |3.3930'°3—————’
|
TOP
R DISCONNECT
FINGER

12TH DISCONNECT
FINGER FROM TOP

S

i.=

07s"
006"

l

4.00"

233"

g
3

2975"

+0.12"

41.60

050" +0.012"

+0.019"
w-0.007

1.025

NOTE: FOR 2-POLE DIIO THIS DIMENSION
IS REDUCED TO 17.40°t0.05" AND
ONE PAIR OF STABS AND FINGERS
ARE OMITTED.

$4042D4uU0) 960JjOA-YBIH vy 090E-HIO



Padlocking facility for locking the shelf,
“closed” or “open” position

ﬂ '. /64

Fig. 15.

GROUNDING M

STEEL

BACKING MOUNTING

CONTACTOR
MOUNTING
BRACKET

L 4

Fig. 16. Fuse-shelf grounding fingers

odels having double form letters use two con-
ceéntric shafts instead of a universal joint.

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

High-voltage Contactors GEH- 0
RIGHT-SIDE
FRAME OF
CONTACTOR O
g ;é:EEEE SUPPORT
STOP FsﬂACKET

STOP PLATE
WITH HANDLE N CS)'I;E%«‘ZTING
PUSHED IN HANDLE

CAM SHAFT

UNIVERSAL"
JOINTS

WASHERS

(" | SET SCREW
HANDLE
SHAFT

se two concentric shafts in place of

TOP
PLATE

by 1/32 in. minimum and the cam should turn

without binding. The shelf operating handle

ee
& also return from the action of its spring if its

support bracket has been properly adjusted to align

e cam 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 shaftatthe 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
very 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 pinchthe fingers.

Fuses, shipped in place inthe shelf,willbe cord-
tied in place at the ejector end. This also keeps the

17
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o~

the enclosure mechanical interlocks, the contacé
POWER-FUSE cannot be rolled out if the shelf is in the "Cl«@
g‘,’DEE%TAOTREgF%CKET position with its power fingers engaging the po
PULL FUSE POWER FUSES stabs of the enclosure. This contactor stop combines

with the enclosure mechanical interlocks toprevent
the contactor and shelf from being pushed int@the

enclosure if the shelf is accidentally i e advanced
or "Closed" position.

The 'brain box" (see Fig. \ 19A) also
W

mechanically interlocks the fu ith the con- iy,
tactor to accomplish the foll@win|
1. The fuse shelf c bé moved from ""Open"
to "Closed" p ion 8r from ''Closed" to
"Open'' positj the contactor picked up
mechanicallgo trically with its own mag-

Fig. 18A. Power fuses—power-fuse ejector brackets

contactor is kept mechanically
ing up when the other is picked up.
contactors of the 3- or 5-pole
can also be interlocked with each
o that only one contactor can be picked
t a ¢ime or any two contactors can

picked up at the same time with the third o~
Q ntactor locked in open position. i
\ 20 POUNDS
_ l

+i/32
[e—3 9/16 -1/8

SPRING
CLIP

U CLIP

+

Fig. 18B. Fuse clip for fuse-diw% elf

ejector bracket from wearin Qhe underside POWER

of the fuse during shipment. operating, check -FUSE
the fuses to be sureth rel has not been ~
damaged by a loose ring shipment.

e Fig. 1 and 18A) are
fuses out of their brac-

cto

Fuse-ejector
provided for easingt

kets. This fuse pullin accomplished by moving < EE?E
the fuse-puller bracket toward the front of the con-
tactor as shown in Fg 18A. ~F =

Fig. 18C. Force for inserting power fuses in fuse clips
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Fig. 19A. View of the “brain box”

“BRAIN BOX ”
CLEARANCE
0.15 T00.18 "1
ADJUSTING PLUNGER
BOLT

LOCKNUT

vious that such contactors can only be inter-

changed between control panels which are

functional duplicates, and then®tnlyinthepar-

ticular panel secti orresponding to that

contactor functign. @tors interchanged
1C

should alsohave1l meplate stamping.

erlock (see Fig. 20)
ch time the shelf opera-
ed in, opens the control
former secondary, when op-
the shelf disconnects break
netizing current of the transfor-

ting handle
power of
erated
only the
mer.

SHERS

1716 TO I/8
[" HORIZONTAL

ROD — U
- ﬁ't.[:] ]
J LOCK NUT
/ CONTROL -POWER

INTERLOCK OPERATOR
1732 TO 116 it

CONTROL-POWER
INTERLOCK

U
SHELF OPERATING
HANDLE
Length of horizontal rodis 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

LOCKWASHER

ARMATURE BRACKET -
CONTACTOR DEENERGIZED

Fig. 198.

“Brain box” plus mechanical linkage

"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, theplunger inthe "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 andthe dump-switch operatoris 1/16in.
to 1/8 in. This adjustmentallowspositive operation
of the dump switch, but does not allow the control-
power interlock to be operated unnecessarily.

19
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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. Liftingholes arelocatedin 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-
ing power to the contactor for the first time.

1. Remove the shipping supports, blocks, or ties
used for protecting the contactor intransit. 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 that the contacts strike squarely with their
sides in line_ within 1/32 in. Remove foreign objects
or matter which may have collected in the magn
or tip gaps during transit or storage.

A-C MAGNET ARMAT

&

G:l NO.2

NO.3

TOP CONTROL
DISCONNECT FINGER

A-C MAGN
colL

OR
D~C
MAGNET,

coiLs T NO.4

Fig: agnet-coil wiring to control-disconnect
fingers

ig. 21. The proper picking up of the contactor can

thus be checked. Atrated coil voltage it should pick
3. Remove any protective grease or oil whi completely until the stationary and movable mag-

may be on the magnet face, asthe grease coul
lect dust and dirt, thus causing a sticking

magnet.

4. See that all parts of the contac¥% @an.
High-voltage equipment fails ‘if too O\w ac-
cumulates. ;

the "Arc

5. Check the arc chutes acc

6. It is of the ut
chutes be in proper (
applying power to r, since the arc chutes
extinguish the arcs.
Without the chutes) TCS may cause serious
damage. Refer to th ction on ""Arc Chutes' of
"Description" instruc}i‘on\s;:and to Fig. 12, Operate
the contactor by hangxé’gam@ see thatall parts op-

erate freelygand thal #g shaft parts do not rub
on the arc_chgtes. . =~ -

MoVl
S 0

actor electrically with the
&-ppen position, This is

ets hit and should be quiet. A-cmagnets 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 have to be checked unless the
contactor has received extremely rough handling.

9. Contactors ggithqut stab connections — Power
cable connecting®ligs 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 maintenance, inspection and periodic cleaning.
It is%_ir?ipd‘z"tant that a definite inspection schedule

.

0003 TO o.ooo

-
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GEH-3

be maintained. The frequency of the inspection 5.
periods will depend upon the operating conditions’,

Contact life depends on the severity of service
required for the device. The contactor should be 6.
thoroughly inspected after every 50,000 operations,
or more often if operated very infrequently.

INSPECTIONS

In these routine ingpections, 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 i u
the contactor ifinspectionshows an accumula- nt
ha

tion. The stand-off insulators must be wiped

A-c Magnets (Item 1, 2, 3, 4, a

-C

Magnet Assembly” and ""D-c MagBnet tac-

tors")

Control disconnect finger alignment - (""Con-

trol disconnect fingers')

Grounding straps of

of contactor - ("\g raps')
. Loose bolted ¢ t1

assembled securely at

nection points mu

L 4

helf and right side

- hardware at con-

all times.
Contactor@lf—aligning sleeve bearings
for th i aft should have the bearing

llar set screws of all contactors
cated to align tips and magnets,

collar@r 1/32-in. side play of main
€ [

ntactor has been required to interrupt
ve its rated interruption capacity, or has
pted power without proper pertinent adjust-
er these instructions, and/or the contactor
en operating for a year since the last thorough

clean at regular intervals, as dust collec inspection, the following checks must be made:

moisture and can cause a voltage breakdo,

Dust accumulation on the arc chutes isadet?i
mental for the same reason.
4, Contacts should be checked for gene ondi- )
to .

tion and replaced if necessary -

1. Contact forces must be measureddirectly per

Tables 5 and 6 and the springs replacedif the
forces are not within limits.
placing Contact Springs')

Contacts should be inspected.

(Fig. 22 "Re-

("When to re-

place contacts" and "Contact Alignment')

A-C AND D-C MAGNETS
(See Fig. 23)

Replace Contacts" and "Contaw ent")
() BLE 5 ADJUSTMENTS
L 2 \

"A'" dimension (WIPE)

per Fig. 23
Contacts just touching. *
HAH d' 3

QContact Force®

New Contacts . . Final
Contactor er A Replace when in open position Initial | Contacts
I1C2814 y New measurement | Measurement ""C" | Contacts “fully
or Contacts "A'" reaches Fig. 22 open closed
1C2812 (inghes) (inches) (inches) (inches) (pounds) (pounds)
2+1/32 9/16 + 1/16 9/32 7/8 min 9to 11.5 | 12.5to 16

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

sure per Fig. 22-5/8-in. down from top of contacts. Initial force is the force in direction of arrow
' that will just start movable contact in motion. Final force is force in same direction at ""D" that
1 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 and laminated magnets (see Fig. 23).
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i

TABLE 6 ADJUSTMENTS
D-C MAGNETS

(See Fig. 25) -y
"B" dimension (WIPE) ¢
per Fig. 25 Contacts
"B'" dimension just touching ;
per*Fig. 25 "B'" dimension New Contacts
Contactor| Contacts fully per Fig. 25 Replace in open posi- Contacts .
1C2814 closed - X111 | Contacts fully New when ""B" | tion measure- fully o~ {
or and X151 (N. C. open Contacts reaches ment "'C" closed
IC2812 | poles) (inches) (inches) (inches) (inches) (inches) ands) (pounds) s
§
(N.O. 29/32 + 0.03 1/4 + 1/32 1/8 7/8 in 9to11.5 |12.5to 16
poles) - 0. 000
-X111land
similar | 11/16 + 0.005. 19/64 min 9/64 min* 9to11.5 |13.5+ 2
(N. C.
poles)
*Measure with magnet picked up with power.
$Contactors with magnets per Fig. 25.
~,
ucn ‘
STATIONARY
TIP SUPPORT
‘ ) MOVABLE
CONTACT SETSCREW
% ol SHART LOCKNUT
NN
X
HEAVY STRING \ ’,
OR FINE WIRE DAL .\ W
%7 YFORCE s/ I WL |
p— S
V@ MOVABLE e \ [
v 1 ,
7 WA A CONTACT { J -~ 0
) N Y /‘ 5 |
=2  MOVABLE S e / L
@ CONTACT ,/l CONTACT
SUPPORT //// © SPRINGS
nah ”;‘N
A /< // //"/\ //
nwon / GV
N G757
\/’/;{/
" n s
. B Jy
SBPRING ] N=I *1/32 - spmg
ALANC )
BOLTS'D ﬂ

Fig. 22. Movable and stationary contact structure
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ARMATURE
3. Arcing-horn assemblies - ("Arcing horn as- STATIONARY W
semblies and pole pieces on normally open MAGNET ;
polesu) FRAME\ BRA
P ADJUST BACKSTOP
4, Arc chutes - ("Arc Chutes") 80555 AT'NG\ OF MAGNET

TQOBTAIN"A"

5. D-c Magnets - ("D-c Magnet") DIMENSION

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

7. Power disconnects — ("'Power Disconnects")
8. Fuse Clips - ("Fuse Clips")

9. Brain Box - (""Brain Box") CONTACT ALIG

adjusted to make at the same
in, When replacing the contacts,
ent by picking up the contactor

til the contacts of the first pole to

touching each other. The maximum
the contacts of any other poleof a con-
st not exceed 1/64 in. Adjust the movable
t position to obtain this requirement as well

not require more lubricant during the life of
the cogractor. Sleeve bearings are lubricated & ipe per Tables 5 and 8by means of the set-
for life of contactor. sc in each movable tip support. The setscrews

10. Shaft bearings (with grease fittings) — lubri- The cont
cate bearings once a year withagoodgrade of  time with
ball-bearing lubricant. Check for loosened check th
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

ould be locked in their final position by means of

11, Shelf adjustments — (" Fuse-disconnect Shef"") ir 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
WHEN TO REPLACE CONTACTS \ as the special facing for each contact substantially
assists the contacts in making, carrying, andinter~

The contacts will be pitted and various ¢
shades of black after considerable u pitted rupting electrical power. Their relative positions

tact ¢ h teri ¢ 1 with reference to each other may also change con-
contact suriaces are characteris applica-  gigerably during the life of the contacts. Align-
tions and will not interfere ‘vi ropér operation

1 tact intained ments per Fig. 24A and 24B, however, must be
as long as proper contact pres maintaine maintained to obtain maximum life of the contact
ts are wearing

per Tables 5 and 6. If thefto
away with the contacts % more than 1/16 facing material.
in, the contacts should be%as the misaligned
condition can only ge (o] d accentuate the
wear of the bearing hole iff) the bronze movable-

contact support.

Outlined W thg proper method for deter-
mining whe bi& ary to replace contacts: BACK SURFACE _
igf 22 and Fig. 23. With the contacts in Fig. 24A. Contacts with their back surfaces parallel
ust touching) position, measure
gap "A" per Fig. 23. If the gap is 1732 MAXIMUM —~
less than 9/32 in., replace both the movable
and stationary contacts. Contacts not replaced
at thifs time may overheat or weld together.
Wedge the top of the armature away from its
upporting bracket as far asit will goper Fig.
3, when measuring the ""A" dimension., Use

similar procedure for Fig. 25, and Table 6. CONTACT
SURFACES

CONTACT
SURFACES

2. The contacts must also be replaced if mis- Fig. 24B.

alignment as mentioned above exists. Maximum sidewise misalignment of contact

surfaces

23
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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 holesin the side frames. The channel
supporting the stationary contacts must be assem-
bled centered over the holes in the side frames.
Supports for the statiodary 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 leftto 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).

ADJUSTMENTS

One lower horn assembly can be removged

time after removing the shunt and carefullygre

ing the stab position left to right and frgnt to {@ack.
The stand-off insulator should be re e@with
the whole lower horn assembly. A m ontact
pressures of one set of contacts havef@een measured,
by again assembling the bolts fffom

nel to the stand-off insulator. stab locations
will assist in relocating orn assembly at
its previous position. , Th n8pacings withrefer-
ence to'the movabl t d upper horn must

the lower horn assembly shoul
accurately and tightly in its ex

also bé maintainedpe 29, Forces of other
same manner,

MEASURING CONTACT FORCES AND CONTACT \

Initial contact fo 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
maintainedQThis '"N" dimension applies to all d-c
and a-c s. See Fig. 22.

are for assembling the stationary tip
(see Fig. 22) to the stand-off insulators can
ed and the assembly rotated, and then the
e should be tightened securely.

P
£ T

MAGNET FRAME CORE BOLTS "p*

SUPPORT

TERMlNALSw\‘D L 4
HEMISPHERICAL
ROD END
BEARING
NUTS"A"
CORES “g»
¥
ARMATURE

MAGNET
SUPPORT
CHANNEL

ARMATURE STOP
B

N [

MATURE | o)
STOP SUPPORT

@ o

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

SHIMS

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-c 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 adjustmentswill 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.

LOCKWA@
L Y



High-voltage Contactors GEH-30

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 willnot
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-BEARING
LUBRICATION
FITTING, IF
PROVIDED

Fig. 26. Method of replacing contacts

3. The stationary contact can then be
after removing its assembly hardwa
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 dtits support.
The arcing horn should then reassembled main-
taining its position per the sgcti n ""Arcing-horn
assemblies and pole piec allyopenpoles'.

5. The movable confac a1 be removed with the
same wrench without! ing the lower arcing
horn. The wrench ¢ erted between the sta-
tionary and movahle co: ts for removing hardware
for movable conta ew movable contacts must
be installed i ame manner as the new sta-

tionary conta as they also have similar machined
projection t! bases,

is mended that both contacts of a pole

one time. If onlyone contact (mova-
nary) is replaced, the electrical cur-
and carry ability of the pair of contacts

LACING NORMALLY CLOSED CONTACTS

Contacts for the normally closed contacts of the
1C2814-X111 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 not have arc chutes or arcinghorns.

REPLACING CONTACT SPRINGS
(See Fig. 22)

The contact springs must be replacedif 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 contactpressures checked per
Table 5 and 6 astheyhave probablybeen 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 necessarytoallow
the contactor to properly make, carry, and interrupt
electric power.

To replace the contact springs, first remove the
interphase barriersbyremovingthebolts 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 anddropthe corddownto the bottom. Pull
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[\ SHAFT
INSULATOR

SCREWDRIVER

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 hav
replaced except for mechanical damage fro
handling. Spatter of arcing-horn material
sulation strip should be removed after e
operations or more often if the cogtac
quently interrupting high currents.
effectively removed from insulatiopgma
a chisel.

The clearance between the &orn insula-
tion strip and the pole pieces $houldibe balanced to
provide room for insertinggthe chute, "X" di-
mension of Fig. 28 should in. minimum. "Y"
dimension should be 16 B in, These dimen-
sions will allow th, € to be moved into po-
ments will not be ne-
rcing-horn assemblies
changed in position.

n be
ial with

dj

The arc chutes can be properly assembled and
the contactor can bg assisted in proper operation by

and the contacts per Fig. 29. These
1 be maintained even when the arcing
ies are replaced unless the main struc-

ly and reassembly operations. Spacingsbe-

tween the arcing horns must be maintained per Fio ~
29 to allow proper assembly of the arc chut
proper interruption of electrical current. The{gpac
ings between the horns and contacts per Fig. 2
also necessary to assure proper physical operation
(keep the movable contact from catching on the lower
arc horn) and proper electrical functioning ©f the
contactor. %
U R
AR
@Y
R RN
POLE
PIECE
@ ﬁ‘
—STATIONARY TIP
—MOVABLE TIP
*
\LOWER
ARC-HORN
ASSEMBLY iy

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 orfile 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-ups which can cause objectionable voltage
breakdowns across the horns and should be removed.

|s.8o'il/4/
18-1/4 /4

ARC

Qv
&
Q>® E

HORN

ARC-CHUTE ASSEMBLY

O

The contactor should be checked periodically to
be sure that all personnel, in reassembling arc
chutes, have maintained their positial per "Arc
chutes" section of "Gener instructions. Arc

chutes should also be ingpe iodically in ac-
cordance with this sém%

SETSCREW
LOCKNUT

CONTACTS

F SEE NOTE |

CONTACT

NOTE I. VERTICAL CLEARANCE (D) OF HIGHEST POINT (G) OF
MOVABLE TIP BELOW PLANE (E-F) OF LOWER ARCING
HORN SHOULD BE 1/16 TO {/4 IN.

Fig. 29. Arcing-horn and contact assembly

21
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ARC BARRIERS
/ X y4
f ,::,::::::..:::1_&_‘|

ARC-CHUTE SIDE

¥

X Y4
|

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 arcbarriersor vanesinside thearc chutes
must be checked for excessive gutting from thearc-
ing at the ""V" notches. Excessively gutted vanes
must be replaced. Those having enlargements 1/4-
in. or greater, must be replaced.

GUTTING

"V"NOTCH
NEAR TIPS

Fig. 30B. Arc barrier with excessive gutting

notch
2. The vanes should be checked.for ontifjuous
beads resulting from the gutting whic con-

tinuous path across more than a few@an8g(5) of the
arc chute. (See Fig.30C.) Thes offér a cur-
th

rent-conducting path which redu ngth of the
interrupting arc. Anyvaneswi e inuous bead
between them must be replaced.
Y Y TLYC 477
? ? 44 ¢‘/ ARC BARRIER
Wy, N ’ / ’?‘ }'4

e~ MO B 7

CIND D

a BEADS OF
ARC-BARRIER

MATERIAL BETWEEN
ARC BARRIERS

ary considerably in over-all width. Thefirst

N

six vanes assembled near the bolted sides of the a
chute must sometimes, therefore, be selected a
the bolting together of the arc chute will not @rus
the end vanes. This condition isarare occurr
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 nitist be

assembled on each end of the arc te before the
remainder of the inside of the illed with

c
regular arc barriers as showN A.

Spacings '"(Z)" between tie ar@ehute sides (see
6 Side play of the
dimensionof 1/32
@rcbarriers. Clear-
kceed 1/32 in. These
arc-chute assemblies

, but can be exceeded if the
rent above the limits or
ents. "Z" and "X" dimen-

in, for more thanfour adja
ance at "Y" must a
dimensions will be_liel
shipped from the fac

men aintained by adding fiber spacers

as rri% above. If the limits of these dimen-

siongrar ceeded, hot gases at high power inter-

rupti will bypass the arc barriers and limit the
tifguishing ability.

A- MINATED MAGNET ASSEMBLY

1. The top and side surfaces of thearmatureand
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 excessivemagnetizing 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 obtainproper seating
of the magnets. Usually anoisy 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 musthave
a minimum of 1/64-in, spacing between it and its
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terial including grease. (See Fig. 31.)
pole shaders must be snapped into
magnet frames without retaining ea ith an
ggEuEET gﬁg”ﬁg‘_ extra notch at top and bottom of the
- not use any tool that will nick or change the shape
g of the pole shader. It must notbe squeezed to tighten
it in the magnet slots. In its end p@sition it must
not have enough freedom to e above the machined

SHIMS "s" faces of the magnet.

POLE SHADER

6. All three contactyfa see Fig. 31) of the

POLE-SHADER magnet frame are m 1nh the same plane. The
RETAINING EAR outside contact faces rmature are machined
in the same planefGAl these contact faces are

CONTACT FACES machined very accurately with a good finish to al-

low satisfact tion. The armature's middle
leg is machijne 003 to 0.007 in, below the plane
of the outsi eg. This machining was done to give

magnet @ out magnet operating noise. (See
Fig, 21

magnets should be replaced when the

enter leg of the magnet frame. Both mag-

ets@hich are worn at all with the misalignment

nt of item 1 must also be replaced, as mag-

nets when realigned will have some rolling action
esent and will be very noisy.

8. Check to see if one side of the top and bottom

j of the movable magnet armature is worn more than

the other side. This shows that it doesn't have cor-

gS',';,N%%TA'“'"G rect clearances per Item 3 and 4 and must be re-
adjusted.

Fig- 31. A-cmagnet asse@ 9. Check to be sure that the armature doesn't

hit on the coil and that the coil leads and retaining

armature bracket. (See Fig.482.)Ehe filcrum plate spring's haven't beer} left in the way so that arma-
must always be assembled & boss toward ture hits them when it closes.
its armature bracket pe FQ ‘B\S%&J?E érDME ATURE
4. The armature br St be assembled to L MIN—f— SURFACES
its shaft supporting such a manner that 64 EMBOSS
the armature has a vegtical end play in its arma- LEGS L "
ture support of 1/32%in.®flinimum. (See Fig. 32.) ToP
The armature wi sfsuch that side play of 1/32 SURFACE 3'2 MIN.
in, exists. of the armature in all di-
rections i to allow it to seat properly N RS S
against rame. The armature bracket } :
legs "L’ t bgl'assembled toward the armature [T S )
and stradd e shaft supporting bracket per h\L\ L WINDOW IN
Fig. 32. SN I T ARMATURE
CONTACT - g : BRACKET
5. The @ole shaders must be assembled tightly FACES —'—MIN*-H O“‘"‘ ﬁ
to the magnet frame so that the pole-shader retain- 647 " 5
rs and the pole shader itself are appreciably SHAFT —1e (O O
b he machined faces making contact with the SUPPORTING
ture. Bend the pole-shader retaining ears down BRACKET O | il
over the pole shader to hold it tightly and keep it :
om rattling. The machined faces of the armature Fig. 32. A-c magnet assembly shown with contactor
and magnet frame must be free of all foreign ma- closed

29
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SEE FIG.33C G
FOR VIEW OF
THIS AREA
L 4
ARMATU TOP
BRACKE,
ﬁ'
ERMINAL
BOARD
LOWER HORN
ASSEMBLY
SEE FIG. 33B
FOR VIEW OF
THIS AREA
LOWER
STAB p-
Fig. 33A. 1C2814-E120 high. contactor with arc-chute removed
O REPLACING MAGNET COILS (See Fig. 23)
L 4
LINKAGE C In replacing these coils, refer to Figs. 33A, -B,
& and -C and follow the steps outlined below:
~ ABE D"
5 1. Remove cotter pin "B'" inthe pinat"A" of Fig.
33B and 33A with a screwdriver or similar tool; re-
move the pin from linkage "C' by prying linkage ""D"
and linkage ''C" apart to allow linkage "D" to drop
OTTER PIN
8" down out of the way. -~
("8 ELECTRICAL
INTERLOCKS
PIN
IIEII
IIFII

See Fig. 33A. for location of this closeup Fig. 33C. See Fig. 33A. for location of this closeup
view view
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2. Remove the cotter pin and the pin at "E" of
Fig. 33C and allow the linkage " F" tobe 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 onlyby 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 terminalboard
(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 coilbeing sure toconnect 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 aw
from the hole in the coil. The coil can be assemb

either side up as long as the leads are to r-
minal board. (See Fig. 33A.) This asse ps
the leads off mating surfaces of the agma and
magnet frame, \

9. Reassemble the armature stopfb gt with
bolts "H" high on the armature stop_3 <ﬁ y, tak-
ing care to keep linkage "F" in s tion that
it can be reassembled to the gin at

kage "C" and

10. Reassemble linkage " to
linkage "F" to the "brain& embly.

11, All the hardware o in the above opera-
tions should be tightene@securely.

12, The movable

shunts mustagainassume

shape withthe shunts ex-

eir terminals without sharp
erminals,

D-C MAGNET ASSEMBLY (See Fig. 25)
(Magnets for Normally Open Contacts)
4

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

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

bolts which assemble the armature asse e
shaft, shifting the armature and then rgass ing
the bolts to full tightness. Alignment m f¥ont to
back can be obtained by adjusting the 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 hly tightened to
lock the adjustment in itgfi ogition,

as mentioned above

iable spread between

tages of the contactor.

ent the contactors from

ips in controlvoltage. Re-

t will only be necessary if
handled or dropped.

The h ngs shown in Fig. 34C were in-
clud w early contactors. These springs
removed, since the help of these

t required. These springs are adjusted
percent pickup with cold coils but should

so strong that the contactor rebounds on drop-

Alignment of the d-c
is necessary to give amfa;
the pick-up and dropg-ou
This is necessary to
dropping out fro igh
alignment of t
the contactorgllas

Coarse alignment of the magnet can be obtained
eaving the armature-stop and magnet-frame sup-
rt bolts loose and rotating the shaft to close the
rmature completely. The magnet frame will then
rotate slightly and align itself with the armature.
The loosened bolts should thenbe 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, canthen

be removed. The Kantlink lockwasher should be
saved for the new coil (see Fig. 34D).
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PHASE -BARRIER
CLIP

LI
Fig. 34A. IC2814-E111 high-voltage contactor it
d-c operating magnet. See Fig. 34B, C\

E and F for closeup views

Assemble the New Coil as Follows:

1. Assemble the large Kantlinkﬂ@r on

the core per Fig. 34E.

2. Place the new coiloverthe e, With the coil-
end washer with its flat side o e e diameter
near the core end containingfithe gkoove pin. (See
Fig. 34E.) The coil should be on gently with

the milled flat of the core with the flat of the
coil inside hole. Thi (o] rgwill preventbreak-

r
age of the coil end washer.
3. Raise eachoreya bly into position with
i

the groove pin i in ghe small hole ""H" in the
magnet frame. olts "D'" then can be as-
sembled and tightene mpletely. The d-c magnet
alignment requirements of these '"Maintenance' in-
structions, '""D-c %agnet Assembly" also should be
maintaine

or,

D-C MA SSEMBLY (See Fig. 23)

op surfaces of armature and stationary
(see Fig. 32) frame must be aligned within
. Alignment is not so important as with
nets as noise problems arenotencountered.

i

Fig. 34B. D-c 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 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-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 Magnets must be replaced when air g
hits them when it closes. their center legs reaches 1/64-inchfito ifisure
proper drop out. This air gap with new s is
6. Magnet coils can be replaced per '"Replacing 1/32-inch,
a-c Manget Coils" section of these instructions.

CORE HELPER-SPRING
BOLTS "D" ‘NUTS

FLAT SIDE OF
COIL-END WASHER

a"! \
: COIL-END
WASHER

"~~~ KANTLINK
LOCKWASHER

ig. 34E. D-c magnet core and coil

GROOVE
PIN

HELPER
SPRING

Fig. 34C. One coil

COIL
TERMINALS

KANTLINK
LOCKWASHER

~————CORE
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Es Fig. 34D. Core plus coil assembly Fig. 34F.  D-c magnet—top view
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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
movable or stationary contacts can be repla 0

rearranged to change an individual asse

give a different number of normally open o@c
contacts., When these operations are perfor

parts must be reassembled in accordan it g.
35A, 35B, and 35C, the previous 'g)st ctions and
the following requirements:

NOTE: If the contacts i

interlock housing are ch nor-
mally open to normall lgged or vice
versa, the contactor will not

agree with its nam will not be
identical with anot tactor with the
same nameplat i

1. The spri

holes (A), slot
guides for the ope

must not protrude into the
eys (C), which serve as
rod. (See Fig. 35A.)

2. The stationary-contact assemblies must be
driven down ovefythe molded brass inserts in the
molded h@usings in such a manner that they lay flat
agains ousing.

ormally open and closed contacts of an
eMbly must be located as shown in Fig. 35C to
proper electrical clearances between the

f contacts.

E MAKING ANY

roc CTIONS
N.C. TIP WIPE
Fig. 35A. Electrical interldgk—t0ontactor energized—
two normal enjcontacts
OPERATING AR CLEARANCE (C)
SPRING SEAT
H PRING
KEY al I3 /—gPACER
MOVABLE
TR " CONTAET
-
N
ING ] STATIONARY
CONTACT
PLUNGER
N.O.TIP GAP

F B. Ekectrical 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

T/_ SPACER

-]
N.C. T N.O.
TIP GAP TIP WIPE

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 thepits 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 onother 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 wornsothattheyare 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 showninthe "Electrical Interlocks"

Replacing Complete Electrical
Interlock Assembly

O

An electrical interlock canbe replacedby follow-
ing the steps outlined below (see Fig. 3(2:

1. Sufficient slack is avai
the electrical interlocks t
moved and the whole inter

in the wiring to

"A'" canbe re-
mbly raised up.
2. Tag the wires an jsassemble the wires
of the interlock to be e .

3. Each interlo
can then be re

pl ts mountingbracket''B",
e ough loosening bolts "D".

4, Each int ck assembly can then be removed

from its % 'B" by removing self-tapping
"C

screw
rlock can be replaced by following the
the steps outlined above.

5.

rlocks should be adjusted in accordance

Q&. 13B and Table 3 as mentioned previously.

section, the contact assemblies should be replace,
to obtain proper pressures to allow the interlock
hon OWER-STAB FINGERS

operate satisfactorily. The wipeis the com
in inches of movable contact spring betweg
ergized and de-energizedpositions of contact
Fig. 354, 35B, and 35C.

o

\

soLTs"D"

/

BOLTS"A"

W

Fig. 36. Electrical-interlock assembly

SCREW'C" %]-

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 poundsona stationary, or
male, stab must be maintained to make proper con-
nections, These pressures were properly setatthe
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 + 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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ADJUSTING-NUT

SPRING

PAIR OF
FINGERS

INSERT FINGER
SPACER HERE

FINGE

Fig. 37. Power-stab fingers

L 4
4. Record the position of the nut Nngpencil
marks on the nut and finger gui pposite each
other. Set proper pressure by in e adjusting
nut through exactly two full S direction to
increase the spring pressuregl Thdinut will remain

in position as it is a self-lock . Earlier con-
tactors used two regular 1ch were thoroughly
tightened against each ot

aces mating with the stabs, if desired. All fingers
have been tested in contaminants such as cement,
metal, dugt and faper-mill atmospheres and have

been found{to function satisfactorily withoutgrease.
If forei ter collects on the stabsorpower fin-
gers is worse withgrease as itholds dust,

t be removed by blowing or brushing as
interfere with the ease of operation of the fuse
stabbing in general.

GUIDE\

Q)

The control-disconnect fingers must be i
tained inpositionper ' 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 fact and must be
maintained within 1/16 in. Contac made with
the edge of the stationary fin the contactor
finger flexed considerably if bot t fingers are
maintained in position per ove instructions.
The control-disconnect fingegs 1d not be lubri- -
cated as it isnotnecessarfjan will only collect

dirt, which will interfere witligoper contact between
the enclosure and conta fingers.

o~

FUSE CLIPS AND ING STRAPS
n unding fingers must be main-
tained in a ent per '"Fuse-Disconnect Shelf”

neral"” instructions. The grounding
. 1 and 16) of one fuse assembly
ay together and align with the fuse

CONTROL-DISCONNECT FINGERS

gr ing Strap (see Fig. 1) must also be free to

e maximum distance away from the con-

a ide frame. A hook in its frontnear the shelf
ing handle will keep it from springing too far #

a from contactor side frame on earlier models.

Late models have a grounding stab located on the
left rear 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 andpermanently 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''. A

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

These adjustments will have been maintainedun-
less the parts havebeen damagedby severe handling.

Adjustments of the fuse-shelf mustbe 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 thattheycan
seek and find the female receptacles on the
enclosure.

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

i
t
D AME
VERTICAL
ROLLERS
Fig. 38A. Fuse-Uxal play

CONTACTOR
SIDE FRAME

SHELF APPROXIMATELY
ENTERED WITH SIDE
LLER POSITIONS.
ROLLERS AT HANDLE

END OF SHELF.

38B. Fuse-shelf horizontal (side) play. Shelf driv-

en fully by cam toward handles

>
- R

SEE NOTE I-CLEARANC
‘f{Ea—Ll CO ACT 3
ROLLER"D"
gy tt L_ " 7 o
X "= 33 ._
SlDt "S"
(HORIZONTAL)

ROLLERS A

NOTE : CLEARANCE

WITH ROLLER "D" 4

CONTACTOR SIDE "S"
T

2.97 003

F
GERS

BACK WHEEL

Fuse-shelf horizontal (side) play. Shelf driv-
en by cam away from handle until the pow-
er-finger ends are 2.97 +0.03 in. 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 adjustedtokeep 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 shelf power 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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ing each routine inspection. This lubrication will
keep the fuse shelf operating satisfactdrily 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
1C2814-X111 AND -X151 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 ingeneral 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

its final position with the contacts closed and

Slight changes from parallel may be necess
make mechanism operate freely. All pins mu$tal
be in a straight line in this position with 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 adjus?ents.
The shaft block should also be parallel with shaft

in its free position before it is bo shaft (Fig.
41), With assembly in the fullgd ergized posi-
tion, the assembly must hold t when it is
lightly pounded in the directi ng up arma-
ture magneticallywithout thefre pring installed.

Y

Magnet Frame Locati
The magnet fr should be assembled to shelf
support so that gapof0.660 in, to 0.690 in,

is maintained net picked up manually. The
armature approximately 23/32 in. A

contact gap must be maintained
picked up electrically. The mag-
ting screw "T" should be adjusted
d, to hold magnet frame in position.

This mechanical interiock is necessary to pre-

ical Interlock Between N.O. and N.C.C.
centered over the mounting holes in the side fram (o cts
and 7-3/8 inch above top flat of shaft with
u

net de-energized. The top flat of the shaft
be horizontal in this position, in all directi

This channel should be parallel to shaft left
and parallel to this same top flat of shaft
support front to back. See Fig. 39.

L 4

Contacts

With the contacts open thm&mensmn of

Fig. 22 should be 1 in, + 1 e setscrew
can be changed slightly to ke ¢ontacts make at
the same time within 1/64 i YN'" spring space
with contacts open minu ension with con-

tacts fully wiped (cK 3/16 in. + 1/32 in.

Armature Backs e

All pins of arm e stop assembly, Fig. 40,
must be parallel to each other andall linkages must
operate freely. This assembly should be assembled

with shimg between it andthe shelf support if neces-
sary to_majntain "X" equaling "X" at top approxi-
mately minimum of 1/32 in. on either side.
Spe ms are often necessary to tilt the as-

aintain the "X" dimension. The shaft
ould be approximately parallel and flush
top flat of shaft (magnet de-energized).

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 turn 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 2814-X111 and Other
Contactors

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

= CONTACTOR
T SHAFT
738
REF MAGNET
ARMATURE
1 MAGNET
= o POLE FACE
SHAFT =% F([ ey
LINK : | - _:':’ L ————————
| 41 © MAGNET
ARMATURE I+ == T ] FRAME
BACKSTOP || ' 11l ft [_:-_____:.__ ADJUSTING
ARMATURE 411 L) SCREW"T
SUPPORT LIN ' 5
ADJUSTING, | ARMATURE
SCREW"S" SUPPORT
BACKSTOP SHIMS 223
BACKSTOP MTG; SUPPORT
TWO ARMATURE MAGNET

SUPPORT ADJUSTING
NUTS ON SAME BOLT

FRAME BOLTS

Fig. 39. Magnet assembly

SHAFT BLOCK

A - SHAF T

MAGNET
ARMATURE

,_
z
x
- =+ 4=/
Qf_l

I

|

|

-

J

— SIDE PLATES

| -

D PIN

AN
SHELF
BACK VIEW

Fig. 40. Magnet armature stop assembly

x—-||+

k)

| . —PARALLEL SURFACE
L 4
SHART

Fig. 41. Shaft bIockM op view

Fig. 42. Mechanical interlock

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.

— ®'C,“ see Fig., 43. The bell crank should rest on
Pe) channel cutout per this same figure. The lower verti-

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 CONTACTORS

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 tobottom of contactor
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(00

le————— TURN THIS NUT
TO LOCK

a———— LINK A

REMOVE AND TURN
BLOCK TO OBTAIN

"C"_0.06 MAX.
¥ 0.03 MIN.
=

| lj THIS PIN MUST NOT GO OVER
DEAD CENTER. WITH UPPER

MAGNET PICKED UPELECTRI=-
CALLY, PUSH PIN MAX, TO-
WARD MAGNET (UPPER)JAND
THE MAGNET MUST THEN

n DROP OUT FREELY WITH
C —\ MAGNET DE-ENERGIZED.

[ ]

BELL CRANK RESTS
ON CHANNEL

Fig. 43. Mechanical interlock IC2814-X111 a
j WHEN BELL CRANK | @)N
N

S
UPPER CHANN E ouro
! BE 0.00T00.02C
! PLUNGER 8 ADJ.SER HE
; BRAIN BOX PLUNGER IS FU EXTENPED

ADJUSTING SCREW
UPPER CHANNEL

VERTICALROD

TTOM OF X
TACTOR 8'7/8"1 |/32"
WHEELS : }

Mechanical interlock through brain box—
contactor de-energized

wheels. See Fig. 44. The bell crank verti
rods can be present on any of the cont T
and perhaps along with a vertical rod op€rate
directly from link not connected to brain 4

3. Vertical rods connected through links $ con-
tactor armature (see Fig. 45) ave clear-
ance to bottom of contacter w 9-3/4-in.

t

4 1/32-in. Helper spring ettoan op-

erating length of 3/4-imy +W8-in. through
changing numbers of %s after setting

9-3/4-in. dimension
1C2814 I.A@)NTACTORS
of the high voltage con-

The latche
tactors arg, th as the non-latched in forms
with the a ion latch that holds the contactor

closed, OnceNi closed it can be opened by pulling

e closing coil and magnets are the
on-latched in forms so that these in-

BY CHANGING NUMBER
o OF WASHERS AFTER
SETTING 9-3/4"

| DIMENSION

@ ADJUST TO DIMENSION
ADJUST VERTICAL -
RODS \

TO CONTACTOR
ARMATURE

HELPER SPRING 1
1 1 / WASHER

' '| |
BOTTOM OF LU L
CONTACTOR —j—U

W“EE'-S\ 9-3/4"% /32"

r

Fig. 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 measuredwith armature wedged fully away

from its armature bracket. See Fig. 23.
"-d F— llA ”"
ARMATURE
r's
STATIONARY
MAGNET
FRAME

OPERATING —|
colL

Fig. 46. A-c and % structure
2. The trip solenoi Qe gap must be 1/4-

in, plus or m 32-in, as measured in

Fig. 41. \
rgleas®mechanism must have free

rogimately 3/64-in. as measured
e "E" retaining ring before

4, The plunger on the trip electrical contact
lock must not bottom in its housing and
uld have an additional travel of 1/32-in.

ining as shown in Fig. 49.

5. e spring space on the main contactor tips
must be 13/16-in. as measured at "N' in
Fig. 22,

A

ll|+ .l-ll
q4 ~-32
47. Solenoid armature
fe— 2 MOVEMENT
64
UAL

Hand release mechanism

LATCH

CONTACT
BLOCK

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
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T—T lr

SPRING ———s| |
0 3"
I ! %54

SPRING I "

SEAT i i l

LOCKNUT

SUPPORT________,]

SCREW

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 locknut after adjustments have
been made, This spring length canbe increased
slightly to allow positive latching action,

3. The latch bar must clear roller suppo
tached to the armature bracket by 1
and should be centered on the roller a
termined by sight.

4. Latching mechanism must operat @d
not having binding at any pos‘itio

When contactor is picked up andla manu-

ally, it must latch when graduall leaSed.

O
Q>®

L 4

600-AMPERE CONTACTORS O -
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 %ely located
in our factory in the same gen er as those
for the lower current cont are should be
taken to never lose track ©f xact position of

rawing 135C7698 o

each of these stabs. Dimerls
gives details.

Shelf alignment of r tongue, and horizontal

guides are maintai the same manner.
These fuses ounted vertically because of
space limitati ey mustbe maintained approxi-

mately o] 1 with each fuse clip finger
working f ut interference of other fingers
and ontact with the fuse surfaces.

es measured per Fig. 22 are as fol-

- 13.5 to 17.5 pounds

Q:w 1 - 21.5 to 27.5 pounds
@ ise, instructions for the lower current

tors can be followed by all servicing opera-

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.

g






/7

o o INDUSTRY CONTR QPARTMENT o |
2 'GENERA LECTRIC .
| \EM VA. : ;}

o P

¢ "’ 7’9("

K¢ o
} c’)\.\ Y Pt
@Q’

A ‘ | _ :
e e
[ 10-68 (2 5M) - S
|

i

i

Fo





