1C2814B and
IC2814E Series

May also be used for
1IC302 Series
Contactors

GEH-3102C

High-voltage
Contactors

Ac Air-break Type

GENERAL @3 ELECTRIC



TABLE OF CONTENTS

INTRODUCTION . .. e e e
DESCRIPTION . . .o e
Latched Contactors . . ... ..
Anti-single-phase Mechanism . . . . .. L
Nomenclature Description. . . . .. . 6
CONLACES .« L ot e 7
Operating Magnets . . . ... s 7
Disconnect Assembly . . . . . .. e 7
Arc Chutes . . .o . .. 8
Power and Control Disconnects . . . ... ... L .. 9
Fuse Clips . . .o e e 9
INSTALLATION 9
MAINTENANCE - 12
INSPeCtions . . . . . . . 12
CONTACES. « o o ot o 13
When to Replace Contacts. . . ... ... 13
Contact Alignment . ... ... ... N 14
Measuring Contact Forces . . ... .. ... ... ... ... ... ... ... .. .. 8 14
Replacing Contacts (200- and 400-ampere only). . ... ........... .. 14
Replacing Contact Springs. . .. ... .. ... . . L S 15
Arc Chute Assembly. . . ... .. ... ... : ) 15
AC Magnet Assembly . . . .. ... ... ... .. ... . - 18
DC Magnet Assembly . .. .. ... ... ... .. 20
Replacing Magnet Coils. . . . ... ... .. . . .. c 20
Replacing Side Frames . . . .. ... ... ... ... ... .. ... ... o 21
Replacing Main Shaft Assembly . . ... .. ... ... ... ... . 21
Replacing Blowout Coil Base . . . .. ... ... ... .. . 9. 22
Replacing Fuse Base. . .. .. .. ... ... ... .... 22
Power Stab Fingers . . ... ... ... .. ... .....4 23
HARDWARE . ... .. .. .. \ .................................. 23
TIGHTENING TORQUES. . . ..............| 7 A S 23
ELECTRICAL INTERLOCKS — 1C2814E250, E251,9E550, ESS1 and E451 Models . . ... .. .. ... ... ... 24
Adjustments . . ......... ... ..., ‘ . P 24
Interlock Ratings. .. ............ \ ........................................... 25
Maintenance . . . ... .. ... .. . & ............................................. 25
Replacing and Rearranging MOVN ationary CONtACES . . .. o oottt o 25
When to Replace or Service Ele@frica erlocks ... 26
Replacing Complete Eleclrical@ck Assembly. . .. L 26
Models IC2814E411 thru E4S5 1 . . . . . .. 26
Introduction . . . .. ... B e e e e e 26
Description .. ... N e 27
Installation . . 4 . L 27
Maintenance . 4. . 4 . . 0 e 27
[C2814 Latched CORIACIOrSA. . . . . . . o e e 28

Adjustments .. Ll .

th installation, operation or maintenance. Should further information be desired or should particular problems arise which are not
d sufficiently for the purchaser’s purposes, the matter should be referred to the General Electric Company.




High-voltage Ac Contactors, GEH-3102€

HIGH-VOLTAGE CONTACTORS

CAUTION: BEFORE INSTALLING INANUCLEAR APPLI-
CATION, DETERMINE THAT THE PRODUCT IS IN-
TENDED FOR SUCH USE.

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

J 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
E211 DC 5000 ‘ No fuse No No
E220 AC 4800 Clip Yes No
E221 DC 4800 Clip Yes No
£230 AC 2400 Clip Yes No
E231 DC 2400 Clip Yes No,
£240 AC 5000 | Shorting Bar Yes No
E241 DC 5000 | Shorting Bar Yes No
£250 AC . Clipt Yest Yes
E251 [s]9} . Clipt Yest Yes
£270 AC 7200 Clip Yes No
E271 DC 7200 Clip Yes No
E620 AC 4800 Bolted Yes No
E621 DC 4800 Bolted Yes No
E630 AC 2400 Bolted Yes No
E631 DC 2400 Bolted Yes No
E670 AC 7200 Bolted Yes No

__E611 | DC 7200 Bolted Yes No

200-AMPERE CONTACTORS

IC2814E510 AC 5000 No fusé No No
E511 DC 5000 No fas8 No No
E520 AC 4800 alip Yes No
E521 DC 4800 Glip Yes No
E530 AC 2400 Clip Yes No
E53t DC 2400 Clip Yes No
E540 AC 5000 | Shorfing Bar Yes No
E541 DC 5000, | Shorting Bar Yes No
ES50 AC, * ClipT Yest Yes
ES51 AC * Clipt Yest Yes
E570 AC 7200 Clip Yes No
E571 DC 7200 Clip Yes No
£720 AC 4800 Bolted Yes No
E721 DC 4800 Bolted Yes No
€730 AC 2400 Bolted Yes No
E731 DC 2400 Bolted Yes No
€770 AC 7200 Bolted Yes No
E771 00 7200 Bolted Yes No

700-AMPERE CONTACTOR

102814E40 DC 5000 No fuse No No
E421 DC 4800 Bolted Yes No
E431 DC 2400 Bolted Yes No
E441 DC 5000 | Shorting Bar Yes No
E451 DC i Bolted’ Yest Yes

) Forms available for either 2400 or 4800 volts.
¥ Standard forms have fuses and disconnect stab.
Special forms available without fuses and bolted connection.

Fig 1A. IC2814E220 one-high contactor less power fuses

Fig. 1B. IC2814E220 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 IC2814ES10 thru ES41 and E720 thru E771 are
200-ampere contactors with features and voltage ratings
listed in Table 1.
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The IC2814E411 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 IC2814E250, E251, ESS1 and E451 contactors
are essentially versions of the IC2814E220 thru E241,
ES20 thru E541 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 IC2814B211 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.

Fig. 2A. IC2814E220 one-high “eontactor for Limitamp
that meets UnderweitersiStandard 347

All standard contactors; except the IC2814E211,
have 3 normally open (N@) poles 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 connegtions are‘ made automatically.

Since\these)contactors were designed primarily for
use in tHealCAL60 limitamp controller, two basic forms of
contactonfor each catalog number were designed. One form
for uséwin the one-high enclosure as shown in Fig. 1 A and
oneyforjuse in a two- or three-high enclosure as shown in
Fig. 1B.

4

Fig. 2B. IC2814E220 three-high contactor for Limitamp
that meets‘Underwriters Standard 347

The, two”forms of contactors are basically the same
withythe following exceptions. The one-high contactor has
five-inchy, diameter wheels and intermediate power voltage
stabsi(see Fig. 1A). The three-high contactor has a position-
ing handle and intermediate control voltage stabs (see Fig.
1B}

Contactors having different nameplate stamping but
which are mechanically the same are not directly inter-
changeable. If two contactors are to be interchangeable,
their respective nameplate stamping must be identical.

ARC CHUTE
ASSEMBLY

POWER
DISCONNECTS

Fig. 3. IC2814E220 one-high contactor showing power-
disconnect assembly in its closed position
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With the exception of the IC2814E210, E211,ES10,
ES11 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, ESSO,
ESS1 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.

Fig. 5. IC2814E250 with interlock mounted
LATCHED CONTACTORS

A latch as shown in Fig. S A 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 4. [solation switch and electrical interlocks o f
IC716OWLimitamp which utilizes IC2814
contactors

Although these contactors were designed for Limit-
amp®y, forms with special features such as bolted connec-
tions, counterweight, etc. are available.

Fig. SA. Latch mechanism with manual close and release
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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).

Fig. 5Bl Anti-single-phase mechanism

NOMENCLATURE DESCRIPTION
The contactors can be identified through the nomenclature description, a sample is'Shown below.

Ic2814 E 2 2 0 BC 47 % 2
Latch teip solenoid (if used) (variable)

Latch®and/or anti-single-phase protection (if used) (variable)

Identifies the operating coil voltage (variable)

Form description (variable)

0 - Ac magnet
1 - Dc magnet

1 -5 kv -no fuse
2-4.8 kv fuse
3-2.4 kv fuse

4 - 5 kv shorting bar

5

7

- Special with interlocks
- 7.2 kv fuse

- 400-ampere - clip fuse
- 700-ampere - bolted fuse
- 200-ampere - clip fuse
- 400-ampere - bolted fuse
- 200-ampere - bolted fuse

- 2-pole
- 3-pole




High-voltage Ac Contactors, GEH-3102C

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.

Fig. 6. 400-ampere power tips

Fig. 6A4.

700-amperepower tips

OPERATING MAGNETS

The ac magnets have continuously rated coils. The dc
magnets havedntermittently rated coils with a holding re-
sistor.

Control veltage for energizing the coils should be
within 85 to 110 percent of the control voltage rating of
the ac coils — 80 to 110 percent of the control voltage rat-
ing of dc coils¢

Vltage less than the minimum will result in poor
pickup ‘and possible contact welding; voltage higher than
the®maximum will greatly decrease the coil life and, in the
case of ac magnets, cause the armature to pound the mag-
net severely. The pounding will result in misalignment,
overheating, decreased contact life, etc.

Magnets and coils are designed for a 40 Clambient. If
operated at much higher temperature, coilflife is,greatly re-
duced and defective operation could occur.Special coils for
higher voltages and temperatures can be supplied, if requir-
ed.

DISCONNECT ASSEMBLY

The disconnect asSembly*for/these contactors is a
complete unit containing aréychutes, power disconnects,
power fuses, intermediate pewer or control stabs, ground-
ing straps, interphase barfiers,"and operating shaft assem-
blies (see Fig. 7). THigyassembly is mounted on the contac-
tor in such a manner that it can rotate. It can be rotated
into positions showmnyin/Fig. 8 for inspection or service of
the contactor,

WhemytheWeontactor is pushed into a Limitamp® en-
closure fthefOoperating shaft assemblies engage the isolation
switeh, operating mechanism (see Fig. 4). Then when the
switeh “handle is pushed into the ON position, the discon-
nect assembly is rotated so that the power disconnects en-
gage thewertical bus.

Other electrical manufacturers connect or disconnect
the contactor to the power bus by moving the complete
contactor assembly in or out of the stab position.

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

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

4—ARC CHUTE OPERATOR
5—COIL 11—MOVEABLE ARMATURE
12—FUSES

6—STATIONARY MAGNET
7—INTERMEDIATE STAB

Fig. 7. [IC2814F220 showing magnet and disconnect
assembly

13—INTERPHASE BARRIER
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2. Ceramic -4#7B3253 P3 and P4

These vane$ are light tan and consist of two dif-
fétent parts4 One part has a “V” slot that is
canted“te the right, as shown in Fig. 9B. When

Fig &. Ong-ﬁigh and three-high contactors in service these two parts are assembled into an arc chute,

posttion they dare assembled alternately so that the “V”* of
a particular vane veers in the opposite direction
ofsthe “V” in the vane adjacent to it. These vanes
can be used in any contactor, but are required in
all contactors with a voltage rating above 5000
volts, all 700-ampere contactors regardless of
voltage, and containers which meet UL Standard
347,
ARC HORN ASSEMBLY.
Fig. 9. Open view of arc chyte showing vanes and arc U
horns 4
ARC CHUTES Fig. 9B. Ceramic vanes 177B3253P3 and P4
The individual ar€ chutés contain replaceable vanes Arc Horns

and arcing horns (see Fig. 9). Two different kinds of vanes

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

scription of each is listed below: These arc horns as shown in Fig. 9 are used in all
200- and 400-ampere contactors with voltage

Vanes ratings up to and including 5000 volts.

1. Molded'Compound - 106B9931 2. Coated

These vanes are light gray and have a “V”’ on the
centerline of the part as shown in Fig. 9A. These
¢an be any 200- or 400-ampere contactor with a
voltage rating up to and including 5000 volts.

177B3253,P3 ¢

177B3253P4

Fig. 94. Comparisonofarc barriers

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.
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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.

[t 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.

2074 MIN.

POWER FUSE
FUSE CLIP

/u cup

e 310 #0025 — >

Fig. 10. Force, fomyinserting power fuses into fuse clip

No lubrication is required on any of{these/discon-
nects, but if desired, General Electric @ontact®Eubricant
D50 H47 can be applied to the power-disconnect stabs. Do
not apply this lubricant to the control diseefinect fingers.

FUSE CLIPS (Contactors with"fuse clips)

Fuse clips on the argchuté assembly must hold the
fuses very securely. Fusés,muss enter the clip with a force
of 20 pounds exertedion’each end of the fuse. This can be
assured by maintaining(the’setting of the “U” clip of the
fuse clips to a 3.10-ineh,+0.25-inch dimension (see Fig. 10).

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.
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NOTE: All dimensions in inches.
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31.88 ALL 200- AND. 400- AMPERE CONTACTORS WITH CLIP FUSES
36.62 ALL CONTACTORS WITH BOLTED FUSES

Fig. 11.

Outlifie of high-voltage contactor showing location of power stabs and control stabs (one-high contactor)

‘020lE-HID

H

-yb;

$40j0eu0) 2y abejjoA



11

NOTE: All dimensions in inches.
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DIMENSION CONTACTOR DESCRIPTION
23.67 ALL 200- AND 400- AMPERE CONTACTORS WITH CLIP FUSES
28.40 ALL CONTACTORS WITH BOLTED FUSES

Fig. 12. Outline of high-voltage contactor showing location of power stabs and control stabs (three-high contactor)
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SEHERAL T qurerage

& e

Fig. 13. A lifting device should be used to assure safe
handling of the contactor during moving

2. Carefully inspect all parts of the contactor. Opets
ate it by hand to see that all parts work freely. Be sure that
the contacts strike squarely with their sides in line within
0.09 inch. Remove foreign objects or matter which ‘imay
have collected in the magnet or tip gaps during tgdnsit on
storage.

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

4. See that all parts of the contactor are clean. High-
voltage equipment fails if too mueh™“@irt” accumulates.

S. Check the arc chutes atcording to the “Arc
Chute” sections of “Descgiption™and “Maintenance.”

6. With the powerdisconnect assembly in its closed
position (see Fig. 3), operateythe magnetic armature assem-
bly by hand again to see that all parts operate freely and
that moving parts do not rub on the arc chutes.

7. OperateNthe contactor electrically with the dis-
connect asseMmBlyin the closed position. This is accom-
plished byaeennecting rated control power to the control
disconnectitingers. The proper picking-up of the contactor
can thughbe, ¢hecked. At rated coil voltage it should pick up
completely until the stationary and movable magnets hit

12

and should be quiet. Ac magnets will have an ac hum, bug
should not make an appreciable noise. Appreciable gioise
would indicate magnet misalignment: therefore the magnets
should be aligned according to the “Ac Magnet Assembly?
section of “Maintenance’ instructions.

8. Rotate the disconnect assembly to insure’ that
when the arc chute enters between its mating pole pieces, a
gap of 1/8 inch is maintained between thesthute and pole
pieces. Also, the interphase barrier should élear the hard-
ware mounting the pole picces togfthe blowout core by
1/8 inch.

MAINTENANCE

The following, instgdctions are applicable to all con-
tactors, but it shouldygbe noted that some special instruc-
tions apply tosZ@0-ampere contactors. Refer to special sec-
tion “Models T8 T4E411 thru E451. page 26.

Special Mstructions for the IC2814B211 can also be
foundyin special section ““Model 1C2814B211,” page 31.

Refer to special section ““Latched Contactors,” page
28, tofMinstructions relative to the latch mechanism.

This electrical apparatus will provide maximum trou-
ble-free service if given the benefit of inspection, preventive
maintenance, 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—IC2814E250, E251, E550,E551,and E451 Models™).



High-voltage Ac Contactors, GEH-3102C

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.

If the contactor has been required to intefrupt power
above its rated interruption capacity, or hds, intétrupted
power without pertinent adjustments per these instructiens,
and/or the contactor has been operating for af¥ear sifice the
last thorough inspection, the following ¢hegks\must be
made:

1. Contact forces must be measured” directly per
Table 2 and the springs replaced ifgfhe forces are not within
limits.

2. Contacts should beginspected. (“When to Replace
Contacts” and “Contact Alignment.”)

3. Arcing-horn dssemblies —
blies and Pole Pietes”).

(““Arcing Horn Assem-

4. Ar¢fChutes — ("Arc Chutes™).
5. Dc Magnetsf— (“Dc Magnet™).

6. Electrical interlocks — (“Electrical Interlocks—
IC2814E250,4€251, ESS50, ESS1 and E451 Models”).

7\ Power disconnects — (“Power Disconnects”).

8. Fuse Clips — (““Fuse Clips™).

9. Shaft bearings — Shaft bearings do not require lu-
bricant during the life of the contactor.

CONTACTS

When To Replace Contacts

The contacts will be pitted and show vatious shades
of black after considerable usage. The pitted-contact sur-
faces are characteristic of ac applicationg, and will not in-
terfere with proper operation as long as proper contact
pressures are maintained per fTableg2. If the contacts are
wearing away with the contactsimisaligned more than 0.09
inch, the contacts should beyreplaced, as the misaligned
condition can only getgworse and accentuate the wear of
the bearing hole in the pronze movable-contact support.

Outlined below is‘the proper method for determining
when it is necessaryte, replace contacts:

1. (SeéEig. 14" and Fig. 15.) With the contacts just
touching gfeasurey the magnet gap “A” per Fig. 15. If the
gap,is less gthany0.23 inch, replace both the movable and
stationary contacts. Contacts not replaced at this time may
overheatler weld together. Wedge the top of.the armature
away from'its supporting bracket as far as it will go (see
Fig. IS¥when measuring the “A’ dimension.

2. The contacts must also be replaced if misalign-
ment as mentioned above exists.

MOVABLE TIP

~ POINT XX

BLOWOUT STAB BLOWOUT BASE

Fig. 14. Movable and stationary contact structures

T “A” Dimension (wipe) Fig. 15
Contacts just touching Contact Forces
Contactor See Note 1 See 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 - -
with voltage rat- +gg; 0.23 23-31 28 - 36
ing up to and in- e
cluding 5000 volts
All 200- and 400-
ampere contactors .
with voltage rat- s .47 .23 32-39 58 - 71
ing above 5000 *0.03
volts
All 700-ampere .47
contactors +0.03 .23 6674 100 -115
1C2814B211 Refer to Special Section for IC2814B211

NOTES: 1. Measure per section on *“When to Replace Contacts”
2. Initial force is the force in direction of arrow at XX 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.

13
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Contact Alignment

The contacts are adjusted to make at the same time
within 1/64 inch. When replacing the contacts, check this
adjustment by picking up the contactor mechanically until
the contacts of the first pole are just touching each other.
The maximum gap between the contacts of any other pole
of a contactor must not exceed 1/64 inch. Adjust the mov-
able-contact position to obtain this requirement as well as
the wipe per Table 2, by means of the set-screw in each

movable-tip support. The set-screws should be locked in
their final position by means of their locknuts (see Fig. 14).

ADJUSTING
SCREW

MOVABLE
ARMATURE

STATIONARY
MAGNET

Fig. 15. Magnet structure (ac and dc)

The angular position of one contact with reference to
the other, when they first touch each othergandywith the
contactor fully closed, is not critical as theispecial¥facing
for each contact substantially assists theycontagts in mak-
ing, carrying, and interrupting electricalgpower4Their rela-
tive positions with reference to each other may also change
considerably during the life of the contagts.

The contacts of a pole mu§t alsofmake with the back
surfaces approximately parallel per. Eig. 16. The contacts
must also be aligned from left8to right within 0.09 inch
maximum per Fig. 17 4Thesé requirements must be met to
increase the life of the“gemtactsfand movable-contact stip-
ports. These requirements Willlbe present also with replace-
ment contacts unless the alignment of the pole assembly
has been disturbed.

The maingshaft assembly can be moved left to right
slightly to help obtain these requirements.

MeasuringeGontact F orces

Open the disconnect assembly to its service posi-
tionagthepcontact forces, per values given in Table 2 can

I'4

CONTACT
SURFACES

0.09” MAXIMUM—-]

CONTACT
SUREACES

BACK SURFACE

Fig. 16. Contacts with back Fig. 17 8WMaXximum sidewise
surfaces parallel misalignment of
contact surfaces
then be easily measured directly” over/'the spring seat as
shown in Fig. 14.

Initial contact forcemwill ‘besmaintained if the “Z” di-
mension between A and B on‘the spring’s centerline is 1.68
+0.06 inch. Final contactferce will be maintained if the*“Z”
dimension, when the magnet is fully closed, is 1.52 £0.06
inch. This dimension £°2°} applies to all ac and dc magnets.

Contact gap “G¥ (see Fig. 14) must be 1.00 inch per
Table 2."“Ehe™€ % dimension can be obtained by slightly
movingythe back-stop adjusting screw. When the “A” di-
mension wigh tips fully open and just touching and the “C”
gap afe\obtained, the initial and final contact forces should
be properly, set without further adjustment.

Replacing Contacts (200- and 400-ampere only)
(See special Section for 700-~ampere)

1. Rotate the disconnect assembly to the service
position (see Fig. 8).

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

Fig. 18.

Contactor open with pole pieces rotated out of
position
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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.

5. 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 pogi=
tion before disconnect assembly is rotated back to its prop,
er position.

It is recommended that both contacts of a‘pelébe re-
placed at the same time. If only one contact‘gmovable or
stationary) is replaced, the electrical current gnakeand car-
ry ability of the pair of contacts will be impaired:

Replacing Contact Springs

The contact springs (see Rig. 199gmnust be replaced
if they have been overheated¥rom“interruptions above the
contactor ratings or damaged ffem, rough handling. Con-
tactors having contact spgings with a grayish-black color
should have the contact pressures checked per Table 2 as
they have probably bgefeverheated. Any initial and final
contact forces outside offthOse of Table 2 will require that
the springs be replaged “Ehese spring forces are necessary to
allow the confactor togproperly make, carry, and interrupt
electric power.

To replace“aontact spring, remove the movable-con-
tact assembly from the shaft by loosening the hardware
shown in Fig. 19.

ARC.CHUTE ASSEMBLY

The arc chutes on this contactor are a unit that has
mounted to it power fuse clips, grounding strap and power
disconnects (see Fig. 20).

CONTACT SPRING

SHUNT MOVABLE CONTACT

MOVABLE CONTACT STATIONARY  ARC HORN
MOUNTING SCREW CONTACT STAB

Fig. 19. Contactor open for servicing. Arrow points to
pin for locating power contacts

. L—GROUND!NG OPERATING SHAFT
- STRAP (BARRIER GUIDE ON
OPPQOSITE SIDE)

POWER
DISCONNECTS

POWER
FUSE
CLIP

Fig. 20.  Arc-chute assembly with power fuse clip, ground-
ing strap and power disconnects
15
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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 “Vnotches. Excessively gutted vanes, those having en-
largements 1/4 inch or greater, must be replaced.

2. The vanes should be checked for continuous beads
resulting from the gutting which makes a continuous path
across more than a few vanes (3) of the arc chute. (see Fig.
21). These beads offer a current-conducting path which re-
duces the leng:.h of the interrupting arc. Any vanes with the
continuous bead between them must be replaced.

ARC BARRIER

IlV n

NOTCH

BEADS OF

ARC- BARRIER
MATERIAL BETWEEN
ARC BARRIERS

A

Fig. 21.  Arc barriersiwith connecting beads

Since all,vanes are molded, these vanes will vary in
overall width ‘and*thickness. Therefore, the side play of arc
barriers,(§ee Fig)22), must not exceed ‘X’ dimension of

0.145 sinchy, Clearance at ““Y” must not exceed the thick-

ness of ‘onebarrier.
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ARC BARRIER

|

ARC CHUTE
SIDES

Fig. 22.  Are-chute dimensions

These dimensions will be held on arc-chute assemblies
shipped from thejfactory, but can be exceeded if the con-
tactor intergupts®eurrent above the limits or without proper
adjustments. “X dimensions outside the requirements can
only bé’corrected with new arc-chutes sides and/or new arc
barriersjor by replacing the complete chutes. If the limits of
theSeddimensions are exceeded, hot gasses at high power in-
terruptions will by-pass the arc barriers and limit the arc ex-
tinguishing 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.
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G BRACKET

LOWER FUSE CLIPS LOWER FUSE MOUNTI "G

MOUNTING. BOLTS CLIPS

Fig. 25. [IC2814E250 contactor

§# e T|E—BAR

e = Al Fig. 26. IC2814E220 contactor with disconnect assembly
Fig. 24. Removal ofarc barrier and pole pieces rotated to the service position

17
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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 isdropped 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 assem-
bly will not be disturbed.

3. Remove the “U” shaped insulation at “B”“and
hardware at “C.” (Newer arc chutes do not have this insulas

tion).

4. Open chute and replace parts as required™See Rigf

27).
X%

Fig. 27.

Components of an arc-chute assembly

S4&Replace side. Care should be taken to locate in-
sulation ‘strips, mounted to the arc horns. in slots in the
chuteside. This can be done by inserting a hand in the open
endwef the chute and positioning the parts.
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6. Replace the hardware at ““C” and tighten finger
tight.

7. Replace **U” shaped insulation, fuse clip andistab
assembly, operating shaft, and the interphase barrier. All
hardware should be finger tight.

8. Replace chute assembly on thé¥contactor and
make adjustments called for “when repla¢ing) complete
chute assembly. Tighten all hardware ségurelysg

9. Adjust the gap across the arctherns to the dimen-
sion shown in Fig. 28.

10. Insert arc barriersSbefore “applying power to the
contactor.

2.31"
— TO , |=—
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

BRACKET SRMATURE

DE
SURFACES

LEGS L
SORFACE : !
*—'*3—éM|N.
I
, [ T—~WINDOW IN
T ARMATURE
égngg MINT— BRACKET
FACES foe
64
O O
Fig. 29. Ac magnet assembly shown with contacter

closed

4. The armature bracket must be assembled to its
shaft supporting bracket in such a 4pannessthat the arma-
ture has a vertical end play in its aZematuke support of 1/32-
inch minimum (see Fig. 29). jPhetarmature width is such
that a side play of 1/32 inch“eXists. This freedom of the
armature in all directions i§ necessary to allow it to seat
properly against the magnet{frame.

S. All three confactffages (see Fig. 29) of the magnet
frame are machined,in“the same plane. The outside contact
faces of the asmaturefare machined in the same plane. All
of these confact faces are machined very accurately with a
good finish topallow sdtisfactory operation. The armature’s
middle leg is machinéd 0.003 to 0.007 inch below the plane
of the outside leg (see Fig. 30). This machining was done to
give magnet life without magnet operating noise.

6. Both magnets should be replaced when the arma-
tufealegs,are worn so that the center leg hits on the center
leg ‘of the magnet frame. Both magnets which are worn at
all with the misalignment present of Item 1 must also be re-
placed, as magnets when realigned will have some rolling
action present and will be very noisy.

[—— 0.003” T@ 0.007”

A C MAGNET, ARMATURE

Figg 30, Ac armature

#. Check to see if one side on the top and bottom of
themmovable magnet armature is worn more than the other
sideéy, This shows that it doesn’t have correct clearances per
Item 3 and 4 and must be readjusted.

8. Check to be sure that the armature doesn’t hit on
the coil and that the coil leads and retaining springs or
bracket (see Fig. 32 or Fig. 34) haven’t been left in the way
so that armature hits them when it closes.

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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sSLOT "A"
POLE

sLoT"B"

MAGNET

Fig. 31. Curved pole shader

O0C 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-
lems are not encountered. 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 ac magnets. Align-
ment is again not so important for reasons mentioned in
Item 1 above.

3. Armature in picked-up position must, have a mini-
mum of 1/64-inch spacing between it and armdture brack-
et (see Fig. 29). Fulcrum plate must be always assembled
with its emboss toward its armature bracket“per Fig. 29.

4. The armature bracket must pe assembled to its
shaft-supporting bracket in such a manner that the arma-
ture has a vertical end play in its apmaturessupport of 1/32-
inch minimum (see Fig. 29). Armatiirélwidth is made so
that a side play of 1/32-inchiyexists. This freedom of the
armature in all directions’is necessary to allow it to seat
properly against the magnet ffame.

5. Check also to be sutedrmature doesn’t hit on coil,
and that coil leads and retaining springs or bracket (see
Fig. 32 or 34) haven’t been left in the way so that arma-
ture hits them when it closes.

6. Magnétacoils can be replaced per “Replacing Mag-
net Coils” section of these instructions. Magnets must be re-
placed when air’gap between their center legs reaches
1/64-inChntodinsure proper drop out. This air gap with new
magnets 1§,1/32-inch.
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REPLACING MAGNET COILS

To replace an operating coil, the following steps 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 the coil (sée Big. 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.

Fig. 34. Magnet structure with new style coil retainer

Fig. 35, Newstyleéoil retainer removed to allow
removabo feoil

REPLACING SIDE FRAMES

When necessary to replace a side frame, it is recom-
mendedythat the following steps be followed:

L. Rotate disconnect assembly to position for one-
high contactor as shown in Fig. 26, so that the assembly is
supported by the interphase barriers. Place blocks under the
blowout base to support it when the side has been removed.

2. If replacing the side to which the magnet assembly
is mounted, remove stationary magnet fromwsidegand re-
move movable-armature assembly from the(shaft.

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

lock to the side.

4. Replace the side, then position the side so that the
proper tip gap, wipe andglineup as described in section
“When to Replace Contactss”

S. Replace stub shafif assembly, then position discon-
nect assembly to obtain dimensions locating operating shaft,
power disconnectstand intermediate stabs per Fig. 11 or 12
(see Fig. 7 forddentification and location of parts).

6. After tightening all bolts, drill and pin side to the
blowoutybasemDo not use pilot hole in side as it may run in-
to existingthole in the blowout base. Also, drill and pin the
stubshaft assembly to the new side.

7. When mounting armature assembly to shaft, care
should be taken to use special high-strength bolts that have
been 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.

S. 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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REPLACING BLOWOUT COIL BASE

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

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

3. Remove the blowout-coil assemblies, arc-horn stabs
and stationary tips by removing screws “A” and “B” as
shown in Fig. 36, and bolts located below the base, that se-
cure the blowout-coil stab to the base. Care should be taken
to observe how parts are assembled so that they can be re-
assembled properly on the new base.

BLOWOUT
COIL

SCREW "A"

SCREW "A"

STATIONARY SCREW "B"

CONTACT

ARCHORN
STAB

Fig. 36. Blowout base and mainshaftassembly

4. Scribe the outside of the base on the inside of the
side frames. This will help to position new,base.

S. Remove the hardware mounting the sides to the
base and pry sides away?fromythe“base to disengage roll
pins. Remove pins thatgemaif in the side frames.

6. Assemble new base to the side frames. Line up
base with the scribe marks on' the sides. Snug up hardware.

7. Assemble the dplowout-coil assemblies, arc-horn
stabs and the stationary tips to the base. When replacing the
hardware thatysecures the blowout stab to the base, assem-
ble the stab against’the base (see Fig. 14). The special rec-
tangular fut must be against the slot in the base.

83 Adgust base to obtain tip gap, wipe, and lineup as
given'imsection “When to Replace Contacts.”
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9. Check to insure that the blowout-coil stabs proper-
ly engage the finger assembly in the enclosure.

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

11. Check to insure the gap across the arc-horfi stab is
0.56 inch to 0.70 inch to insure electrical/€onnection to the
arc horn.

12. Rotate the disconnect assemblydto insure that the
arc chutes will have a clearance of 1/8%n¢h to 3/16 inch be-
tween the chute and its corresponding pole pieces. Bend the
pole pieces to obtain this dimension. Also, the interphase
barrier must miss the blowdug,and jcore hardware by a mini-
mum of 1/8 inch. Alsogeheck“thie dimensions locating the
operating shaft, poweg'disconmects and intermediate stabs
per Fig. 11 or 12.

REPLACING FUSE,BASE

Should, it “be’ necessary to replace the fuse base, it is
recommended“that the following steps be followed. If re-
placing” fuseybase on a three-high contactor, raise the con-
tactordapproximately one foot. Keep the area below the
fuSe‘base clear.

I'. 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.
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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 SS pounds on a stationary or male
stab must be maintained to make proper connections. These
pressures were properly set at the factory and shetild not
change unless the assemblies have loosened throtigh rough
handling or the power finger springs have beenWdamraged.

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

1. Select, for a finger spacer, a piece of, metal that is
1/2 +0.002-inch thick. Cold-rolléd steek of this thickness
would be very satisfactory as itsgsolésance is within this
range.

2. With the adjustinggnutlocated for weak spring
pressure, insert the fingef spade between the pairs of
fingers.

3. Tighten qthe 'adgusting nut until there is a very
slight drag on the finger spacer when trying to pull it out of
engagement.

4. Record the gposition of the nut by placing pencil
marks on the nut"and finger guide opposite each other. Set
proper pressure by turning the nut through exactly one full
turn in the digection to increase the spring pressure. If the
fingefyassembly uses a bellville washer-type spring, turn the
nug, through 1Y% turns. The nut will remain in position as it
is a'selfelocking nut.

The power fingers and control-disconnect fingers do
not nced lubrication: but grease (Nebula* No. 1 of Exxon
or equal) can be added to the power-finger surtfaces mating

*Tracdemark of Exxon Company USA.

with the stabs, if desired. All fingers have been tested in
contaminants such as cement, metal, dust®and“paper-mill
atmospheres and have been found to function satisfactorily
without grease. If foreign matter collects ‘@ngthe stabs or
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’operation of the
disconnect assembly and stabbif@in 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, carc 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:

Thread Size Torque (In.-Lb)
8-32 14- 20
10-32 20- 30
1/4-20 40- 60
5/16-18 168-228
3/R-16 240-360
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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. S)
are operated by a sensor bar that engages the activator bar
on the armature bracket.

ADJUSTMENTS

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

1. With the interlock assembly mounted on the coft-
tactor and the contactor units in the de-energized positiony
adjust the guide bar and the sensor bar, relative to the aeti-
vator pin on armature support, to dimensions showa, in
Fig. 38.

7

SENSOR

BAR \

GUIDE BAR

TO MAKE "ADJUSTMENT

1
*] o.se‘L g

ACTIVATOR PIN ON
ARMATURE SUPPORT

Fig. 38. Location of activator pin to sensor bar with
contaetor de-energized

2. “Fhe engagement of activator pin on armature sup-
port withysensor bar should be such that an overlap of 0.25
inch $0%0,42 inch exists. If necessary, shims may be used to
obtain this dimension (see Fig. 39).
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-~ LOOSEN BOLTS AT A AND B

g
SENSOR
_‘/BAR

ACTIVATOR _PIN'ON
/ARMATURE SUPPORT

b ?

SHIM —1, 3
0.25 MIN
0742 MAX
Fig. 39. Oyerlap,ofactivator pin and sensor bar

3.To assure®Free-closing” of armature in connec-
tion withysefses bar, a minimum of 0.12 inch of additional
travelyof semsor bar should exist when armature is fully
picked upy(see Fig. 40).

O{12 ADDITIONAL TRAVEL SENSOR BAR

INNTHIS DIRECTION

o
‘\ r[::. \
|} 5-r4\| ACTIVATOR PIN ON
\! 1_r-hi| ARMATURE SUPPORT
\ - -]
\\ Sl
| =4
(S

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
vg"

\
- 0.28" 2" 2" SENSOR
j‘ 0.2% ﬁro 12 Wr01 N\?
i \ | | >

s L
SCREW “C"  80LT "D"

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 A*_—“ilmermpl ~
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 10 60 40 12 | 035
in Series

* Non-inductive dc¢ interrupting rating is 1.5 times inductive.
T Capable of interrupting inrush current of 60 amperes at 110 volts, 30 amperesyat 220 volts.
15 amperes at 440 volts, and 12 amperes at 600 volts a limited numberdof times,

MAINTENANCE

The locating of the electrical, interlocks with refer-
ence to the assembly which opesatesithem must be main-
tained in accordance with thé"introdactory section concern-
ing electrical interlocks. If{the hardware has not loosened
because of abnormal handlinggfthese adjustments will be
maintained.

Replacing or Réarranging Movable
and Stationafy Contacts

This interlockdhas been designed so that the movable
or stationary contacts can be replaced or rearranged to
change an individual assembly to give a different number of
normally opefy or closed contacts. When these operations
are performed, the parts must be reassembled in accordance
witth, Fig. 42, 43 and 44, the previous instructions and the
following requirements.

NOTE: 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 nameplate and
will not be identical with another contactor
with the same nameplate stamping.

1. The spring ends must not protrude into the holes
(A), slots (B), or keys (C), which serve as guides for the
operating rod (see Fig. 42).

A s’ c

Q]

A 3
o
B=E: =N
R+

n -‘*

Ii

o YR ASSEMBLE TIP
A 8 SUPPORT FLATLY

AGAINST HOUSING

BY RUNNING SCREW

TO SEAT POSITION
A Cc BEFORE MAKING ANY
N.C. TIP WIPE CONNECTIONS

Fig. 42."WInterlock block with normally closed contacts in
unoperated position

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

3. 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
-
Y ° SPRING
KE HE SPACER
TERMINAL- MOVABLE
CONTACT
SPRING E
=
ey
HOUSING t] 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

NO
TIP WIPE

Fig. 44. Interlock block with one set of normally open
contacts and one set of normally closed contacts

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-
tact. The bad build-ups on the one contact opposite the
pits of the mating contact can be removed and thus extend
the life of the contacts through forcing the contactsyto
make on other areas.

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

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

3. When the wipe is reduced t@'one half of the mini-
mum values shown in the gémeraliséction of “Electrical In-
terlocks,” the contact assgmblieg,should be replaced to ob-
tain proper pressures £#0 allow the interlock to operate
satisfactorily. The wipeyisf'the gompression in inches of
movable-contact spring betweed the energized and de-ener-
gized positions of contactor (see Fig. 42 and 44).

Replacing Complete Electrical Interlock Assembly

An electri€al interlock can be replaced by following
the steps Outlined below (see Fig. 41).

I\, Pag \the wires and then disassemble the wires of
thesnterlock to be replaced.
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2. Each interlock, plus its mounting bracket “By’
can then be removed through loosening bolts “D.”

3. Each interlock assembly can then be removed
from its bracket “B” by removing self-tapping screws “C.”

4. The interlock can be replaced by following‘the re-
verse of the steps outlined above.

5. Interlocks should be adjustedyin aeebrdance with
instructions per the general sectignWeof “Electrical Inter-
locks.”

MODELS 1C2814E411 THRU
IC2814E451

INTRODUCTION

Thesefeontactors have a 700-ampere open rating for
use in 600, to SB00-volt applications (see Fig. 45).

These contactors are applied in substantially the same
emclosuresvas the IC2814E220 family of contactors. Slight
extefsions on doors are required to accommodate the larger
fusesgThe contactor fuse-grounding fingers 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.

Fig. 45.

700-ampere contactor without fuses
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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 special bus supports for the top and
bottom of each fuse.

8. These contactors will only use dc operating mag-
nets.

9. Movable-contact tip springs (se€ Table2).

10. The interphase barriers arefthicker and larger in
size and are not interchangeable with thése of the 200- and
400-ampere family of contaét@rs. “Bhey are assembled in
the same manner.

INSTALLATION

These contacters cangbe installed using the same pro-
cedure as the200- andyd00-ampere family of contactors. It
should be notedhat these contactors will use only bolted
fuses.

MAINTENANCE

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

1. General inspection can be accomplished by rotat-
ing the disconnect assembly until the interphase barriers rest
against the pan between the wheel supports. It can then be
held in position while making inspections.

Fig. 46, Blowout assembly of 700-ampere contactor

2 [f9parts are to be changed, block the disconnect
assemblyiin place before replacing parts.

3. As stated previously, the blowout-coil assembly
consists of two coils, therefore, when changing the station-
ary-contact tips it is most important to make sure that the
blowout-coil connections are correct. The following pro-
cedure 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

ASSEMBLY

BLOCK MUST BE
FLUSH OR BEHIND
TIP FACING
p ARC HORN ASSEMBLY
Py IN POSITION WITH CHUTES
{ CLOSED
| FEMALE ARC HORN STAB
i
! / SPECIAL
SCREW
ASSEMBLY
TIP FACING UPPER TERMINAL ASSEMBLY

INSULATING MUST BE iINSULATED FROM
LOWER TERMINAL AND TIP

¢

INSULATION
(TOP)

INSULATION = S
STATIONARY TIP
PRIMARY

BLOWOUT-COIL
TERMINATION

BLOWOUT
BASE

LOWER
TERMINAL
MUST BE AGAINST
STATIONARY TIP

INSERT

CLEARANCE REQUIRED WHEN THE
SCREW ASSEMBLY 1S TIGHTENED

Fig. 47. Blowout-coil connection assenbly
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(d) The upper terminal of the auxiliary coil must
be insulated from the lower terminal, contact
tip and primary blowout coil by insulation
pad and insulation bushing on special bolt
assembly.

(e) Care must be taken to align holes of terminals
and insulation pads so that the special bolt
can properly enter the holes and the insula-
tion tube will not be damaged as the bolt is
tightened into position.

4. Copper block on arc horn must be flush or behind
tip facing as shown in Fig. 47.

5. All other parts should be replaced in the same
manner as those for the 200- or 400-ampere family of con-
tactors.

IC2814 LATCHED CONTACTORS

The latched forms of the IC2814 contactors are the
same as the non-latched forms except with the addition of
a latch that holds the contactor closed (see Fig. 48).

The contactor can be closed by energizing the main
closing coil and while the contactor is being latched the
latch arm actuates an auxiliary contact block which
removes the control power from the coil. Also, the contac/
tor can be closed manually if control power is not available.

After the contactor is latched, it can be opened by:
energizing the trip solenoid located on the latch 4afm.

It should be noted that this solenoid hasamn inter4
mittent rating and should not be energized comntinuodsly.

The latch can also be released manually byaeperating
the manual release mechanism.

1C2418E421 contactor with latch

Fig 48.
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Adjustments

All previously listed checks and adjustmentsifor the
standard IC2814 should be made, and with the contaetér
latched closed and the closing coil de-energized, make the
following checks and adjustments.

1. Gap “A,” per Fig. 49, measured’between the latch
stop and the cam roller must be 035 %ef0.045 inch. This
dimension should be measured withythemarmature fully
wedged away from its bracket. Ifg@djustment is necessary,
loosen locknut “C” and bolt “D[, thenhadjust bolt “B” to
position block “E”. After making adjustment, tighten lock-
nut “C” and bolt “B” (see Fig. 49):

WEDGE

Fig. 49.

Latch gap adjustment

2. The trip-solenoid armature gap must be 5/16
* 1/32 inch as measured in Fig. 50.

3. The hand-release mechanism must have free travel
of approximately 3/64 inch, as measured in Fig. 51, at the
“E” retaining ring, before engaging the latch.

4. The gap between the auxiliary interlock plunger
and the interlock operator must be 3/64 + 1/64 inch. If
necessary to make adjustments, bend interlock operator to

get proper gap.

Fig. 50. Trip-solenoid armature
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MANUAL.

be— 3/ MovEMENT
64
TRIP

Fig. 51. Hand-release mechanism

5. The spring space on the main contactor tips must
be 1.52 + 0.06 inch as measured at “Z” in Fig. 14.

6. The engagement of the trip lever stop on the cam
roller must be 0.17 to 0.45 inch as shown in Fig. 53.

Fig. 52.
017"+ 045 ol b

Trip contact block

p———————=" ROLLER

_t_ LATCH STOP

TOR, VIEW.

Fig. 53. Latch stop\engagement

With the contactor in the de-energized and unlatched
position, make the following cheeks andmadjustments:

1. The latch bar must clear the roller_stpport at-
tached to the armature by 1/16 inch.

2. Latching mechanism must operatéfreely and must
notbind in any position.

3. Hold latch open manually, and then energize main
coil, then release latch graduallyyto see that latch falls easily
into place.

Anti-single-phase Trip‘Mechanism

The anti-singlesphdse mechanism, which offerssingle-
phasing protection“gesulting from a blown fuse, is available
for all contacters which employ bolted fuses. This unit as
shown ingFigy SBbhas a normally closed contact in series
with, the(elosing®coil of the contactor. When any one of the
three power, fitses blow, a spring-loaded plunger available
only ‘on ‘the bolted fuse is released. This plunger actuates
thegunity which in turn opens the normally closed contact.
Then, the closing coil is de-energized and the contactor
powentips are opened.

This unit can also be used with latched contactors,
with one slight difference. A normally open contact is
placed in series with the latch trip solenoid. When a fuse
blows, the normally open contact closes and energizes the
trip solenoid.

As received, the mechanism is pre-adjusted at the fac-
tory and is ready for use. For service and maintenance the
following checks should be made. See outline, Fig. 54, on
page 30.

1. Maintain 0.06-inch gap between plunger “B,” that
operates normally open or normally closed contact,and

lever of mechanism.

2. Adjust plungers “A”’ of mechanism to rest on top
of spring-load fuse plungers and tighten locknuts.

29
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IC2814B211 CONTACTORS

These contactors consist of 3 normally closed poles
and are primarily used for dynamic braking applications.
The contactors do not have any blowout coils or arc chutes,
and therefore have no interruption rating. These contactors
establish or “make” a circuit only and should not be
opened with current flowing.

The closing magnets of these contactors are operated
by dc control voltage or through rectifiers from an ac
source.

Provisions have been made to mount dynamic braking
resistors directly on the contactor (see Fig. 55 and 56).

Fig. 55. IC2814B211 contactor With \dynamic braking
resistor

Adjustments

1. The adjustments ‘pertaining to contact tips,
shunts, hardware, shaft asSembly, etc., are made in the same
manner as described,for staftdard contactors.

2. Before makingfapy adjustments to the contactor,
check the iniial spring space of 1.68 £0.06 inch and initial
spring force of 9% 1 | pounds measured as shown in Fig. 14.

3. Armature Linkage Assembly

NOTE: The actuator arm spring must be remov-
ed tor this adjustment

(a) Loosen the bearing block bolts; place a
0.025-inch thick gage under the stop (see Fig.
57), and rotate the actuator arm until the con-
tact tips just kiss. Tighten the bearing block
bolts to 60 to 80 ft/lb and remove the gage.

Fig"56. [1C2814B211 contactor

(by> Placg a 0.625-inch gage between the contac-
toF tips and square the armature to the base,
by means of the link adjust nuts. Do not per-
mit the link adjust rod end to rotate and bind
the linkage.

(¢) The assembly must be free, so it will move
under its own weight when released from an
open-tip position.

(d) Check the actuator link to be sure it moves
freely side to side by at least 0.06 inch.

ARMATURE
ARMATURE \\\\\J LINK
SQUARE
ACTUATOR
" " ARM
ACTUATOR
I LINK
LINK ADJUST
ROD END
SUPERTANIUM
NUT

——

LINK
ADJUST NUT BEARING
BLOCK BOLT

Fig. 57. Anrmature linkage assembly

STOP GAGE
10 25 INCH THICK)

4. Magnet and Return-spring Adjustment

(a) Seat the armature linkage stop. Firmly hold
the magnet frame against a 0.72-inch gage.
Place between the cores and the armature.
Tighten the magnet frame bolts to 60 to 80
ft/lb.

(b) Install the actuator spring and adjust the
spring-adjusting bolt so that when the magnet
is moved to the sealed or fully closed posi-
tion and slowly released, the contact tips will
return to their fully wiped position. The
spring-adjusting bolt should then be given one
additional turn in the direction to tighten the
spring (sce Fig. 58, page 32).
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0.72 INCH ZQENETARMATURE
GAP GAGE SPRING ADJUST

ACTUATOR
SPRING

ACTUATOR

ARMATURE LINKAGE
STOP SHIMS

ARMATURE LINKAGE STOP

MAGNET
FRAME BOLT (0.25 GAGE REMOVED)

Fig. 58.  Magnet and return-spring assembly

5. Tip Gap—With the contactor magnet energized, a
minimum tip gap of 0.53 inch, as measured per Fig. 14,
must be maintained.

6. With the contactor magnet de-energized and the
contact tips fully wiped in, the final spring space should

be 1.52 +0.06 inch and the final spring pressure should“be
16 to 22 pounds.

7. The minimum tip spring compression (with new
tips) from the fully open position to the fully closed posi-
tion is 0.15 inch.

WHEN TO REPLACE CONTACTS

Replace contacts when the 4tip spring compression
from the fully open positiomyto thesfully closed position
has decreased to 0.08 inch,

RENEWAL PARTS

When ordering fenewal parts, address your request to
the neagest GeneralbElectric Company sales office, specify
the quantity™required, and give the catalog number or
describe? thejyrequired parts in detail. Give the complete
nameplateyrating of the equipment. Renewal part bulletin
GEF=4337 will give catalog numbers for renewal part items.

For further information General Electric Company

call or write your local General Purpose

General Electric Control Department

Sales Office or PO. Box 489 g

Mebane, N.C. 27302

Outside the U.S. and Canada write International Trading

Operation, 570 Lexington Avenue, New York, NY 10022
GEM-3102C  1ssw GENERAL ELECTRIC

Printed in USA





