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High-voltage Ac Contactors, GEH-31

Before any adjustments, servicing, parts replacement or
any other act is performed requiring physical contact with
the electrical working components or wiring of this equip-
ment, the POWER SUPPLY MUST BE DISCONNECTED.

INTRODUCTION

These instructions cover high voltage, ac airbreak con-
tactors. The contactors are designed for equipment used in
starting ac motors with a line voltage from 600 volts to a
maximum of 5,000 volts. Available contactors are listed in

Table 1.
TABLE 1 AVAILABLE MODELS
Lo POWER DISCONNECT | AUXILIARY
CATALOG |TYPE OF | VOLTAGE TYPE STAB ON CHUTE ELECTRICAL
NUMBER MAGNET OF FUSE ASSEMBLY INTERLOCKS
400- AMPERE CONTACTORS
1C2814E210 AC 5000 No fuse No No
E2ZN oc 5000 No luse No No
€220 AC 4800 Clip Yes No
[¥7]] oc 4800 Clip Yes No
€230 AC 2400 Clip Yot No
) €231 oc 2400 Clip Yes No
" €240 AC 5000# | Shorting Bar Yeos No
- E2M41 ocC 5000 Shorting Bar Yes
€250 AC . Clip? Ves!
€251 oc . Clip? Ves!
E270 AC 7200 Clip Yes
E2n oc 7200 Clip Yes
€620 AC 4800 Bolted Yes No
E61 oc 4800 Bolted Yes 0
€630 AC 2400 Bolted Yes 0
€6 bC 2400 Bolted Yes o
E670 AC 7200 Bolied \J ‘ No
E671 oC 7200 Bolted e No
200-AMPERE CONTACTORS
1C2814ES510 AC 5000 No fuse No
ES1Y oC 5000 No
E520 AC 4800 No
ES21 oc 4800 No
ES30 AC 2400 No
E531 oc 2400 No
E540 AC 5000 No
ESA DC 5000 No
€550 AC Yes
ESS1 AC Yes
» ES70 AC No
ESN DC No
E720 AC No
e Bolhed Yes No
E730 Botted Yes No
EMN Bolted Yes No
E770 Bolted Yes No
EMN Bolted Yes No
700-AMPERE CONTACTO
1IC2814E411 bC 6000 No fuse No No
E41 & 4800 Bolted Vet No
2400 Solted Yes No
bc 5000 Shorting Bar Yei No
DC . Bolted! Yes! Ves

able for either 2400 or 4800 volts.
ard forms have fuses and disconnect stab.

forms available without fuses and bolited connection.

HIGH-VOLTAGE CONTACTORS

14E220 one-h
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Fig. 1B. I1C28]4E220 three-high contactor less power fuses

DESCRIPTION

The IC2814E210 thru E241 and E620 thru E671 are
400-ampere contactors with features and voltage ratings
listed in Table 1.

The 1C2814E510 thru E541 and E720 thru E771 are
200-ampere contactors with features and voltage ratings
listed in Table 1.
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|, GEH-3102C, High-voltage Ac Contactors

. The 1C2814E411 thru E451 are 700-ampere contac-
tors with features and voltage ratings listed in Table 1. Refer
to pages 26 and 27 for special description of these contac-
tors.

The 1C2814E250, E251, ES551 and E451 contactors
are essentially versions of the IC2814E220 thru E241,
E520 thru ES41 and E421 contactors with 3 normally open
(NO) and 3 normally closed (NC) electrical interlocks
mounted on the magnet side of the contactor as shown in
Fig. 5.

The 1C2814B211 contactor (see Fig. 55 and 56, page
31) has 3 NC poles and is used primarily in dynamic brak-
ing applications. The contactor can only be used to make or
establish an electrical circuit. Since it does not have blow-
out coils and arc chutes, the contactor should not be open-
ed with current flowing. Refer to special section (page 31)
for maintenance instructions.

Contactors that are used in Limitamp® equipment
that meets Underwriters Standard 347 are shown in Fig. 2A
and 2B.

)
or for Limitamp
ard 347

All standard conta , exeept the IC2814E211,
have 3 normally open (NO) and have stab connec-
tions for both power and control voltages. When these con-
tactors are rolled or slid into their enclosure, all power and
control connectiong are matﬁ automatically.

ctors were designed primarily for
imitamp controller, two basic forms of
ch catalog number were designed. One form
e-high enclosure as shown in Fig. 1A and
a two- or three-high enclosure as shown in

ee-high contactor for Limitamp
derwriters Standard 347

s of contactors are basically the same
g exceptions. The one-high contactor has
iameter wheels and intermediate power voltage
. 1A). The three-high contactor has a position-
e and intermediate control voltage stabs (see Fig.

Contactors having different nameplate stamping but

hangeable. If two contactors are to be interchangeable,
their respective nameplate stamping must be identical.

" ARG CHUTE -
ASSEMBLY ..

e)ﬁ 2 e A {3;5 s i
Fig. 3. IC2814E220 one-high contactor showing power-

disconnect assembly in its closed position

ich are mechanically the same are not directly inter- |
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With the exception of the IC2814E210, E211, E510,
E511 and E411, power can be removed from the contactor
by moving the power-disconnect fingers, located on the arc-
chute assembly, as shown in Fig. 3, out of engagement with
the vertical bus. This is done by rotating the complete arc-
chute assembly or by moving the complete contactor.

By means of a mechanical interlock arrangement in
the enclosure, the contactor must be in its de-energized
position before the disconnect assembly can be operated.

CAUTION: The disconnect assembly is a non-load-break
device and must not be operated with any current flowing.

With the exception of IC2814E250, E251, E550,
E551 and E451, the contactors do not have auxiliary elec-
trical interlocks. The interlocks for these contactors are lo-
cated in the IC7160 enclosure as shown in Fig. 4.

electrical interlocks of
which utilizes IC2814

contactors
L 4
Althoupgh these contactors were designed for Limit-
amp®, fo h special features such as bolted connec-
tions eight, etc. are available.

Fig. 5. 1C2814E250 with interlock mounted
CHED CONTACTOR

A latch as shown in Fig. 5A can be furnished with all
contactors so that they can be mechanically held closed.
Latches are available to allow the contactor to be closed
and opened both electrically and manually, or combina-
tions of these functions.

Fig. SA. Latch mechanism with manual close and release

I
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ANTI-SINGLE-PHASE MECHANISM
All contactors with bolted fuses can be supplied

with an anti-single-phase trip-bar which offers single-phas-
ing protection resulting from a blown fuse (see Fig. 5B).

NOMENCLATURE DESCRIPTION

The contactors can be identified through the nomenclature description, a s 1SSRown below.
IC2814 E 2 2 0 BC 47 A 2 K

l__\ clfteip Solenoid (if used) (variable)

He |

atch®@nd/or anti-single-phase protection (if used) (variable) @

dentifies the operating coil voltage (variable)

Form description (variable)

¢ 0 0 - Ac magnet

1 - Dc magnet

(’)\, -

1-5kv-no fuse

2 - 4.8 kv fuse

3-2.4 kv fuse

4 - 5 kvshorting bar ({,
S - Special with interlocks A
7 - 7.2 kv fuse

2 - 400-ampere - clip fuse

. 4 - 700-ampere - bolted fuse ’ '
5- 200-ampere - clip fuse / .
6 - 400-ampere - bolted fuse ' Iy
J N 7 - 200-ampere - bolted fuse , s \}
| ’.‘ - .' 5 g .
D - 2-pole 0 i) i/ v

E - 3-pole

S







High-voltage Ac Contactors, GEH-31

CONTACTS

The contacts (see Fig. 6 and 6A) are provided with a
special facing which will assist in properly making, carrying
and interrupting electrical power. This facing also gives ad-
ditional life through its ability to resist erosion during mak-
ing and breaking of electrical power. It is imperative that
the contacts be replaced before any part of one contact
makes contact with the base material of its mating contact.
The special facing reduces loss of facing material during
making and breaking electrical power.

T g
LTI "

hoelne o im

Fig. 6A. 700-ampere pzwer@

OPERATING MAGNETS

The ac magnetgha ntinuously rated coils. The dc
magnets have integmi ed coils with a holding re-
sistor.

Control vo energizing the coils should be

within 85 to 110 peféent of the control voltage rating of
the ac coils — 80 to 110 percent of the control voltage rat-

ing of dc coils. S

e less than the minirnum will result in poor
ossible contact welding; voltage higher than
um will greatly decrease the coil life and, in the
asehof ac magnets, cause the armature to pound the mag-
erely. The pounding will result in misalignment,
heating, decreased contact life, etc. '

picku
" t

Magnets and coils are designed for a 40 C
operated at much higher temperature, coil lifes
duced and defective operation could occur.
higher voltages and temperatures can be su
ed.

DISCONNECT ASSEMBLY L 4

ese contactors is a

7 power disconnects,

r control stabs, ground-
and operating shaft assem-
is mounted on the contac-
can rotate. It can be rotated
. 8 for inspection or service of

The disconnect assegbl
complete unit containing a
power fuses, intermediate
ing straps, interphase ba
blies (see Fig. 7). Thigaas
tor in such a manner
into positions showiyin
the contactor.

QW

ntactor is pushed into a Limitamp® en-
g shaft assemblies engage the isolation
echanism (see Fig. 4). Then when the
pushed into the ON position, the discon-

is rotated so that the power disconnects en-

When th
closure, t a

e

&&ntactor to the power bus by moving the complete

ontactor assembly in or out of the stab position.

8—STUB SHAFT
9=—ARMATURE STOP
10—ELECTRICAL INTERLOCK

1—GROUND STRAP
2=—0OPERATING SHAFT
3—POWER FINGER

4—ARC CHUTE OPERATOR
s—colL 11—MOVEABLE ARMATURE
12—FUSES

6—STATIONARY MAGNET
7—INTERMEDIATE STAB

Fig. 7. IC2814E220 showing magnet and disconnect
assembly

13—INTERPHASE BARRIER

Py e
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tan and consist of two dif-
le part has a “V” slot that is
ght, as shown in Fig. 9B. When
s are assembled into an arc chute,
embled alternately so that the “V” of

These vangf” afeNli
0

Fig.8. ‘One-high and ‘three-high contactors in service
position

* in the vane adjacent to it. These vanes
can bt used in any contactor, but are required in
ontactors with a voltage rating above 5000
Its, all 700-ampere contactors regardless of
voitage, and containers which meet UL Standard 0
347,

ARC HORN ASSEMBLY .

Fig.9. Open view of arc chute s
horns

L UUU N S DU O CIPRPT P L, m" yR
Fig. 9B. Ceramic vanes 177B3253P3 and P4

ARCCHUTES

The individual arc ain replaceable vanes
and arcing horns (see Fig. 9). different kinds of vanes Arc Horns

and two different kinds of arc horns are available. The de- 1. Standard

These arc horns as shown in ng. 9 are used in all

|
|

scription of each is listed below: ”
Vanes . 200- and 400-ampere contactors with voltage
ratings up to and including 5000 volts.
1. Molde ound - 106B9931 2. Coated

These arc horns have a coating of special material
which aids interruption. These arc horns are re-
quired for all 700-ampere contactors and all con-
tactors with a voltage rating above 5000 volts.

. Th are light gray and have a “V" on the

y ' centerline“®f the part as shown in Fig. 9A. These
ny 200- or 400-ampere contactor with a

e rating up to and including S000 volts.
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If the contactor is used in a humid atmosphere, or if
moisture is present in its vicinity, space heaters are recom-
mended to keep the arc chutes dry, since moisture limits the
interruption ability of the arc chutes.

It is not necessary to replace vanes that are cracked.
Cracked vanes do not effect the operation of the contactor
provided no parts are loose and fall out.

POWER AND CONTROL DISCONNECTS

Power disconnects (see Fig. 3) are provided so that
contactors can be removed or installed in enclosures with-

out having to disconnect or connect cables. Control discon-

nects are also provided for this same purpose.

Figure 11 and 12 show the location of the power
stabs and fingers, as well as the control disconnect fingers,
with reference to the contactor side or wheels.

3
. |

2074 MIN.

POWER FUSE

FUSE CLIP.

\ .

Fig. 10. Force for inser!\@zses into fuse clip

LN

Loy

No lubrication is required on any of these di
nects, but if desired, General Electric Contact Lubrig
D50 H47 can be applied to the power-disconnect
not apply this lubricant to the control disconne¢

FUSE CLIPS (Contactors with fuse clips ¢

Fuse clips on the arc-chut@as ydmust hold the
fuses very securely. Fuses must en hé&€lip with a force

of 20 pounds exerted on each fuse. This can be
assured by maintaining the sefti he “U” clip of the
in

fuse clips to a 3.10-inch 0. ension (see Fig. 10).

K INSTALLATION

For convenience and safety in lifting or moving the
contactor, a lifting device as shown in Fig. 13 should be
purchased. It is not intended that the lifting device should
be used as a means of transporting the contactor in the
raised position. The contactor should be transported with
the lifting device in its lowered position.

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 applying
power to the contactor for the first time.

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

5

———







NOTE: Al dimensions In inches.

P——12.5520.047 —————=

?,GROUND STRAPS

DISCONNECT OPER SHAFT

DISCONNECT SHAFT MAY VARY AS TO

LOCATION PER THIS TOLERANCE BUT

N

9.4620.09
-415.00£0.06
~+14.4640.014 [~
- |=1.223005%4 3.47£0.037 200~
-~ 1+-2.0220.044
\ 1.72£0.09
1 | p—
0.943£00201+ I l
=

A 74

GROUND STRAPS

/

i 0.94310.020
DISCONNECT
OPERATING
SHAFT

— U
MAY NOT BE.OUT OF PARALLEL MOR! . l ﬁ"?
THAN 0.080 RELATIVE TO THE E 3 _}{_ }
MOTOR STABS. LINE STABS T :
[1.1540.06] an ' LINE STABS
+149120.019
4.39:0.06 -
; 1 |-O.94
ELECT. INTER. 11.72£0.018 ! ! o]
TAKE-OFF i : L : '| oiscomECT SHAFT
A d—;. | ,—] U L\J TO BE PARALLEL
e tf—14.12 WITH WHEEL BOTTOMS
2.69:0.036 R . 097£0.014 WITHIN 0.080
0.38
087
Lt MOTOR
. TR TABS —0 )
/ CONTROL STABS ol T g~ 49720021 - STABS
—13.74£0.032 .{' 500006
MOTOR STAB ! i 5002006
INTERMEDIATE STAB —~ | |___j 05 0*1 ,‘ l»o.so __l 050
\ 17.3840.024 tod :
]r——_ lH 4 - o 1
| [ N | "
[} H - 7
i i : 5.94£0.06 / u
8.30:0028 : INTERMEDIATE
] 050 -+ ~0S0 ~ koso [ STABS
6.59£0.026
le—5.00 5.00
_{__ 8.22:0032 _4 96£0036 [500£006]| [5.002008] l
- l-2.84£0023
2.3720.0 le— 0.88 (MOLDED WHEELS) ~ =« |-{784£006
22.5320.06 - 1.33£0.08
27.13 118.2310.125 ———
The dimensions in the boxes are e most critical.
REAR VIEW

—DIMENS
A O CONTACTOR{ DEFCRIPTION
31.88 ALL 200. AND 408Y AMPERE CONTACTORS WITH CLIP FUSES
36.62 ALL CONTACTORS WITH BOLTED FUSES
L 4
Fi tline of high-voltage contactor showing location of power stabs and control stabs (one-high contactor)
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NOTE: All dimensions in inches.

GROUND

STRAPS \

o —

N

’,

te——— 12 .55 10.047——-1

4.39+0093

[‘7> 1150062
| --

DISCONNECT
SHAFT

DISCONNECT SHAFT MAY VARY AS TO
LOCATION WITHIN TOLERANCES SHOWN
BUT MAY NOT BE OUT OF PARALLEL
MORE THAN 0.080 RELATIVE TO

BOTTOM SURFACE

9.17+£0.015

012

p—- 93520047 —=

0.3310.06“

INTERMED
OR CONTRO

—|

172£0.09
44610014
3472004
b 0.943+0.020—
LINE
STABS

g [
. — -

06} —

The dimensio

-
~ DIMENSION

.12

u""m.rz

[e——— 946 £ 009

; 4910019+
0940010
C L
TA M
7
1575+0032 L.
097+ 0014
2.66£0028
MOTOR
STABS

xes are those that are most critical.

+4.97+0024~

| [E2Eo%e]__Lispioss

18.94+0.032

13.62+0.026

+— 09430020

DISCONNECT
SHAFT

DISCONNECT
SHAFT AND
BASE TO BE
PARALLEL
WITHIN 0080

REAR VIEW

CONTACTOR DESCRIPTION

23.67 ALL 200- AND 400. AMPERE CONTACTORS WITH CLIP FUSES
28.40 ALL CONTACTORS WITH BOLTED FUSES
Fig. 123 ine of high-voltage contactor showing location of power stabs and control stabs (three-high contactor)
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Fig.13. A Iifting device should be used to assure safe
" 4 D handling of the contacror during moving

. have collected in the magnet or tip gaps during t
storage. .

3. Remove any protective grease or oil Nay be
on the magnet face, as the grease coul dust and
dirt, thus causing a sticking of the magnet.

4. See that all parts of the contd€tor afe clean. High-
voltage equipment fails if too i accumulates.

g to the “Arc

5. Check the arc ch or
it aintenance.”

assembly in its closed
agnetic armature assem-
bly by hand again to see that¥all parts operate freely and
that moving parts do not rub on the arc chutes.

L 4
e contactor electrically with the dis-
the closed position. This is accom-
rated control power to the control
he proper picking-up of the contactor
cked. At rated coil voltage it should pick up

plished by
isconnect

and should be quiet. Ac magnets will have an ac hum,
should not make an appreciable noise. Appreciabl isi
would indicate magnet misalignment; therefore the net
should be aligned according to the “Ac Magnet Asse
section of *““Maintenance” instructions.

8. Rotate the disconnect assembly to insufe that
when the arc chute enters between its yole pieces, a
gap of 1/8 inch is maintained betwgen e and pole
pieces. Also, the interphase barrier ldael€ar the hard-
ware mounting the pole pieces e wout core by

1/8 inch.

M ANCE
i ctions are applicable to all con-

tactors, but it § Lbe noted that some special instruc--
tions apj mpere contactors. Refer to special sec-
tion * E411 thru E451,” page 26.

ecia tructions for the 1C2814B211 can also be
cial section ‘““Model 1C2814B211,” page 31.

€1 to special section “Latched Contactors,” page
structions relative to the latch mechanism.

This electrical apparatus will provide maximum trou-

2. Carefully inspect all parts of the contactor. O
ate it by hand to see that all parts work freely. Be sure that -free service if given the benefit of inspection, preventive

the contacts strike squarely with their sides in line wi
009 inch. Remove foreign objects or matter which
it

aintenance, and periodic cleaning. It is important that a
definite inspection schedule be maintained. The frequency
of the inspection periods will depend upon the operating
conditions.

Contact life depends on the severity of service requir-
ed for the device. The. contactor should be thoroughly in-
spected after every 50,000 operations, or more often if
operated very infrequently. '

INSPECTIONS

Move the contactor to its service position as shown in
Fig. 8. To place disconnect assembly of the three-high con-
tactor into its inspection position, it is necessary to first re-
move the special positioning handle.

In these routine inspections, check for the following
per the reference instructions: (Reference instructions are
in parenthesis and can be found in later pages of these in-
structions under the same heading.)

1. Loose screws, nuts and bolts.

2. Loose electrical interlocks — (“‘Electrical Inter-
locks—1C2814E250, E251, E550, ES51,and E451 Models™).
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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
any accumulation. The blowout base must be wiped clean
at regular intervals, as dust collects moisture and can cause
a voltage breakdown.

Dust accumulation on the arc chutes is detriment-
al for the same reason.

4. Contacts should be checked for general condition
and replaced if necessary — (“When to Replace Contacts”
and “Contact Alignment”).

5. Ac magnets (Item 1, 2, 3, 4 and 7 of “Ac Magnet
Assembly™).

6. Dc magnets (“Dc Magnet Assembly™).

7. Loose bolted connections — Hardware at connec-
tion points must be assembled securely at all times.

8. Collars on each side of the movable power tip
shaft next to the bearing blocks should be set for 0.030-to
0.050-inch side play of the shaft, and still allow for proper
alignment of the power tips and magnet assembly.

’

above its rated interruption capacity, or has inter
power without pertinent adjustments per these instqucti@
and/or the contactor has been operating for a year si he
last thorough inspection, the following checks t
made: @
1. Contact forces must be measured dire@tly per
Table 2 and the springs replaced if the f&\ within

limits.
2. Contacts should be inspect ¢ n to Replace
Contacts” and “Contact Alignme

X

If the contactor has been required to interrupt p
0

3. Arcing-horn assembli cing Horn Assem-

blies and Pole Pieces™).
(“\ es”).

6. Electrical interl6cks — (“Electrical Interlocks—

IC2814E250, E251, E550, ESS1 and E451 Models™).
L 4

r disconnects — (“‘Power Disconnects™).

4. Arc Chutes

7. Po
ips — (“Fuse Clips”).

haft bearings — Shaft bearings do not require lu-
ic ing the life of the contactor.

BLOWOUT COW

e

CONTACTS

When To Replace Contacts

The contacts will be pitted and show va@ades
of black after considerable usage. The pitted-c t sur-
faces are characteristic of ac applications and will not in-
terferer with proper operation as long as prgper contact
pressures are maintained per Table 2. If the contacts are

wearing away with the contacts mj more than 0.09
s the misaligned

inch, the contacts should b

condition can only get worse a tuate the wear of

the bearing hole in the br ovable-contact support.
Outlined below is thg pr

when it is necessary to gepla

method for determining
ontacts:

1. (See Fig. 1g. 15.) With the contacts just
touching, measur&ghe magnet gap “A” per Fig. 15. If the

gap is less th ipch, replace both the movable and
stationary cofita ntacts not replaced at this time may
overhea e ether. Wedge the top of.the armature

porting bracket as far as it will go (see
asuring the ““A” dimension.

contacts must also be replaced if misalign-

2.
(&mioned above exists.

MOVABLE TIP
POINT XX

BLOWOUT sTaB cLip [+ €

TIP FORCE
OF SPRING

ADJUSTING )
SCREW

BLOWOUT BASE

BLOWOUT STAB

Fig. 14. Movable and stationary contact structures

TABLE 2 CONTACT DIMENSION

‘A" Dimension (wipe) Fig. 15
Contacts just touching

Contact Forces

Cont 8ee Note 1 Gee Note 2
Description New Contacts Replace when Initial Contacts | Final Contacts
(Inches) measurement A"’ Open Closed
reaches (Inches) (Pounds) {Pounds)
All 200- and 400-

ampere contactors 0.47 0.23 23-31 28 - 36
with voltage rat- £0.03

ing up to and in- : ’
cluding 5000 volts

All 200- and 400

ampere contactors ’ X .
with voltage rat- .47 .28 32-89 58-71

ing above 6000 _ 10.03

yolts

All 700-ampere 47

contactors -0.03 .23 66-74 100-116
1C2814B211 Refer to Special 8ection for IC2814B211

NOTES: 1. Measure per section on ‘*When to Replace Contacta’)
2. Initial force is the force in direction of arrow at ‘X X** that will just start the
movable contact in motion. Final force is the force in the same direction at
*XX" that will just part contacts when they are fully closed. .
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& 'ntact Alignment

The contacts are adjusted to make at the same time

k within 1/64 inch. When replacing the contacts, check this
& 1djustment by picking up the contactor mechanically until
AR the contacts of the first pole are just touching each other.
B The maximum gap between the contacts of any other pole
1 y of a contactor must not exceed 1/64 inch. Adjust the mov-

¢ able-contact position to obtain this requirement as well as
B the wipe per Table 2, by means of the set-screw in each
% movable-tip support. The set-screws should be locked in
& leir final position by means of their locknuts (see Fig. 14).

WEDGE

ADJUSTING
SCREW

MOVABLE

STATIONARY
MQGNET

Fig. 15. Magnet structure (ac and dc)

contactoréfully closed, is not critical as the sp@i ing

for each contact substantially assists the adgs in mak-
ing, carrying, and interrupting electrical p& rela-
tive positions with reference to each othe y change
considerably during the life of the contac

‘ t .
. The angular position o f one contact \;vith gfer cet
the other,swhen they first touch each other andix
a
i

e with the back

. 6. The contacts

r ithin 0.09 inch
nts must be met to
ovable-contact sup-
sent also with replace-
nt of the pole assembly

The contacts of a pole must
surfaces approximately parallelyper
must also be aligned from
maximum per Fig. 17. Th
increase the life of the
ports. These requirements
ment contacts unless the align
has been disturbed.

The main shaft assemijly can be moved left to right
slightly to help obtal these requirements.

Measuring Conta s

.

disconnect assembly to its service posi-

tion; the ¢ forces, per values given in Table 2 .can

14

CONTACT
SURFACES

0.09” MAXIMUM j

BACK SURFACE CONTACT @
SURFACES
Fig. 16. Contacts with back Fig. 17.qMax§ idewise

entof
surfaces
spring seat as

surfaces parallel ig

I
then be easily measured directly @©v
shown in Fig. 14,

ntained if the “2” di-
ring’s centerline is 1.68
ce be maintained if the*Z"”
nétyis fully closed, is 1.52 +0.06
lies to all ac and dc magnets.

Initial contact force wil
mension between A and e
+0.06 inch. Final contact
dimension, when the
inch. This dimensio

Contact ga e Fig. 14) must be 1.00 inch per
Table 2. nsion can be obtained by slightly
moving "adjusting screw. When the “A” di-
mension ti lly open and just touching and the *“C”
gap are a1 the initial and final contact forces should
be propeMyset without further adjustment.

2. Rotate the pole pieces out of position as shown
in Fig. 18.

Y -

Contactor open with pole pieces rotated out of
position

Fig. 18.

%O
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3. With a socket wrench, loosen bolt securing con-
tact. Since the contact is slotted (see Fig. 6) raise the con-
tact to clear the locating pin as shown in Fig. 19. When
loosening the bolt, on the stationary contact, care should
be taken so that the dimension across the arc-horn stab is
not disturbed. Do not remove bolts.

4. To replace the movable contact, lift up the
shunt and slide the tip into place. Make sure the hole in
the contact engages the previously mentioned locating pin.

S. To replace the stationary contact, slide the con-
tact between the blowout-coil pad and the arc-horn stab.
Make sure the hole engages the locating pin.

6. After new contacts have been securely fastened,
check to make certain contact gap, wipe, and alignment are
correct.

7. Check to make certain that the screw used as a
spring seat for the movable contact spring is tight. The
shunt terminal should tend to angle away from the magnet
structure. This will insure that the shunt will flex properly
during operation. Shunt shape should never be altered man-
ually.

8. Rotate the pole pieces back to their proper posi-
tion before disconnect assembly is rotated back to its prop-

2 a er position. ;
It is recommended that both contacts of a pole 8
placed at the same time. If only one contact (movégle

stationary) is replaced, the electrical current make an -

ry ability of the pair of contactsfwill be impaired. @
Replacing Contact Springs . O
N

The contact springs (see Fig. 19) replaced
if they have been overheated from igt ions’above the
contactor ratings or damaged from% dling. Con-
tactors having contact springs wi g h-black color
should have the contact pressure d per Table 2 as
they have probably been over y initial and final
contact forces outside of tho ble 2 will require that
the springs be replaced. se§@ringiforces are necessary to
allow the contactor tgfprop ake, carry, and interrupt
electric power.

hec

To replace a con ring, remove the movable-con-
tact assembly from the shaft by loosening the hardware
shown in Fig. 19. ‘

ARC-C EMBLY

rc chutes on this contactor are a unit that has
n it power fuse clips, grounding strap and power

SCO ts (see Fig. 20).

F

MOVABLE CONTACT " -~

CONTACT . 7 -

A8 .+ STATIONARY
DUNTING SCREW :

ARC
CONTACT - STAB

. 19.  Contactor open for servicing. Arrow points to

pin for locating power contacts

OPERATING SHAFT -
({BARRIER GUIDE ON -
OPPOSITE SIDE)-

Fig. 20. Arc-chute assembly with power fuse clip, ground-

ing strap and power disconnects
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GEH-3102C, High-voltage Ac Contactors

The arcing horns, as shown in Fig. 9, are built into
the arc-chute sides. Arc-horn assemblies should never have
to be replaced except for mechanical damage. Spatter of
arc-horn material onto insulation strips should be removed
after every 50,000 operations or more often if the contac-
tor is frequently interrupting at high currents. To aid in in-
specting for spatter, remove the vanes from the arc chute
and look into the chute.

Any spatter on the ends of the arc horns near the
contacts must be removed to maintain the 1/8-inch mini-
mum 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 con-
tacts should be removed because they may allow electri-
cal charge build-ups which can cause voltage breakdowns
across the horns.

After the contactor has been required to interrupt
power above its rated interruption capacity, or has inter-
rupted power without proper pertinent adjustments in ac-
cordance 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 arcing at
the “V’’notches. Excessively gutted vanes, those having en-
largements 1/4 inch or greater, must be replaced.

2. The vanes should be checked for continuous b
resulting from the gutting which makes a continuou
across more than a few vanes (3) of the arc chute. (s ig.
21). These beads offer a currenteconducting path whi
duces the length of the interrupting arc. Any vanes @it
continuous bead between them must be replaced.

i<

AKX K,
m
A0 1
U
1

7 1020, %%

AN

AN\

uvu

NOTCH

RDS O
ARC- BARRIER

A A

Fig. 21. Arc bar with connecting beads

L 4

es are molded, these vanes will vary in
nd“thickness. Therefore, the side play of arc
22), must not exceed *“X” dimension of
. Clearance at “Y” must not exceed the thick-

zizrier.

‘Sinc
overall widt

ARC BARRIER O
uxu llTn @,n
/ \ B : q
ARC CH @
SIDE

Fig. 22@ e dimensions

ns will be held on arc-chute assemblies
e Yactory, but can be exceeded if the con-
current above the limits or without proper
+'X"” dimensions outside the requirements can

onl#Pbe cted with new arc-chutes sides and/or new arc
barfigrs or by replacing the complete chutes. If the limits of

ensions are exceeded, hot gasses at high power in-
t ions will by-pass the arc barriers and limit the arc ex-
shing ability.

Should it be necessary to replace arc barriers, the re-
tainer, as shown in Fig. 23 should be removed first. Then
the barriers that require replacing can be removed as shown
in Fig. 24. Be sure to replace the retainer before putting the
contactor back into service.

If replacement of a complete arc-chute assembly is
necessary, the following steps are recommended:

1. Remove all arc barriers from the chute to be re-
placed. This will reduce weight and possibility of damage to
the barriers.

2. Remove the bolts that mount the lower power
fuse clips and mounting bracket “A” as shown in Fig. 25.

3. Rotate the disconnect assembly to the service
position and remove the tie bar (see Fig. 26). Care should
be taken to insure that holes in the chute and tie bar that

contain roll pins are not damaged.

4. Slide the chute horizontally out of the fuse base
assembly.

5. Slide the new chute into position and reassemble
the tie bar. Line up holes in tie bar with pins in remaining
original chutes, then bolt in place.

¢







High-voltage Ac Contactors, GEH-3102

Fig. 25. IC2814E250 contactor

Fig. 26. 1C2814E220 contactor with disconnect assembly
and pole pieces rotated to the service position

17

ig. 24. Removal of arc barrier
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| ’ 6. Rotate complete disconnect assembly to the

operating position and reassemble mounting bracket “A”
and fuse clips. Note that the connection strap is sandwich-
ed between the phosphor-bronze spring and the fuse clip.

7. Check location of operating shaft (outside chutes
only) and power disconnect finger (see Fig. 11 and 12).
Then drill and pin tie-bar to the new arc-chute assembly.

8. When the arc-chute assembly is dropped into place,
the arc horns must line up within the outer surfaces of their
respective contact tips.

9. Insert barriers into the arc chute. Do not apply
power to the main contact tips with barriers removed from

the chute.. -

If arc horns or arc chute sides are to be replaced, re-
‘move the chute as previously described, then proceed as
follows:

1. Remove operating shaft and interphase barrier
guide (see Fig. 20). Since these parts are pinned to the
chute, care should be taken to insure that parts are not
damaged during removal.

2. Remove the hardware at points “B” that mount
the clip and stab assembly to the chute. Remove this as-
sembly as a complete unit, so that the power finger ass

' .’ bly will not be disturbed.

3. Remove the “U” shaped insulation at 4B’
hardware at “C.” (Newer arc c}}utes do not have this 1a
tion).

4. Open chute and replace parts as re

Fig. 27. - Coryonems of an arc<hute assembly

ace side. Care should be taken to locate in-

strips, mounted to the arc horns, in slots in the

. This can be done by inserting a hand in the vpen
the chute and positioning the parts.

J sulati
c

6. Replace the hardware at “‘C” and tighteg @
tight.

7. Replace ““U” shaped insulation, fuse cjg andystab
assembly, operating shaft, and the interphase barrter. All
hardware should be finger tight.

L 4

8. Replace chute assembly the contactor and
make adjustments called for ‘‘wh cing” complete
chute assembly. Tighten all hardRyaré®ecuz€ly.

9. Adjust the gap acr horns to the dimen-

sion shown in Fig. 28.

10. Insert arc baggiers ore applying power to the

contactor. Q

2.31"
—»j T0 e

2.56"

Fig. 28. Arc horn adjustment

AC MAGNET ASSEMBLY

1. The top and side surfaces of the armature and
stationary-magnet frame (see Fig. 29) must be aligned within -
1/32 inch. More misalignment will allow the magnets to
wear unevenly and must be corrected to give the proper
alignment if quiet operation is to be achieved. If the magnet
contact surfaces are worn and misaligned more than 1/16
inch, and the magnet is noisy, both the armature and sta-
tionary-magnet frame must be replaced. Magnets operating
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 must seat flush against each other without any rolling
action or the magnet will be noisy in operation. Magnet
shims between the magnet and contactor frame at “T"’ and
“B” (see Fig. 7) can be changed to obtain proper seating of
the magnets.
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3. The armature in picked-up position must have a
minimum of 1/64-inch spacing between it and its armature
bracket (see Fig. 29). The fulcrum plate must always be
assembled with its emboss toward its armature bracket per
Fig. 29.

NOTE: All dimensions in inches.

ARMATURE

ARMATURE
BRACKET SIDE

SURFACES

FULCRUM
PLATE

[T WINDOW IN

ARMATURE b ARMATURE
CONTACT MIN.T— BRACKET
FACES I L
64
O O
Fig. 29.

closed

4. The armature bracket must be @ its

shaft supporting bracket in such a r?nn thafjthe arma-
ture has a vertical end play in its arma of 1/32-
inch minimum (see Fig. 29). The a &width is such
that a side play of 1/32 inch exists. Ghis freedom of the
armature in all directions is ne;& llow it to seat
properly against the magnet frang€®

ig. 29) of the magnet

5. All three contact fage
frame are machined in the @ plane. The outside contact
higed in the same plane. All

faces of the armatur&are
ined very accurately with a
ry operation. The armature’s
003 to 0.007 inch below the plane
of the outside leg (sé&Fig” 30). This machining was done to
give magnet life without’ magnet operating noise.

isfa

6. Both magmets should be replaced when the arma-
ture legs worn so that the center leg hits on the center
leg of net frame. Both magnets which are worn at
all v isalignment present of Item 1 must also be re-
placgd, agnets when realigned will have some rolling

resent and will be very noisy.

~—— 0.003" 'r

A C MAGNET

Fig. 30

S

e see if one side on the top and bottom of
agnet armature is worn more than the other
ows that it doesn’t have correct clearances per
and must be readjusted.

K’
? Check to be sure that the armature doesn’t hit on

coil and that the coil leads and retaining springs or

nature

that armature hits them when it closes. -

Ac magnet assembly shown with contactor
& ‘ Y @a ket (see Fig.32 or Fig.34) haven’t been left in the way

9. The machined faces of the armature and magnet
frame must be free of all foreign material including grease.

10. Pole shaders. These contactors will have either of
two types of pole shaders with different methods for re-
taining them.

(a) Flat pole shaders (see Fig. 32 or 34)

The pole shaders must be assembled tightly
to the magnet frame so that the pole-shader
retaining ears and the pole shader itself are
appreciably below the machined faces mak-
ing contact with the armature. Bend the
pole-shader retaining ears’ down over the
pole shader to hold it tightly and keep it
from rattling.

(b) Curved pole shaders (see Fig. 31)

Curved pole shaders must be snapped into
slots A and B on magnet frames without re-
taining ears as shown in Fig. 31. 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 final
position, it must not have enough freedom
to rise above the machined faces of the mag-
net.

19
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GEH-3102C, High-voltage Ac Contactors

POLE

sLoT"g"

MAGNET
Fig. 31. Curved pole shader
DC MAGNET ASSEMBLY

1. Top surfaces of armature and stationary-magnet
frame (see Fig. 29) must be aligned within 1/16 inch. Align-
ment is not so important as with, ac magnets as noise prob-

against each other in same manner &s for ac magnets.
ment is again not so important for reasons mentj

Item 1 above.

3. Armature in picked-up position gust{ave ini-
rack-

mum of 1/64-inch spacing between it and d
et (see Fig. 29). Fulcrum plate must beﬁ ssembled
a

with its emboss toward its armatur per Fig. 29.

4. The armature bracket m e, aSSembled to its
shaft-supporting bracket in such anger that the arma-

ture has a vertical end play in | support of 1/32-
inch minimum (see Fig. 29). afiire width is made so
that a side play of 1/32- ists? This freedom of the
armature in all directi i essary to allow it to seat

5. Check also to e armature doesn’t hit on coil,
¥ and that coil leads and retaining springs or bracket (see
¥ Fig. 32 0r 34) haven’t been left in the way so that arma-
¥ ture hits them when it*€loses.

6. phefleoils can be replaced per “Replacing Mag-

§ net CoilsygeBtion of these instructions. Magnets must be re-

*laced en air gap between their center legs reaches

3 164 p insure proper drop out. This air gap with new
fagaetis 1/32-inch.

' ms are not encountered. Armature must be approximatel
entered laterally over stationary-magnet frame.
2. Contact faces of magnet can be made to sea&
11

REPLACING MAGNET COILS

To replace an operating coil, the followir@are
recommended:

1. Loosen the backstop support bolts and rotate the
backstop in the position (see Fig. 33 and 35).

2. Disconnect coil leads at t ee Fig. 32 and

34).

Fig. 32. Magnet structure with old style coil-retaining
assembly

Fig. 33. Backstop rotated to permit removal of coil

3. For contactors that have a coil retainer as shown
in Fig. 32, loosen bolts that secure the two coil retaining
springs and rotate the springs 180 degrees, as shown in Fig.
33, and remove the coil.
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3a. For contactors having a coil retainer as shown in
Fig. 34, remove hardware that bolts the coil retainer to its
support. Remove retainer as shown in Fig. 35 to allow re-
moval of the coil.

REPLACING SIDE FRAMES
L 4
n necessary to replace a side frame, it is recom-
men the following steps be followed:

otate disconnect assembly to position for one-

ontactor as shown in Fig. 26, so that the assembly is
ported by the interphase barriers. Place blocks under the
out base to support it when the side has been removed.

3. The side can now be removed by loosening hard-
ware that mounts the side to the blowout base, and mounts
the wheel brackets, stub shaft assembly and the bearing
block to the side.

1on the side so that the
as described in section

4. Replace the side, t

proper tip gap, wipe ine
“When to Replace Cont

S. Replace shaft assembly, then position discon-

nect assembly talfdimensions locating operating shaft,
power disconglects intermediate stabs per Fig. 11 or 12
: ;

(see Fig. 7 tification and location of parts).
f] ghtening all bolts, drill and pin side to the
blow o not use pilot hole in side as it may run in-
istipg Nole in the blowout base. Also, drill and pin the

assembly to the new side.

\7. When mounting armature assembly to shaft, care

should be taken to use special high-strength bolts that have

@ n provided.
REPLACING MAIN SHAFT ASSEMBLY

When necessary to replace shaft assembly, it is recom-
mended that the following steps be followed:

1. Remove armature assembly from shaft. Then re-
move movable-tip assemblies from the shaft by removing the
1/4 - 20 bolts that secure the small shaft, on which the mov-
able-tip support rotates, to the main shaft.

If new movable tip assemblies are part of the re-
placement shaft, then it will only be necessary to remove
the shunts from the old shaft assembly.

2. Remove left side (side opposite magnet) as describ-
ed in section “Replacing Side Frames.”

3. Remove collars from old shaft and place on new
shaft.

4. Replace shaft and side frame. Then replace mov-
able-tip supports, if necessary, and armature assembly.

5. Make adjustments as described in “‘Replacing Side
Frames.”

6. Adjust collars, to maintain a shaft end play of
0.030 inch to 0.050 inch. Set-screws in the collar should be
tightened with sufficient torque to insure that screws will
not loosen. This can be accomplished by twisting the
wrench 90 degrees.
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! wLAcmG BLOWOUT COIL BASE

; 1. When replacing the base of a one-high contactor,
‘Rupport the overhanging portion of the disconnect assem-
bly, as removing the weight of the base will cause the con-
Siactor to tip over.

2. Remove the stationary-magnet assembly to allow
‘Jiccess to mounting hardware.

: 3. Remove the blowout-coil assemblies, arc-horn stabs
gad stationary tips by removing screws “A” and *“B” as
Shown in Fig. 36, and bolts located below the base, that se-

o observe how parts are assembled so that they can be re-
¥ ssembled properly on the new base.

BLOWOUT |
:  SCREW“a"

STATIONARY
.CONTACT

Fig. 36. Blowout base andmain&&nbly

inside of the
side frames. This will help to posi ase.

i 5. Remove the har Nh g the sides to the
base and pry sides aw. om t ase to disengage roll

$pins. Remove pins that

in side frames.

6. Assemble new base the side frames. Line up

$tase with the scribe marks on the sides. Snug up hardware.

the b.lowout-coil assemblies, arc-horn

ry tips to the base. When replacing the
t the blowout stab to the base, assem-
a the base (see Fig. 14). The special rec-
ust be against the slot in the base.

7. Assem
stabs and the

just base to obtain tip gap, wipe, and lineup as
ivenYp section “When to Replace Contacts.”

cure the blowout-coil stab to the base. Care should be taken :

9. Check to insure that the blowout-coil stabs
ly engage the finger assembly in the enclosure.

10. Drill and pin sides to the base after all adjustments
are made.

arc-horn stab is
ection to the

11. Check to insure the gap across
0.56 inch to 0.70 inch to insure electri
arc horn.

12. Rotate the disconnect afSer 0 insure that the
arc chutes will have a clearance @ ich to 3/16 inch be-

tween the chute and its correspaadmgfpole pieces. Bend the
pole pieces to obtain thisqdimenSien. Also, the interphase
barrier must miss the bl u core hardware by a mini-

mum of 1/8 inch. Als@’ch®k the dimensions locating the
operating shaft, powerglisconnects and intermediate stabs

per Fig. 11 or ll@

REPLA F ASE

1 be necessary to replace the fuse base, it is
recomghe at the following steps be followed. If re-
placifigy fuse Dase on a three-high contactor, raise the con-
t approximately one foot. Keep the area below the

S

lear.

. Remove the shunt terminal from the movable-tip
assembly and push shunts below shaft assembly.

2. Rotate the disconnect assembly to its operating

position. -

3. Remove the lower power fuse clips and mounting
bracket “A”, as shown in Fig. 25, from all poles.

4. Remove the stub shaft assembly from both side
frames being careful not to damage holes in side frame that
contain the roll pins.

S. Lower the fuse base to the floor or below the cen-
terline of the shaft so that the interphase barriers can be re-
moved.

6. Lift fuse base out from between side frames.

7. Bolt mounting block, containing tapped holes for
lower fuse clips, to new base. Mount connection strap, shunt
and intermediate stab assembly to new base. Tighten hard-
ware finger tight.

8. Position new base assembly below centerline of
shaft and between side frames and replace interphase bar-
riers. ’

9. Raise fuse base to engage the three arc-chute as-
semblies and interphase barriers. Maintain in position by re-
placing the stub shaft assembly on side frames.

O,

¢
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10. Replace lower fuse clips and bracket. Tighten
hardware.

11. Rotate disconnect assembly to service position and
tighten hardware on underside. Care should be taken to
position silver plated stab against its steel back support.

12. Check locating dimensions for intermediate stabs,
operating shaft and power disconnect finger per Fig. 11
or12.

13. Drill and pin stub shaft assembly.It may be possi-
ble to pin in existing holes in side frames.

POWER-STAB FINGERS

Power-stab fingers must be maintained in location per
“Power and Control Disconnects’ section (page 9) instruc-
tions so ‘that the proper power connections-will be made at
all times. Only very rough handling would cause these fin-
gers to change in location. They should be free to rock 1/8
inch in each direction.

A pressure of 45 to 55 pounds on a stationary or male
stab must be maintained to make proper connections. These
pressures were properly set at the factory and shou
change unless the assemblies have loosened throug
handling or the power finger springs have been da

These pressures can be’set on the power f]
the following procedure (see Fig. 37).

1. Select, for a finger spacer, a piece atis
1/2 20.002-inch thick. Cold-rolled sté&l o ickness
is- within this

would be very satisfactory as its tole, N

2. With the adjusting nut a or weak spring
pressure, insert the finger sp@ce bétween the pairs of
fingers.

3. Tighten the 'u@t until there is a very
slight drag on the figger en trying to pull it out of

engagement.

4. Record th sion of the nut by placing pencil
marks on the nut and fifiger guide opposite each other. Set
proper pressure by turning the nut through exactly one full
turn in the directiog to increase the spring pressure. If the
finger assefgbly uses a bellville washer-type spring, turn the
nut thr % turns. The nut will remain in position as it
is a seglf-10gkIMg nut.

e power fingers and control-disconnect fingers do
0 lubrication; but grease (Nebula* No. 1 of Exxon
0l al) can be added to the power-finger surfaces mating

demark of Exxon Company USA.

with the stabs, if desired. All fingers have been
contaminants such as cement, metal, dust ap
atmospheres and have been found to functio
without grease. If foreign matter collects on thg
power fingers (condition is worse with grease as it holds
dust, etc.), it must be removed by blowing or brushing as
this matter will interfere with the ease of op®ration of the
disconnect assembly and stabbing jg##general.

Fig. 37. Power-stab fingers

HARDWARE

Special, high-strength bolts and washers are used in
various areas to mount or bolt parts together. This special
hardware can be easily recognized because it does not have
a zinc-chromate finish. When replacing parts, care should be
taken to reuse this hardware. Do not replace this hardware
with standard hardware.

TIGHTENING TORQUES

When making bolted assemblies, the following con-
sideration should be generally followed. The- tightening tor-
ques are determined by the size of hardware used.

1. Metal-to-Metal — Apply standard tightening torque
as listed:

i Thread Size Torque (In.-Lb)

8-32 14- 20
10-32 20- 30
1/4-20 40- 60
5/16-18 168-228
3/8-16 240-360
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1

t .(" 2. Metal-to-Insert Molded in Compound Part — Apply
approximately 2/3 of standard tightening torque.

3. Compound-to-Insert Molded in Compound Part —
Apply approximately 1/2 of standard tightening torque.

4. Compound-to-Compound — Apply approximately
1/2 of standard tightening torque.

ELECTRICAL INTERLOCKS

IC2814E250, E251,
E550, E551 and E451 MODELS -

The electrical interlock consists of three contact
units, each with contacts for two (2) circuits. Each con--
tact unit as supplied will contain one normally open and
one normally closed circuit. These contact units (see Fig. 5)
are operated by a sensor bar that engages the activator bar
7 on the armature bracket. oo

ADJUSTMENTS

Adjustment of these interlocks is critical to the opera-
tion of the contactor. The following adjustments should

1. With the interlock assembly mounted on thg

tactor and the contactor units in the de-energized pos 4
adjust the guide bar and the sensor bar, relative to M

vator pin on armature support, fo dimensions
Fig. 38.
i —— < ’

T l
o’ & \
SENSOR UIDE BAR
BAR &V
1_ocmD S AT A AND B
T A JUSTMENT

O

132"

o

oot

ACTIVATOR PIN ON
ARMATURE SUPPOR;

tion of activator pin to sensor bar with
tor de-energized

ngagement of activator pin on armature sup-
sensor bar should be such that an overlap of 0.25
2 inch exists. If necessary , shims may be used to
is dimension (see Fig. 39).

be maintained:
] ’ ADDITIONAL TRAVEL"_/
0 %” THIS DIRECTION

= ()O

SENSOR . 4
0

BAR
ACTI IN ON
/A\E UPPORT

SHIM—

N

.42"MAX

Fig. 39. apof activator pin and sensor bar

. e “Free-closing” of armature in connec-
tion r bar, a minimum of 0.12 inch of additional

SENSOR BAR

n__

7

VogEa

1 ¥-r¥'| ACTIVATOR PIN ON
\! 4_rh}| ARMATURE SUPPORT
VO

Vv
v N

ARMATURE PICKED-UP

Fig. 40. Activator pin engaged in sensor bar with con-
tactor energized

4. When contactor drops out, check to insure that
the spring-loaded sensor bar returns to its fully open posi-
ton.

5. After sensor bar has been properly located, adjust
the gap between the interlock plungers and the depressor
brackets as shown in Fig. 41. Slots are provided in the de-
pressor bars to permit adjustment.

6. With the contactor armature in its fully closed or

energized position, check all interlocks to see that the fol-

lowing tip gap and wipes are maintained:
(a) Normally closed tip gap—5/64-inch minimum
(b) Normally open tip wipe—3/64-inch minimum
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MOUNTING BRACKET
-8"

SENSOR

SCREW "c"  BOLT "p"

LOOSEN SCREWS “A" TO MAKE ADJUSTMENT

Fig. 41. Adjustments of interlock assembly

Interlock contacts should be applied in circuits con-
sistent with the make, break, and interruption ratings of
Table 3. Contacts applied outside of these ratings will have
reduced life and may not operate satisfactorily.

TABLE 3 INTERLOCK RATINGS

(In Amperes)

Number Interrupt

of Carry | Make Dc Inductive® Act
Contacts 125V | 250V | 600V | 110V | 220V | 440V | 600V
One Set 10 60 1.8 0.5 0.2 6 3 1.5 1.2
Two Sets
ivosets | 10 | 60 | 40 | 12 | 03

* Non-inductive dc interrupting rating is 1.5 times inductive.
1 Capable of interrupting inrush current of 60 amperes at 110 volts, 30 amp
15 amperes at 440 volts, and 12 amperes at 600 volts a limited number of

MAINTENANCE

The locating of the electri
ence to the assembly which
tained in accordance with the j
ing electrical interlocks. If ghe h
because of abnormal hand t

maintained.
Replacing or Rearrafigi ble
and Stationary, om

This int been designed so that the movable
or stationary co s 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 pegformed, the parts must be reassembled in accordance
i 42, 43 and 44, the previous instructions and the
quirements.

ry section concern-
are has not loosened
se adjustments will be

TE: If the contacts in an electrical-inter-
lock housing are changed from normally open
to normally closed or vice versa, the contactor

involved will not agree with its name
will not be identical with anothe
with the same nameplate stamping

1. The spring ends must not protru to the holes
(A), slots (B), or keys (C), which serve as guides for the

operating rod (see Fig. 42). s
A
A—-—FF
o
8
£
e ASSEMBLE TIP

A SUPPORT FLATLY

AGAINST HOUSING
BY RUNNING SCREW
TO SEAT POSITION
BEFORE MAKING ANY
CONNECTIONS

A Cc
N.C. TIP WIPE

erlock block with normally closed contacts in,
noperated position

. The stationary-contact assemblies must be driven

N over the molded-brass inserts in the molded housings

in such a manner that they lay flat against the housing.

3. Contact blocks with two normally closed circuits
require a spring spacer (D) as shown in Fig. 42 to assure
that the center spring is properly in place.

Because of the circuit rearrangement feature, a spring
spacer is supplied with all two-circuit contact blocks, as
shown in Fig. 43 and 44.

SPRING SEAT
H PRING
KEY i —SPAcER
MOVABLE
TERMINALE | —MOVABLE
T F-
SPRING :
e
E
HOUSING I STATIONARY
CONTACT
PLUNGER
N.O.TIP GAP

Fig. 43. Interlock block with normally open contacts in

unoperated position

4. When circuits are rearranged to obtain one nor-
mally open and one normally closed circuit, the normally
closed circuit must be located at the bottom as shown in
Fig. 42.

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

6. The contacts of a movable-contact assembly must
also make with their corresponding stationary contacts at

25
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SPRING
SPACER

N.C I NO.
TIP GAP TiP WIPE

Interlock block with one set of normally open
contacts and one set of normally closed contacts

Fig. 44.

H in operated position

the same time within 1/64 inch. Bend the stationary-con-
tact support up or down with the fingers to obtain this re-
quirement.

When To Replace and Service Electrical Interlocks

~ Contact assemblies or preferably the whole interlock
assembly (one assembly includes contacts for two circuits)
should be replaced when the following conditions exist:

1. The contacts are badly pitted to the point where
the bottoms of the pits are close to touching the steel back-
ing of the silver facings of the contacts. The top of the
steel backing is obvious from looking at the side of the con-
/&t The bad build-ups on the one contact opposite th

gtcs of the mating contact can be removed and thus ext

the life of the contacts through forcing the contact

make on other areas.
‘ .
NOTE: Tarnish on the silver facings does nm
have to be removed, as with power the tarnis
t-

breaks down into products which are co

ing. 'S

2. If the contacts are worn so that they thrown
very badly out of alignment, the contlgipa blies should
be replaced to reduce friction between ovable parts of

the interlock.

3. When the wipe is redu alf of the mini-
mum values shown in the gene cton of “Electrical In-
terlocks,” the contact asgermblie d be replaced to ob-
tain proper pressures he interlock to operate
satisfactorily. The ompression in inches of
movable-contact sprin
gized positions of contact

Replacing Complete Elegtrical Interlock Assembly

interlock can be replaced by following
elow (see Fig. 41).

An el
the steps

i
the wires and then disassemble the wires of
thegi cK to be replaced.

2. Each interlock, plus its mounting bracket
can then be removed through loosening bolts *“D.”

D

3. Each interlock assembly can then beSgemoded
from its bracket “B” by removing self-tapping scre c”

4. The interlock can be replaced by follow"lg the re-
verse of the steps outlined above. :

5. Interlocks should be a e®®1n agcordance with
instructions per the general sectio lectrical Inter-
locks.”

MODELS 1C2814€411 THRU

actors_have a 700-ampere open rating for
00-volt applications (see Fig. 45).

use

Thes&contactors are applied in substantially the same
osQges as the IC2814E220 family of contactors. Slight
jons on doors are required to accommodate the larger
he contactor fuse-grounding finigers of the enclosure
must be raised one inch. Male stabs in the enclosure must
have silver inlays (1/32-inch thick) brazed to each side for
the contactor stab fingers to slide on.

acl

Fig. 45.

700-ampere contactor without fuses







DESCRIPTION

The current-carrying portions of this contactor are
different from the 200- and 400-ampere family of contac-
tors and are not interchangeable. The parts involved are as
follows:

" 1. The blowout coils consist of a single-turn primary
coil which is in series with a six-turn auxiliary coil during
interruption only (see Fig. 46). -

2. Special arc horns are used for the increased inter-
ruption rating. These are modified to clear the insulated-
bolt assembly at the stationary tip. Flathead screws are
used to attach the copper block to the long arc horn.

3. The contact tips are 1 3/4-inch wide and have bev-
eled upper corners (see Fig. 6A).

4. The shunts are thicker and are formed differently.

5. Male stabs on the blowout coil and on the bottom
of the fuse assembly have silver inlays brazed on each side
for the enclosure stab fingers to slide on.

6. Bus assemblies on each side of the upper chute are
brazed together and have silver overlays brazed on the stab
end for stab fingers to rest on.

7. There are speci2] bus supports for th
bottom of each fuse.

8. These contactors will only use dc a

nets. f

9. Movable-contact tip springs (see T@
10. The interphase barriers gre @and larger in
size and are not interchangeable wj the 200- and
400-ampere family of contactogs{ T are assembled in
the same manner. \

installed using the same pro-
mpere family of contactors. It
se contactors will use only bolted

INSTALLATION

These contactor
cedure as the
should be no that
fuses.

[N

MAINTENANC -

The following procedure must be followed in main-
e inspections:

eneral inspection can be accomplished by rotat-

disconnect assembly until the interphase barriers rest

ainst the pan between the wheel supports. It can then be
in position while making inspections.

s are to be changed, block the disconnect
place before replacing parts.

."As stated previously, the blowout-coil assembly

M s of two coils, therefore, when changing the station-

ary®ontact tips it is most important to make sure that the

lowout-coil connections are correct. The following pro-
edure should be noted:

(a) A special bolt assembly and insulation pads

are utilized to insulate auxiliary coil so that it

is in the circuit only during interruption.

(b) The auxiliary-coil terminals and insulation
must be assembled as shown in Fig. 47.

(c) The lower terminal of the auxiliary coil must
be against the stationary tip.

INSULATING

BUSHING
%[ J00otooosaet
SPECIAL -
SCREW
ASSEMBLY

BLOCK MUST BE
FLUSH OR BEHIND

TIP FACING \

ARC HORN ASSEMBLY
IN POSITION WITH CHUTES

I
; CLOSED FEMALE ARC HORN STAB
1
: SPECIAL
SCREW
ASSEMBLY
TIP FACING /u»sn TERMINAL ASSEMBLY
'BNUSS‘-:‘L‘Q'QNG MUST BE INSULATED FROM
INSULATION LOWER TERMINAL AND TIP
«(TOP) P,

INSULATION
(BOTTOM)

STATIONARY TIP

PRIMARY
BLOWOUT-COIL
TERMINATION

aLowouy
BASE

LOWER
TEAMINAL
MUST BE AGAINST
STATIONARY TIP
INSERT

CLEARANCE REQUIRED WHEN THE
SCREW ASSEMBLY IS TIGHTENED

Fig 47. Blowout-coil connection assenibly
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