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Eaton Corporation

2§r'.uunltuumunlcunu'
1 North 27th Street
Mitwaukee, Wisconsin 53216

Telephone (414) 449-6000

July 8, 1983

Nuclear Regulatory Commission
Office of Inspection and Enforcement
799 Roosevelt Road

Glen Ellyn, IL 60137

Attention: Mr. James E. Keppler,
Director Region III

Dear Mr. Keppler,

This letter serves to confirm our phone conversation with your
office of July 5, 1983.

During the qualification testing of aged electrica! equipment for
the Perry Nuclear Project certain anomalies occurred. These
anomalies were in apparatus which had been artificially aged using
Ahrrenius methodology with elevated temperature aging.

The equipment involved was A-C and D-C low voltnge motor starters
in motor control centers.

We have searched our records and notified the licensees whom our
records indicate have purchased this apparatus for safety relarad
Class lE application.

We would like to further amplify the point that these conditions
were obtained from artificially aged apparatus {or qualification
for 1IEEE 323-1974 and not based on any field experience. There
is great probability that the conditions described are induced
by molding shrinkage caused by the very high temperatures of
artificial aging.

We would like to further point out that we have notified all plants
known to contain this apparatus even though the plant was not
licensed under the requirements of IEEE 323-1974.

There are several anomalies listed Lelow followed by a list of those
notified as known purchasers of that typc of equipment for Class lE
use.
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Typical letters of notification are attached for each of the
conditions.

#1 Overload relays mounted 90° CCW from vertical.
Philadelphia Electric - Limerick Units 1 & 2
Pennsylvania Power & Light ~ Susquehanna. Units 1 & 2

Reduction of stroke Electrical Interlocks & Loose Fasteners.

Indiana Mich. Electric D.C. Cooke Units 1 & 2

i
E.T.N Pacific Gas & Electric

Commonwealth Edison

Diablo Canyon

Dresden Unit 3

Limerick Units 1 & 2 &
Peachbottom Units 2 & 3

Philadelphia Electric

Pennsylvania Power & Light - Susquehanna Units 1 & 2

Consumers Power -~ Palisades

Virgina Electric Power - Surry Units 1 & 2
#3 D-C Motor Starters Acceleration Timing Circuit

Georgia Power - Hatch Unit 1

Philadelphia Electric - Peachbottom Units 2 & 3
A point to be noted is that Cleveland Electric Illuminating
Perry Units 1 & 2 has all of this information included in their
qualification testing report and the Hope Creek and Vogtle
projects will have it in their qualification reports when this

work is completed. Therefore, no separate notification was made
to these projects.
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If there are any questions or cla:ifications which we can provide,
please contact me at (414) 449-7307.

Sincerely,

EATON CORPORATION

'
EXN
A. E. ams, Development Manager
Custom Distribution & Control Division

djw

W. Becker

. Cooke
Cutler

. Fritsch
. Hogsett
. Horter
A. Kuhar

J. Peterson

cc:

EmoEE

J.
J

A

R.
W.
B.
W.
R.

United States Nuclear Regulatory Commission
Director, Office of Inspection & Enforcement
Washington, D.C. 20555

»
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Eaton Corporation

& Technical Center
4201 North 27th Street
Milwaukee, Wisconsin 53216
Telephone (414) 449-8000

May 16, 1983
(Name of Power Company)

Attention:

SUBJECT: EATON/CUTLER-HAMMER PRODUCTS MOTOR CONTROL CENTERS 480V A-C
NOTICE OF ANOMALY
OVERLOAD RELAYS USED WITH NEMA SIZE 1 AND 2
°

Gentlemen:

During recent qualification testing for plants being reviewed under
|IEEE323-1974, certaln anomailles have occurred which we feel should be
brought to your attention for evaluation under 10CFR21.

Our records show that you have motor control centers containing NEMA
size 1 and 2 motor starters with thermal overload relays mounted 90°
counterclockwise from vertical on a vertical panel. Our records
further Indicate that some of these overload relays are In safety-
related (Class |E) apparatus.

The discovered anomaly In these sizes and mounting configuratiou Is
that after a period of time in elevated ambient temperatures, In some
cases, the relay may fall to trip on overioad conditions.

Our company Is not in a position to evaluate whether the anomaly found
in ti.ese relays would cause a substantial safety hazard within the
meaning of 10CFR21 regulations, and will rely on the |icensee's
Judgement concerning the need for reporting the matter to the NRC.

Exact timing or temperatures, when this could be expected to occur,
are difficult to determine since percent loading, percent on-time and
ambient temperature all effect this heat related anomaly.

If It Is desired to insure future operabllity and to check function,
we would recommend perlodic exercising of the trip function of these
devices. Such exercising should prevent future occurrence and may
correct this anomaly if It has already occurred.

We would recommend this check be done at fuel replacement time or at
18 month Intervals, whichever occurs first using a minimum of three
trip-outs per check.

Either mechanical or thermal trip may be used to exercise the
mechanism. The recommended procedures are attached.

Cutler-Hammer Product!s
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Replacement overload relays, If required, should be ordered through
Eaton Corporation/Cutler-Hammer Products, 2225 Avenue A, Lehigh Valley
Industrial Park, Bethlehem, PA 18001, Mr. J. G. Rundle (Telephone No.
(215) 866-0751).

|f there are any questions, please call or write Eaton Corporation/
Cutler-Hammer Products, 2Z25 Avenue A, Lehigh Valley Industrial
Park, Bethlehem, PA 18001, Mr. E. P. Sherwood, (Telephone No. (215)
866-0751).

Sincerely,
Eaton Corporation

A. c. Grams
Development Manager
Custom Distribution & Control Division

cc: (Name of Power Company)
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THERMAL EXERCISE OF SIZE 1 AND 2 OVERLOAD RELAYS

Perlodic exercising of the size 1 and 2 overload trip mechanism when mounted
90° CCW position on a vertical panel Is required to Insure oper:bility.
Checking this function at |east every 18 months using a minimum of three
trip-outs per check |s recommended.

Trip-out can be accomplished as fol lows:

1.

2.

7.

9.

Disconnect power from motor control center starter unit. Open unit
door.

Disconnect B phase motor |ead from the center terminal of the overload
relay.

Use a portable power supply* to provide 300% of motor full load current
and apply this current to two adjacent heater elements in series.
Serles heaters in center and either outside phase (B and A or B and C)
DO NOT SERIES THE TWO OUTSIDE PHASES (A and C) because this will pass
current through the motor as well as the heater coils. Use portable
clip leads.

Overioad relay should trip in 2 minutes maximum (audible and trip flag
Indicator on relay or measure contact change of state).

Remove portable supply and leads and proceed to next starter unit
repeating steps 1-4.

After a minimum of three minutes or after all overload relays in a
center have been tripped, return to first one; reset by depressing reset
bpf?on and repeat tripping procedures.

Do this untll all overload relays have been tripped three times,

Replace the center motor |ead connection on all overload relays.

Replace the overload relay If it fails to trip or reset.

* N'TE: Portable power supplies for overload relay or circult breaker

tripping can be obtained from MULTI-AMP CORP., 4271 BRONZE WAY,
DALLAS, TX 75237.



MECHANICAL EXERCISE OF SIZE 1 AND 2 OVERLOAD RELAYS

Pericaic exercising of the size 1 and 2 overload trip mechanism when mounted
90° CCW position on a vertical panel, is required to insure operability.
Checking this function at |east every 18 months using a minimum of three
trip-outs per check Is recommended.

Mechanical exercise of the overload relay at the job site can be
accompl !shed as fol lows:
(Reference Figure 1)

1. Disconnect power from the motor control center unit. Open unit door.
2. Remove the two outer heater coils (poles 1 and 3).

3. Loosen the two outer thermal element mounting screws 1 to 1-1/2
revolutions.

4. Using the thermal element screws as plvots, tip the thermal elements in
pole 1 and 3 toward the contactor (or toward the |ine side terminals for
the case of component overloads). This disengages the trip levers from
the thermal elements thus effecting a trip-out.

Monitoring the overload relay contacts during this procedure should
Indicate a change of state as +Ye overload relay trips.

NOTE: This mechanical trip method Is not recommended for the center
pole because fine teeth of a molded coupling underneath this pole
may be damaged on reassembly when proper care Is not exercised.

5. Hold pole 1 and 3 thermal elements Iin place by hand and fully depress
- the reset button. Upon release of the button, the overload contacts
should return to the reset state.
6. Replace the overload relay if it fails to trip or reset.

7. Repeat step 4 and 5 for three operations.

CAUTION: USE CARE WHEN RE-TIGHTENING THE THERMAL ELEMENTS.
These are held in by self-threading screws and can be stripped if
excessive torque Is applied.
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Eaton Corporation

& Technical Center
4201 North 27th Street
Milwaukee, Wisconsin 53216
Telephone (414) 449-6000

May 16, 1983

(Name of Power Company)

Attention:

SUBJECT: EATON CORPORATION/CUTLER-HAMMER PRODUCTS 125V OR 250V D-C
MOTOR CONTROUL CENTERS REDUCED VOLTAGE MOTOR STARTERS
NEMA SIZE 1 AND 2

NOTICE OF ANOMALIES ACCELERATION TIMING CIRCUIT

Gentlemen:

|IEEE323-1974, certain anomal les have occurred which we feel should be

E During recent qualification testing for plants being reviewed under
.1°N
- brought to your attention for evaluation under 10CFR21.

RELAY TIMING

Our records show that you have D-C motor control centers containing
NEMA size 1 and 2 reduced voltage motor starters. These starters
contain accelerating relays, part number 10-3486 (#538) for the size
1 and part num! sr 10-3487 (#673) for the size 2. Our records further
indicate that some of tiese accelerating timing relays are In safety-
related (Class |E) apparatus.

The first anomaly discovered was that the first step timing was
reduced after the seismic event to 35§ of the preselsmic event
setting. The overall timing Is relatively unaffected by seismic
events,

Our company Is not In a position to evaluate whether the anomaly
found In these relays would cause a substantial safety hazard w:thin
the meaning of 10CFR21 regulations, and will rely on the |icensee's
Judgement concerning the need for reporting the matter to the NRC.

The recommended malntenance procedure after a selsmic event Is
attached.

CAPACITOR MOUNT ING
A second anomaly was discovered in the mounting of the capacitor for

the RC network. The capacitor part numbers are: 42-143 (25MFD-300V),
42-143-2 (75MFD-150V), 42-143-5 (50MFD-300V) and 42-143-6 (150MFD=-150V).

Cutler-Hammer Products
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It Is highly unilkely that your plant contains this condition since
the cause wacs & reduction in length of the capacitor which most
|lkely did not occur unti| after the centers In your plant were
shlipped.

The nature of the anomaly was that due to Improper mounting, the
capacltor was damaged causing fallure of the dielectric test to
ground. This began to occur when the capacitor length was shortened
and an Improper stop bracket was used.

Most | lkely your plant has capacltors mounted per Figure 1 on the
attached w.th the 8" capacitor. There Is no problem with this

A arrangement,
F.T-N

If you have the Figure 2 bracket with the shorter capaclitor, 't should
be replaced with bracket part number 55-496 per Figure 3. The capacli-
tor should also be replaced. The capacitor part number depending on
the capacltance and voltage rating are: 42-143 (25MFD-300V), 42-143-2
(75MFD-150V), 42-143-5 (50MFD-300V) and 42-143-6 (150MFD-150V).

Our company Is not In a position to evaiuate whether the anomaly found
In the capacltor mounting would cause a substantial safety hazard
within the meaning of the 10CFR21 regualtions, and wili rely on the

| lcensee's judgement concerning the need for reporting the matter to
the NRC.

REPLACEMENT PARTS

Order parts from Eaton Corporation/Cutl|er-Hammer Products, 2225 Ave-
nue A, Lehigh Valley Industrial Park, Bethlehem, PA 18001, Mr. J. G.
Rundle, (Telephone No. (215) 866-0751).

If there are any questions, please call or write Eaton Corporation/
Cutler-Hammer Products, 2225 Avenue A, Lehigh Valley Industrial
Park, Bethlehem, PA 18001, Mr. E. P. Sherwood, (Telephone No. (215)
866-0751).

Sincerely,
Eaton Corporation

A. E. Grams
Development Manager
Custom Distribution & Control Division



DEFINITE TIME ARMATURE ACCELERATING CONTACTOR

After all seismic disturbances (earthquakes) check, and readjust as
necessary, the timing steps of the #538 and #673 definite time armature
accelerating contactor.

Fol low the adjustment procedures as shown on the Cutler-Hammer renewal parts
and Instruction publication number:

Contactor No. P
#538 12394
#673 12396
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Eaton Corporation

Operations & Technical Center
4201 North 27th Street
Milwaukee, Wisconsin 53216
Telephone (414) 449-6000

May 16, 1983

(Name of Power Company)

Attention:

SUBJECT: EATON CORPORAT ION/CUTLER-HAMMER PRODUCTS MOTOR CONTROL CENTERS
NOTICE OF ANOMAL IES; ELECTRICAL INTERLOCKS REDUCTION OF STROKE,
CITATION SIZE 1-4 AND TYPE M RELAY - LOOSE FASTENERS

Gent|emen:

|IEEE323-1974, certaln anomal les have occurred which we feel should be

E During recent qualification testing for piants being reviewed under
.1°N
& brought to your attention for evaluation under 10CFR21.

ELECTRICAL INTERLOCKS - REDUCTION OF STROKE
GENERAL

The Interiock contact bar of the Citation NEMA size 1-4 electrical
Interlocks will experience a reduction of operating stroke with age
due tc molding shrinkage, wear, and creep bending. This stroke
reduction Increases In severity with the Interlock stack height (See
rigure 1). Worst case conditions appear in the outermost auxi|iary
Interlock. The symptom at the worst case location will be failure to
close a N.O. contact or failure to open a N.C. contact.

Qur company Is not In a position to evaluate whether the anomaly found
in these Interlocks would cause a substantial safety hazard within the
meaning of 10CFR21 regulations, and will rely on the |icensee's
Judgement concerning the need for reporting the matter to the NRC.

MA INTENANCE INSTRUCT IONS

Replace the entire Interlock stack (base plus auxilliaries) when the
hook helght becomes equal to or greater than 0.166 in. with the con-
tactor/ starter's magnet coll energized (See Figure 1),

This condition develops gradually. Its rate of development is depen-
dent on many factors making It Impossible to predict replacement time
with good accuracy. A record of periocdic measurements Is the best
guide In this case. We recommend that the periodic measurements occur
at every fuel reloading or 18 months, whichever Is less, until a trend
can be established. The record of measurement may allow an Increase
In the time between measurements after a trend !s established.

Cutler-Hammer Products
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REPAIR PARTS INVENTORY INFORMATION

It has been estimated that electrical Interlocks may need replacing
once per quallified |Ifetime of a contactor or starter. (There Is an
equal chance that no replacement wil| be needed.)

CITATION SIZE 1-4 AND TYPE M RELAY = LCOSE FASTENERS
GENERAL

A number of fasteners on the Clitation NEMA size 1 thru 4 devices and
E;‘.N on twe type M relay will loosen with age due to molding shrinkage.

Our company Is not in a position to evaluate whether the anomaly founc

In these devices would cause a substantlal safety hazard within the

meaning of the 10CFR21 regulations, and will rely on the !|lcensee's

Judgement concerning the need for reporting the matter to the NRC,

MA INTENANCE INSTRUCT IONS

We recommend that the potentlally loose fasteners be tIght-ned dﬂ%lng
every fuel reloading or every 18 months, whichever Is less.

The speclific fasteners and thelr tightening torques are Identifled for
each device on the following:

Flgure 2 Citation NEMA 1 & 2 Devlices
Figure 3 Citation NEMA 3 & 4 Devices
Flgure 4 Type M Relay

Order parts from Eaton Corporation/Cutler-Hammer Products, 2225 Ave-
nue A, Lehigh Valley Industrial Park, Bethiehem, PA 18001, Mr. J. G.
Rundle, (Telephone No. (215) 866-0751),
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If there are any questions, please call or write Eaton Corporation/
Cutler-Hammer Products, 2225 Avenue A, Lehigh Valley Industrial
Park, Bethlehem, PA 18001, Mr. E. P. Sherwood, (Telephone No. (215)
866-0751).

Sincerely,
Eaton Corporation

A. E. Grams
E AT‘" Development Manager
- Custom Distribution & Control Division

cc: (Name of Power Company)
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SCREW TIGHTENING INSTRUCTIONS - CITATION DEVICES

DUE TO MOLDING SHRINKAGE WITH AGE, TIGHTEN THE FOLLOWING SCREWS
OF THE CITATION STARTERS, CONTACTORS, AND REVERSERS TO THE
TORQUES (INCH-LBS) SHOWN IN THE TABLE BELOW:

————— — e — e —— e ——_—————— ———

———— —— —— — . S—— —— — —

b —— e — e — — —

NEMA DEVICE SIZE | NO. OF 1 | 2 |
|_SCREWS | |
| | |

CUTLER-HAMMER RENEWAL PARTS | == A10C-1 | A10D-1 |
AND INSTRUCTION PUBLICATION | == cioc-1 | ciop-1 |
| - cs0c-1 | Cs0D-1 |
| |
I l
MAGNET HOUSING COVER SCREWS | 2 13-15 { 22-24
|
MAGNET HOUSING MOUNT ING | 2 13-15 | 18=19
| |
CONTACT BAR TO PUSH BAR | 472 13=15(4)| 20-22(2)
| |
ARMATURE CLAMP PLATE SCREWS | 4 — | 12-15
| |
BASE INTERLOCK MOUNT ING | 2 EACH 8-10 | G=11
| |
MECHAN ICAL INTERLOCK 4 8-16 | 9-11
MOUNTING SCREWS |
|
AUXIL |ARY INTERLOCK MOUNTING| 2 EACH 8-10 { 10-12
|
|
|
|
|
|
|
|
|
|
|
|

REFER TO THE RENEWAL PARTS PUBL ICATIONS LISTED ABOVE AS
AN AID TO IDENTIFYING THE SCREWS AND THEIR LOCATION.

EIGURE 2



CITATION DEVICES (CONT'D.)

MOUNT ING SCREWS

| NEMA DEVICE SIZE | NO. OF | 3 | 4
| 1 SCREWS | |L
| | |
| CUTLER-HAMMER RENEWAL PARTS | == | A10E=1 | A10F=1
| AND INSTRUCTION PUBLICATION | == | C10E=1 | C10F=-1
| NO. | == | AS0E-1 | ASOF-1
| | | |
| | I [
| MAGNET HOUSING COVER SCREWS l| 2 I 27-32 { 27-32
[
| MAGNET HOUSING MOUNT ING | 2 | 271-32 | 271-32
l SCREWS || lI II
| CONTACT BAR TO PUSH BAR | 2 | 271-32 | 21-32
| SCREWS | ’ ,
| |
| ARMATURE CLAMP PLATE SCREWS | 4 | 27-32 | 271-32
| | | |
: MAGNET FRAME CLAMP SCREWS I 2 ‘ 27-32 27-32
| ARC CHUTE MOUNTING SCREWS | 6 | 14-16 14-16
[ | |
| BASE INTERLOCK MOUNT ING | 2 EACH | 27-32 27-32
SCREWS l |
|
| AUXILiARY INTERLOCK MOUNTING| 2 EACH | 10-12 10-12
| SCREWS | |
| |
MECHAN ICAL INTERLOCK | 4 | 27-32 27=32
| |
[ |
| |
| |
| |
| |
| |
| |
| |
| |
| |
1

1

e s — — —— — — — — — — — — — — — — — — —

NOTE: REFER TO THE RENEWAL PARTS PUBL ICATIONS L ISTED ABOVE AS

AN AID TO IDENTIFYING THE SCREWS AND THEIR LOCATION.
EIGURE 3




SCREW TIGHTENING INSTRUCTIONS - M RELAY

DUE TO MOLDING SHRINKAGE WITH AGE, TIGHTEN THE FOLLOWING SCREWS
OF THE M RELAY TO THE TORQUES (INCH=LBS) SHOWN IN THE TABLE BELOW:

| | NO. OF | M RELAY |

| — |

| CUTLER-HAMMER RENEWAL PARTS AND | == | D26M=1 |

INSTRUCT ION PUBL ICATION NO. JI l =

| | |

COVER PLATE MOUNTING SCREWS : 2 ; 11-14 ’

REAR DECK MOUNTING SCREWS | 4 : 15-18 ’

| |

| [ | [
| | |
| | [
| | |
I [ |

| | | |

| | | |
| | |
| | |
| | I
| I |

| | | |

| | | [

NOTE: REFER TO THE RENEWAL PARTS PUBL ICATIONS LISTED ABOVE AS
AN AID TO IDENTIFYING THE SCREWS AND THEIR LOCATION.

FIGURE 4



PUBLICATION NO. (RP) Al10C-1

1181

REMEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SiZE *‘1"’
3 POLE STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY

Typical Starter Three Pole with Two Circuit Electrical Interlock

INTRODUCTION
This publication is designed to simplify inspection and

maintenance. It features . . .

1. A publication number keyed to the ordering number of
the device . . . to simplify filing and fact finding.

2. A nameplate inscription keyed to the specific renewal
parts publication . . . to eliminate cross referencing.

3. An exploded view for easy, positive identification of
parts with illustrated steps on ‘*how to assemble and
disassemble’ . . to conserve time and eliminate
guesswork.

4. Comprehensive maintenance information to provide
maximum performance. This information should be
read carefully.

DESCRIPTION
These are three pole, three phase, non-reversing A-c

maghetic starters for across the line applications within

the ratings shown on the nameplate of the equipment.

CARE
These starters require no mechanical maintenance. Any

maintenarnice required can be performed with an electri-

cians screwdriver. For continued uninterrupted perform-
ance, renew all of the power contacts and springs at the
same time before the contact tip material has worn away.

When renewing the contacts check all terminal screws
to insure they are tight and secure.

Suggestion refer to publication 14183 for helpful
information on inspecting and determining when to re-
place contacts
RENEWAL OF OPERATING COIL

The operating coil is epoxy encapsulated and so con-
structed to provide long service life. Should the coil require
changing, the entire operation can be performed in a few
minutes.

1. Unfasten the two pan head cover screws ‘‘A” and

remove the cover item 16.

. Tilt the top of the armature item 11 away from the coil.

Slide the armature up and out.

Remove the spring plate item 12.

. Pull the coil straight out.

. Install the new coil with the coil terminal blades engag-

ing the coil terminal clips

. Install and seat the spring plate.

. Slide the armature (narrow end to the right) into its

seated operating position.

Install the cover.

© 0ON OVMbswWwN

RENEWAL OF POWER UNIT

NOTE @ The power unit item 1 consists of a factory assem-
bly of all the magnetic parts, movable contacts, and
their carrier assembly. This unit usually permits imme-
diate restoration to service of a device which may
have become inoperative.

Unfasten the two gold colored Hex. Head screws ‘‘B",
pull out the power unit, plug-in the new and retighten
the screws ‘‘B’". A set of stationary contacts is included
with the power unit, It is advisable to install these sta-
tionary contacts at the same time, particularly if visual
inspection indicates that both the movable and station-
ary contacts need replacement. Specify coil by suffix
letter selected from coil table on page 4.

RENEWAL OF POWER CONTACTS
The power contacts when used within their rating will
provide long trouble free life. They should not be filed
or dressed.

1. Remove the power unit assembly by loosening the two
gold colored slotted hex. head screws '‘B'’ and pull the
power unit straight out.

MOVABLE CONTACTS

TO INSTALL
INSERT
LIrT END
PUSH IN |

TO REMOVE

"DEPRESS
ONE END
PUSH QUT

SKETCH “*A"’ SKETCH “‘B"’
2. Depress one end of the movable contact and push the
contact out (see sketch ‘'A').
3. Remove the springs item 10.
4. Remove the retainers item 9.

INSTALL
RETAINERS
WITH ENDS UP

SEAT SPRINGS
OVER MOLDING
PROJECTION

SKETCH ‘‘C"” SKETCH ‘D"’

. Install the new retainers item 9. (see sketch *‘C").
Note — the retainer must be installed so the springs will
seat over the extruded hole, with the retainer ends
extending away from the contacts.

6. Install the spring item 10. (see sketch ‘'D").

7. Install the contact (see sketch ‘‘B''). Insert contact,

raise end slightly and push in to seat.

STATIONARY CONTACTS

NOTE - It is not necessary to disconnect any wiring.

8. Remove the screws securing the stationary contacts.

9. Slide the contact out of the groove in the molding. A
hole in the contact plate is provided for convenient
removal with a screwdriver.

10. Install the new contacts.

CAUTION — The stationary contacts must be installed so
they seat on top of the terminal plates. (See typical
assembly top of page 2).

ELECTRICAL INTERLOCKS
The electrical interlocks are renewable as a complete

assembly. See page 4 for the various electrical interlocks.

LUBRICATION
Do not lubricate any part of this equipment.

Continued on page 4

o

Made inU. S A

Cutler-Hammer
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OVERLOAD RELAY

The parts listed and illustrated are avail
able for repairs. Should other parts be re
quired order a complete overload relay
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RENEWAL PARTS

Information Required

To insure prompt handling of renewal parts orders. please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.

PARTS LIST
Item No. Part item No. Part
No Description of Part Req. No No Description of Part Req. No
. ! Power unit (includes items 3, 4, 8 thru 27) G Cotl (see table on page 4
(see coil table, p 4) 1 C10CX 2 Strap .
2 Power Termunal Clamp * 55 1763 *21 Magnet Frame
3 Statonary Contact (included w/item 35) 6 = Savivie
2. Spring . 1
4 Contact Mounting Screw (included w/item 35 6 Siotted Hex. Head Screw .. 2
5 Insulator 1 56-3493 24 Magnet Housing
6 Coil Terminai Clip 2 55-1681 2s 2 37 Head Screw - 15 18 B 11.2515
7  Auxiliary Terminal Clamp * 55-1743 26 C ncludes item 13 LI A
8 Movable Contact (included w/item 35) 3 ude rtems 8, 9 oo v o i 61-298
9  Retainer (inciuded w/item 35) 3 = = Head Screw (inciuded wiitems 13 & 26 p: Z
10  Spring (included w/item 35) 3 . ) i et . '
#*11  Armature 1 48-1019 : ncludes items 2 hru 34
12  Spring Plate 1 69-2765 R
13 Push Bars (inciudes items 14, 18 and 27) 1 61-1857 3
14  Spring 2 69-2507 . 3
15 Pan Head Sems Screw 2 11-2517 T,.:“-; e “
16 Cover (includes items 15 and 17 w/o name- _6-20 x 438 P H. Thd. Cutting Screw 3
plate) (give complete nameplate data for Button (White) . -
cover with nameplate) 1 454114 =2 A g
17  Sprng 4 69 2508 ol B o o T TR 3
18 Push Bar (see item 13) : P Set of Contacts (includes items 3 4.8 9&1
oCoil must be specified by suffix letter selected from cosl table on page 4 * As Required
The power units are supplied cnly with 3 power poles *it is recommended that items 11 and 21 be replaced together
ARecommended Spare Parts
TERMINAL POSITIONS CONNECTORS
TER"'NALS (Contactor to Overicad Relay)
. i.z o Se'::;"’“ POSITION TERMINAL CLAMPS POSITION PART NO
e e arrangement 1 3 POWER  AUXILIARY . 25 2212
‘L‘ L-:-::.:;..—.A.....—_f-.."t see
o } ad’xent g 1 Q B 252213
’ tabl WITH O
= . PROVISION P C 25-2214
- s FOR ! »10-32 «6-32
AUXILIARY . \? item 2 in item 7 in
i £ TERMINAL Parts List  Parts List TERMINALS
1 ?~J‘ - Cr_ s (On Overioad Relay)
ST g N ™ PART NO 803167 80 3168 551763 55-1743
_5 i POSITION TERM. CLAMP
=d i nllas k POWER
£ 0 o WITHOUT <= ok -
e o PROVISION - 4,56
ﬁt»'.! u‘x,(i .’&é FOR _\ E :
";4#"‘?’1?‘ - AUXILIARY @, Item 32 in Item 2 ir
[ 13 i3 «?*’i TERMINAL #10-32 Parts List Parts List
—— 4 il | FART NO 80-2786 80-2788 3 55-1763 PART NO. 80 2749 55-1762
——

I'OOIV (d u‘). ON NOLLYDI BN
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CATION NO. (RP)

Continued Ir " page

EUTECTIC OVERLOAD RELAY

This overload relay has two
of adjustment (low or high) cbtain )W HIGH

ed by POSITIONING THE HEATER
COILS as shown in the adjacent &x—— O
illustrations. Note the location of the 5 Ba
pointed terminal on the heater coil 4 >

&
furnished with the starter illustra
tes the proper mounting position
All coils must be mounted in the same position for a given
overlioad relay

.y',‘).,y HEATER COIL PO N

The heater coil selection table

Reset and tripped indication

A transparent rectangular window above the reset but
ton provides visual indication

Relay Reset Dark Window

Relay Tripped  Light (silver) Window

Do not disassemble this relay

The parts called out on page 2 and listed on page 3 are
available for repairs. If parts are required other than those

1

listed yv;;"‘u e the ymplete relay

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE
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C320KA2
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ADD ON TYPE— r——
BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
——— r BLOCK

rcuit stalog N I Circuit Catalog Number '——]

g Cat. No. |
None (Dummy) 10 3640 3 I 1 N.O C320KA1
1 N.C C320KA2

I N.O 120KB1 { t NOL1 NG 2 ey C320TB1 '

Operating Coils Selection Table

. *
Suffix Suffix
Volits Cycles Part Number Letter Volts { es Part Number Letter
120 60 9.1887 1 A 600 60 91887 4 D
110 50 550 50
240 60 9-1887 2 B 208 60 9-1887 -5 £
220 50
480 60 9-1887-3 380 50 9-1887-8 \
L 440 50

*Suffix letter required only when power unit is ordered

PAGE 4

Cutier-Hammer

' T.ulmuwd‘bb«nn’m
- Controt

Made in U A




583

RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE ‘2"’
3 POLE STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY

e

Typical Starter Three Pole with Two Circuit Electrical Interiock

INTRODUCTION
This publication is designed to simplify inspection and

maintenance. It features . . .

1. A publication number keyed to thz ordering number of
the device to simplify filing and fact finding

2. A nameplate inscription keyed to the specific renewal
parts publication . . . to eliminate cross referencing

o. An exploded view for easy, positive identification of
parts with illustrated steps on ‘‘how to assemble and
disassemble” to conserve time and eliminate
guesswork.

4. Comprehensive maintenance information to provide
maximum performance. This information should be
read carefully.

DESCRIPTION

These are three pole, three phase, non-reversing A-c
magnetic starters for across the line applications within
the ratings shown on the nameplate of the equipment.

CARE

These starters require no mechanical maintenance. Any
maintenance required can be performed with an elec-
trician’s screwdriver. For continued uninterrupted per-
formance, renew all of the power contacts and springs at
the same time before the contact tip material has worn
away

When renewing the contacts check all terminal screws
to insure they are tight and secure.

Suggestion  refer to publication 14183 for helpful in-
formation on inspecting and determining when to replace
contacts

RENEWAL OF OPERATING COIL

The operating coil is epoxy encapsulated and so con-
structed to provide long service life. Should the coil re-
quire changing, the entire operation can be performed in

a few minutes.

1. Unfasten the two pan head cover screws ‘‘A" and re-
move the cover item 26 page 2.

. Unfasten the four pan head screws item 25 securing
the clamp item 24 and the armature item 22. Remove
the clamp and the armature.

. Pull the coil straight out.

. Install the new coil with the coil terminal blades en
gaging the coil terminal clips.

. Install the armature (narrow end to the right) into its
seated operating position

N

o W

6. Install the clamp and secure the screws.
7. Install the cover.

RENEWAL OF POWER UNIT

NOTE @ The power unit item 1 consists of a factory assem-
bly of ali the magnetic parts, movable contacts, and
their carrier assembly. This unit usually permits im-
mediate restoration to service of a device which may
have become inoperative.

Unfasten the two gold colored Hex. Head screws
B, pull out the power unit, piug-in the new and re-
tighten the screws ‘‘B’". A set of stationary contacts is
included with the power unit. It is advisable to install
these stationary contacts at the same time, particularly
if visual inspection indicates that both the movable
and stationary contacts need replacement. Specify coil
by suffix letter selected from the coil table on page 4.

RENEWAL OF POWER CONTACTS
The power contacts when used within their rating will
provide long trouble free life. They should not be filed
or dressed.

1. Remove the power unit assembly by loosening the two
gold colored slotted hex. head screws ‘‘B" and pull the
power unit straight out,

MOVABLE CONTACTS

2. Remove the contact bar item 30 by removing the two
screws item 31.

3. Push the springs item 10 off their seat on the retainer
item 9 and push out. (See sketch ‘*A".)

4. Remove the retainers thru the wide opening in the
molding. The contacts item 8 will be free to come out.

TO REMOVE
PUSH SPRING

: INSTALL
OFF SEAT HERE

CONTACT

’ II(}I'M,;V}N
RETAINER 1

.[\ CONTACT

SKETCH **A” SKETCH *'B”

5. Install the new contacts. (See sketch ‘'B".)

6. Install the new retainers. (See sketch **‘C’'.) The square
openings must be keyed with the extrusions on the
contacts.

7. Install the springs, insert one end over the seat on the
retainer, compress springs and push in to seat over the
molding nib. (See sketch 'D"".)

e n INSTALL SPRING
OVER RETAINER

THRU WIDE SPRING SEAT THEN

)PENING COMPRESS SPRING

AND

PUSH IN
\H{v“m '(L)SSE‘Y
SEAT OVER
MOLDING
NIB

RETAINER

SKETCH *'C"

SKETCH ‘D"
8. Install the contact bar to the push bars items 19 and
20 with screws item 31.

NOTE: The coniact bar is keyed with projections on the
push bars. Match the keys to insure correct fit
and assembly

(Continued on Page 4)

Made inU S A
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The parts listed and illustrated are avail
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quired order a complete overioad relay
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RENEWAL PARTS — Information Required
To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.

PARTS LIST
item | T~ 3 Pole Starter item | [~ 3 Pole Starter
_No L, __ Description of Part _ | No. Req,l_ Part No. No. Description of Part ! No. Req.l Part No.
[ 3B | Power unit (includes items 4, 5, 8 thru 32) 25 | 6-32 x .50 Pan Head Sems Screw | 11-2668
(see coil table page 4) 1 C10DX 26 | Cover (includes items 27 and 28) ‘without
2 Auxiliary Termina« Clamp * | 55-1743 nameplate) (give complete nameplate data
3 Lug * | for cover with nameplate) 1 494151
Co nper | 80-2819 27 | 10-32 x 1.25 Pan Head Sems Screw 2 11-2310
Alun.inum | 80-2798 28 | Spring 4 69-2599
4 | 1032 x 437 Pan Head Sems Screw (incl. < 29 | 10-32 x 1.148 Slotted Hex. Head Sems Screw 2 11-2525
w/item 42) * | 70 | Contact Bar 1 23-36193
S Stationary Contacts (included w/item 42) 6 | 31 | 832 x 688 Round Head Sems Screw with
6 Insulator 1 | 56-3494 Washers . 2 11.2524
7 Coil Terminal Chp 2 | 80-2871 32 Molded Base 1 179255
8 Movable Contact (included w/item 42) 3 ! 33 Overioad Relay (includes items 2, 3, 34, 36
9  Retainer (included w/item 42) 3 | thru 41)
10 Spring (included w/item 42) 3 ! | With Copper Lugs
11 8-18 x .50 Flat Head Thread Cutting Screw | 6 I 11-2463 | N.C. Contro! Circuit 10-3535-5
12 Blowout | 6 62-529 N.C.-N.O. Control Circuit 10-3535-7
13 | Magnet Housing (see item 29) 1 | 49-3664 | With Aluminum Lugs
14 | Spring . 1 | 69-2604 | N.C. Control Circuit 1 10-35359
*15 Magnet Frame | 1 ‘ 17-8955-2 | N.C.-N.O. Control Circuit 1 10-3535-11
16 Clamp 2 | 55-1877 34 | 632 x .312 Round Head 3 11-1525
17 | 632 x .312 Pan Head Sems Screw ! 4 | 11-2538-4 35 | Connector 1 25-2217-2
18 | Coil (see ccil table on page 4) | 1 ’ 36 | Screw * 11-2582
19 | Push Bar (Left Hand) ! 1 61-1629 37 | Terminal Plate 3 80.2771
20 | Push Bar (Right Hand) 5 1 61-1628 38 | Auxiliary Terminal Clamp (Gold) * 55-1743-2
21 Spring 2 69-2692 39 | 8-32 x .50 Pan Head Sems Screw 6 11-2280
*22 | Armature ’ 1 48-1020 40 | Button (White) 1 53-1236
23 | 3pring Plate 1 69-2515 41 | Thermal Element | 3 10-4057
24J Clamp Plate 1 55-1878 442 | Set of Contacts (incl. items 4, 5, 8, 9 & 10) l 1 6-24.2
eCoil must be specified by suffix letter selected from coil table on page 4. *As required.
The power units are supplied only with 3 power poles. *It is recommended that items 15 and 22 be replaced together.
ARecommended Spare Parts.
TERMINAL PLATE POSITIONS TERMINAL PLATES CONTROL TERMINALS
Selection and arrangement POSITION 1 2 3 1 2or3 | TERMINAL PLATE CONNECTORS
see adjacent table. - b - — OVERLOAD RELAY CONTACTOR TO
—_— —— ~—| OVERLOAD RELAY
, 1 POSITION — 0 e
I [ L m : - SITION | PAR !
= S HUCRIEE B picTure | (@ © © 0 Q0O ° ¢
&f P Y . < A | 25 2545
= Y (o) © © 1
| | 4,5 6 B 25.2544
| - - ITEM 37 C 25 2543
i ! 14 PART NO. 80-2879 80-2740 80-3433| 80-3392 80-2805 IN PARTS .
fhext ¢ Z) - — LIST MOUNTING SCREWS
- T LTS
FLAAL B 4CT ) PART NO. 80 2771 D
PR BAA TRAE| L) ITEM 4
R B R At MOUNTING 10 32 TERMINAL IN PARTS = 11 2425
i) ; ‘ SCREW ITEM 4 IN PARTS LIST CLAMP 6 32 LIST
Y A | ITEM 2 IN
(& o 7o T PARTS E
JI8 L8 16 LIST ITEM 39
r,‘, . T { IN PARTS 11 2280
N PART NO. 11 2425 PART NO. 551743 LIST

1-Q01Y (da) ON NOILYONBNd
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AIOD'I PUBLICATION NO (RP)
STATIONARY CONTACTS ELECTRICAL INTERLOCKS
Note: It is not necessary to disconnect any wiring The electrical interlocks are renewable

9. Remove the screws securing the stationary contacts assembly. See illustrations and tables below for the vari
10. Install the new contacts and screws ous electrical interlocks
Caution: The stationary contacts must be installed so they

seat on top of the terminal plates LUBRICATION

A control terminal, when used, (see table page 3) must Do not lubricate any part of this equipment
be mounted on top of the stationary contacts
EUTECTIC OVERLOAD RELAY Reset and tripped indication
This overload relay has two steps HEATER COIL Pt N A transparent rectangular window above the reset!
of adjustment (low or high) obtain )W HIGH ton provides visual indicat n
ed by POSITIONING THE HEATER v | 1
COILS as shown in the adjacent (1 Q 1 Relay Reset Dark Window
illustrations. Note the location of the M5 hat _
pointed terminal on the heater coil 4 LS Relay Tripped Light (silver) Windov

i A

The heater coil selection table @ 0 Do not disassemble this relay

furnished w:ith the starter illus

trates the proper mounting position
All coils must be mounted in the same position for a given
overload relay

The parts called out on page 2 and listed cn page 3
available for repairs. If parts are required other than those
listed replace the complete relay

ire

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE
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MUST BE SAME POLARITY
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C320KA3

CUTLER- HAMMER
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N
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800V MAX AC
CUTLER HAMMER

RMINAL

600V MAX
CUTLER MAMMER

~ADE

CUTLER-HAMMER
MADE '~

C320KA2
ne C320TH0

®

ADD ON TYPE |
BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
BLOCK
Circuit Catalog No l Circuit Catalog Number
1 NO C320KB4 | 1 N.O C320KAl
1 N.C C320KAZ2
1 NO.-1 NC.' C320KB5 1 N.O. 1 N C320KA3
Operating Coils Selection Table
Suffix Suffix
Volts Cycles Part Number Letter Volits Cycles Part Number Letter
120 60 9 1889 1 A 600 60 9 1889 4 D
110 50 550 50
240 60 9. 1889 . &) 08 60 9 1889 13 t
220 50
480 60 9 1889-3 ( 380 50 9 1889 14 |
440 50
+«Suffix letter required only when power unit is ordered

Cutler-Hammer F.IN &
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RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR
NEMA SIZE ‘1"’ 2 AND 3 POLE AC CONTACTORS

RENEWAL OF POWER UNIT
NOTE @ The power unit item ] consists of a factory assem-

TYPICAL CONTACTOR
THREE POLE
WITH TWO CIRCUIT
ELECTRICAL INTERLOCK

INTRODUCTION
This publication is designed to simplify inspection and

maintenance. It features .

1. A publication numuver keyed to the ordering number of
the device . . . to simplify filing and fact finding

2. A nameplate inscription keyed to the specific renewal
parts publication to eliminate cross referencing.

3. An exploded view for easy, positive identification of
parts with illustrated steps on ‘‘how to assemble and
disassemble”’ . to conserve time and eliminate
guesswork.

Comprehensive maintenance information to provide
maximum performance. This information should be
read carefully

DESCRIPTION

These are 2 and 3 pole A-c contactors for across the line
applications within the ratings shown on the nameplate
of the equipment.

CARE -

These A-c contactors require no mechanical mainte-
nance. Any maintenance required can be performed with
an electricians screwdriver. For continued uninterrupted
performance, renew all of the power contacts and springs
at the same time before the contact tip material has worn
away

nen renewing the contacts check all terminal screws
to insure they are tight and secure.

Suggestion refer to publication 14183 for helpful
information on inspecting and determining v.hen to re-
place contacts

RENEWAL OF OPERATING COIL
The operating coil is epoxy encapsulated and so con-
structed to provide long service life. Should the coil require
changing, the entire operation can be performed in a few
minutes
1. Unfasten the two pan head cover screws '‘A"
remove the cover item 16.
Tilt the tep of the armature item 11 away from the coil.
Slide the armature up and out.
Remove the spring plate item 12.
>. Pull the coil straight out.
5. Install the new coil with the coil terminal blades engag-
ing the coil terminal clips.
. Install and seat the spring plate.
. Slide the armature (narrow end to the right) into its
seated operating position
Install the cover,

and

bly of all the magnetic parts, movable contacts, and
their carrier assembly. This unit usually permits imme-
diate restoration to service of a device which may
have become inoperative.

Unfasien the two gold colored Hex. Head screws ''B'’,
pull out the power unit, plug-in the new and retighten
the screws ‘‘B'. A set of stationary contacts is included
with the power unit. It is advisable to install these sta-
tionary contacts at the same time, particularly if visual
inspection indicates that both the movable and station-
ary contacts need repliacement. Specify coil by suffix
letter selected from coil table on page 4.

RENEWAL OF POWER CONTACTS

The power contacts when used within their rating will
provide long trcuble free life. They should not be filed
or dressed.

1. Remove the power unit assembly by loosening the two
gold colored slotted hex. head screws ‘‘B'' and pull the
power unit straight out

MOVABLE CONTACTS

TO INSTALL T
INSERT
LIFT END

PUS:! IN

Y
SEAT

SKETCH “‘A"”’ SKETCH ‘B’
2. Depress one end of the movable contact and push the
contact out (see skhetch ‘*A"),
. Remove the springs item 10.
. Remove the retainers item 9.

INSTALL
RETAINERS
WITH ENDS UF

SEAT SPRINGS
OVER MOLDING
PROJECTION

SKETCH ‘‘C”’ SKETCH “‘D”

. Install the new retainers item 9. (See sketch *‘C".
Note — the retainer must be installed so the spring will
seat over the extruded hole, with the retainer ends
extending away from the contacts.

6. Install the spring item 10. (see sketch ‘‘D"").

7. Install the contact (see sketch ‘‘B"). Insert contact,
raise end slightly and push in to seat

STATIONARY CONTACTS

NOTE — It is not necessary to disconnect any wiring.

8. Remove the screws securing the stationary contacts.

9. Slide the contact out of the groove in the molding. A

hole in the contact plate is provided for convenient
removal with a screwdriver.

10. Install the new contacts.

CAUTION — The stationary contacts must be installed so
they seat on top of the terminal plates. (See typical
assembly top of page 2).

ELECTR!CAL INTERLOCKS

The electrical interlocks are renewable as a complete

assembly. See page 4 for the varicus electrical interlocks.

LUBRICATION

Do not lubricate any part of this equipment.

Made inU. S A
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RENEWAL PARTS Information Required
To insure prompt handling of renewal parts orders, please include the following DESCRIPTION, PART NO., AND QUANTITY REQUIRED.
PARTS LIST

s ) Ul epeyy

3 Pole 2 Pole 3 Pole

Ce Contactor Contactor Contactor

No N¢ ) IN¢ No
Description of Part Req Req Part No ¢ Description cf Part Req Part No. Req Part No

Power unit (inciudes items 3, 4, 8

thru 27) (see coil table p. 4) 1 210 >10CX
Power Terminal Clamp 88 3 55-1763
Staticnary Contact (includec

w/item ?9)

Contact Mounting Screw (ncluded

w/item 29)
Insulator £6-3493
Coil Terminal Clip 2 55-1681
Auxiliary Terminal Clamp 55-1743

Movable Contact (inciuded w/item
29)
Retainer (included w/item 29)
Spring (included w/item 29) .
Armature 48-1019 48-1019

Spring Plate 69-276¢ 1 69-2765

Push Bars (includes items 14, 18
and 27) 61-1857 1 61-1857
Spring 69-2507 2 69-2507
| Pan Head Sems Screw . 11-2517 2 11-2517

-
g
&
3
2

®”0il must be specified by suffix letter selected from coil table on page 4 * As required
The power units are supplied only with 3 power poles *1t is recommended that items 11 and 21 be replaced together

ANecommended Spare Parts

TERMINAL POSITIONS TERMINALS

FINGEEN S POSITION TERMINAL CLAMPS
arrangement see
Adjacent table 3 g 3 POWER AUXILIARY

i X

WITH | PR Z -

PROVISION (= “‘r'~ . ’
FOR i

AUXILIARY &2 & . tem 2 in

TERMINAL e N % Parts List

oHwoitoer 3/t 1503 "'L

10.3

LYO1ENd

PART NO 80-3167 80-3168 80-3167-2

ON NO

WITHOUT P

PROVISION 3 - 1
FOR &5‘ = Q

AUXILIARY
TERMINAL

PART NO 80-2788-2 80-2786 80-2788-3  80-2788-3 80-2786-3

1-0012 (@)
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ACCESSORIES

ELECTRICAL INTERLOCKS, TERMINAL BLOCK
AND COIL TABLE

.

;120-1\3
'ood.‘uAu'A:‘ :
!. gAuufl

de CI207H)

CUTLER HA
-aDt

TERMINAG

L ]

@

ADD ON TYPE

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TEBR'gCNKAL
L

Circuit Catalog No
Cat. No.

C C320KA2 C3207TB1
0.-1 NC C320KA3

None (Dummy) | 103640 3

C320KA1

Circuit Catalog Number
0

1 NO C320KB1

1 NO. 1 N.J( C320KB2

Operating Coils Selection Table

- L
Suffix Suffix
Volts Cycles Part Number Letter Volts Cycles Purt Number Letter

120 60 $-1887-1 B 600 60 9-1887-4 D
110 50 550 50

240 60 9-1887-2 208 60 9-1887-5
220 50

480 60 9-1887-3 . 380 50 9-1887 8
440 50

«Suffix letter required only when power unit is ordered

Cutler-Hammer F.T-Nsye s Moo 9.0 4
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RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE “4"
3 POLE STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY

Typical Starter ree Pole with rcuit Electrical Interlock

INTRODUCTION
This publicatior lesigne | nspection and
maintenance
rdering number
and fact finding
to the specif renewal
) cross referencing
An exploded view for easy, positive identification of parts
with illustrated steps on "how to assemble and dis
cemble to conserve time and eliminate guesswork
nprehensive maintenance information to provide
maximum performance. This information should be read
carefully

DESCRIPTION

Fhese are three pole, three phase, non-reversing A
magnet starters for across the lire applications within the
ratings shown on the nameplate of the equipment

CARE
These starters re uire No Mex henical maintenance. A
iintenance required can be performed with an electri
rewdriver. For continued uninterrupted performance, re
1l of the power contacts and springs at the same time bef
the ntact tip material has worn away
When renewing the contacts check all terminal screws to
nsure they are Ligiht and secure
Suggestion — refer to publication 14183 for helpful in
formation on inspecting and determining when to replace
ontacts

RENEWAL OF OPERATING COIL
The operating coil is epoxy encapsulated and so con
structed to provide long service life. Should the coil require
hanging, the entire operation can be performed in a few
minutes
1. Unfzsten the two pan head cover screws ‘A’ and remove
the cover item 28 page 2
Unfasten the four pan head screws item 27 securing
the clamp item 25 and the armature item 22. Remove
the clamp and the armature
Pull the coil straight out
Iinstall the new coil with the coil terminal blades engaging
the coil terminal clips
Install the armature (narrow end to the left) into its
seated operating position

6. Install the clamp and secure the screws
y

7. Install the cover

RENEWAL OF POWER UNIT

NOTE » e powar unit item 1 consists of a factory assem
bly il the magnetic parts, movable contacts, and
their carrier assembiy. This unit usually permits imme
diate restoration to service of a device which may have
become inoperative

Unfasten the two gold colored Hex. Head screws ‘B

pull out the power unit, plug-in the new and retighten
the screws ''B'". A set of stationary contacts is included
with the power unit. It is advisable to install these
stationary contacts at the same time, particularly if
visual inspection indicates that both the movable and
stationary contacts need replacement. Specify coil by
suffix letter selected from the coil table on page 4

RENEWAL OF POWER CONTACTS
The power contacts when used within their rating will
provide long trouble free life. They should not be filed
or dressed

1. Remove the power unit assembly by loosening the two
gold colorad slotted hex head screws "B and pull the
power unit straight out

MOVABLE CONTACTS

2. Remove the contact bar item 34 by removing the two
screws and washers items 35 and 36

1, Refer to sketch "A Raise the retainer item 12 against
the spring to free the contact so it can drop out

TO REMOVE SPRING

TO REMOVE CONTACY AND RETAINER

e
]

=
‘L’i = |

SKETCH “A

SKETCH "B

Refer to sketch "“B'" and '"C''. Rotate the retainer into
the position shown and push it into the window to hold it
Lift the spring off the seat with a smali screwdriver
Push the spring and retainer through the window

. s
/
fot

SEAT

(!

=

/
|

%
SKETCH *“C

Refer to sketch D

position as shown,

Compress the spring with the thumb and index finger and

insert and seat in the cavity above the retainer

Raise the retainer against the spring, insert and position

the contact. Contact tips must face away from the

retainer

Install the contact bar to the push bars items 21 and 23

with screws and washers items 35 and 36

Note: The contact bar is not reversible. Match the ends
of the contact bar to fit inside the raised projections
or the push-bars

(1

U
SKETCH “D

Place and hold the retainer in the

yntinued on Page 4)

Made inU, S A
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OVERLOAD RELAY

The parte listed and i'lustrated are avail
able for repairs. Should other parts be re
quires order a complete overload relay
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RENEWAL PARTS — Information Required
To insure prompt handling of renewal parts orders, please include tne following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.

PRICE LIST
Senn 3 Pole Staner_ Rem | 3 Pole Stffter -
No. Description of Part No. Req. Part No. No. | Description of Part No. Req. Part No.
B 21 Power Ung (includes items 6, 8, 11 thru 36) 1 gcl}ozb;xo 1 10-32 x .62 Pan Head Sems Screw 4 112523
Terminal Plate € 1
Control T P 4 28 | Cover (includes items 29 and 30) (without
¥ i - - Nameplate) (Give Compiete Nameplate
4 | Auxihary Terminal Clamp * 55-1743 Data for Cover with Nameplate) 1 494152
5 14-20 x .625 Slotted Hex Sems Screw * 11-2912 29 14-20 x 1.04 Pan Head Sems Screw 2 11-2313
6 | 1032 x 438 Flat Head Sems Screw (included 30 | Spring a 69 2552
w/item 33) 24
31 14-20 x 1.45 Siotted Hex Head Sems Screw 2 11-2522
7 | Lug 34 | Contact Bar 1 23-35423
2 %g% 35 No. 10 Washer 4 916 166
Aluminum ‘ |
8 | Stationary Contact (mcluded w/item 53) 5 37 | Molded Base 1 17:9044
9 | Coil Terminal Clip 2 80-2747 38 : Ov:mnkehv (includes items 4. 7. 39
10 | Insulator LN 56-3494 | With Copper Lugs
11 Movable Contact (included w/item 53) 3 N.C. Control Circuit 1 10-3563-11
12 | Retainer (included w/item 53) 3 c‘ChAlO Centrol Circuit 1 10-3563-12
ith Aluminum Lugs
13 | Spring (included w/item 53) 3 N.C. Control Circuit , 1 10-3563-15
14 3-130! éGch Pan Head Screw g }521,05 | N.C.N.O. Control Circuit 1 10-3563-16
. - |
| 1 - 'an Head s Screw -253
16 | Magnet Housing (inci. 6 of it. 14) (see it. 31) 1 49-3626 41 | 6 32 x .312 Round Head Sems Screw 3 11-1525%
17 | Spring 1 69-2770 42 | Connector 1 25.2217-2
*18  Magnet Frame 1 48-1030 Sc
! 43 rew 13 11-2581
g ‘ g:;n&“ I LR ‘) { 19-1570 44 | Terminal Plate 3 80-2793
" 4 1 & Hex 4 -
21 Push Bar (Lt Hand) Pbge 1 61.1612 5 4-20 x .75 Slotted Hex Head Sems Screw 3 11-2683
46 Button (White) 1 53-13466
*22 | Armature 1 48-1029 47 = Thermal Element o 3 104057
23 | Push Bar (Right '<Iand) 1 61-1606 48  Connector (Contactor to Overioad Relay) 3 252718
24 | Spring 2 69-2554
51 10-32 x .938 Pan Head Screw 4 11-3107
25 | Ciamp Plate | 1 79-8622 52 | No. 10 Lockwasher 4 916-4847
26 Indicating Plate « 'k : -1 2 | 30-4864 453 | Set of Contacts (incl. items 6, 8, 11. 12 & 13) | 1 | 6262
ocmmuubespec-ﬁodbywﬁummfmmeod':bnonm4 *As Required.

The power units are supplied only with 3 power poies.
ARecommended Spare Parts.

*It is recommended that items 18 and 22 be replaced together.

1-401V (d¥) ON NOLLYIIENG
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Continued from Page 1)

STATIONARY CONTACTS ARC CHUTES ‘
Note: It is not necessary to disconnect any wiring These seldom require renewal. Some burning and dis
9. Remove the screws securing the stationary contacts coloration are normal. When the contacts are renewed, brush
10. Install the new contacts and screws out any loose accumulations
MAGNET
ELECTRICAL INTERLOCKS The magnet clamp screws item 33 are accessible when
The electrical interlocks are renewabie as a complete the two center arc chutes are removed
assembly. See illustrations and tables below for the various LUBRICATION
electrical interlocks Do not lubricate any part of this equipment
EUTECTIC OVERLOAD RELAY Reset and tripped indication —
This overload relay has two steps of HEATER COIL POSITION A transparent rectangular window above the reset button

adjustment (low or high) obtained by
POSITIONING THE HEATER COILS as i -
shown in the adjacent illustrations - ! Relay Reset — Dark Window
| @
-

LOW HIGH provides visual indication

Note the location of the pointed ter
minal on the heater coil

Relay Tripped — Light (silver) Window

| | | |5
The heater coil selection table % \J Do not disassemble this relay
furnished with the starter illustrates = . ’ i
the proper mounting position. All The parts called out on page 2 and listed on page 3 are
coils must be mounted in the same position for a given available for repairs. If parts are required other than those
overload relay listed replace the complete relay

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE

A

$. A

’
&.(;‘ K .

L
X A

B
3
|
<«
L 2
- .

No. CI20K088
S00V MAX AC
MUST BE SAME POLARITY.
C 320KA3
600V M
JSTLER HMAMMER
MADE I~
TERMINAL

CUTLER-HAMMER
-ADE

-
-
L
e
aX
-
o™
~ow
~N -
v
D
LA
4

o QL

' ADD ON TYPE A
BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
BLOCK
Circuit Catalog No | | Circuit Catalog Number
Cat. No.
1 N.O w320KB7 1 N.O C320KAl
1 N.C. C320KA2 C320TB1
1 N.O.-1 NC. | C320KB8 1 N.O.-1 N.C. C320KA3
Operating Coils Selection Table
»* *
Suffix Suffix
Volts Cycles Part Number Letter Volts Cycles Part Number Letter
120 60 9-1891-1 A 600 60 9-1891-4 D
110 59 550 50
240 60 9-1891-2 B 208 60 9-1891-13 E
220 50
480 60 9-1891.3 C 380 50 9-1891-14 L
440 50

+«Suffix letter required only when power unit is ordered.

Made in U. S. A,

sty Cutler-Hammer F.T-Mesg o
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RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE 3"
3 POLC STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY

Typical Starter Three Pole with Two Circuit Electrical Interlock

INTRODUCTION
This publication is designed to simplify inspection and

maintenance. It features . . .

1. A publication number keyed to the ordering number of
the device . . . to simplify filing and fact finding

2. A nameplate inscription keyed to the specific renewal
parts publication . . . to eliminate cross referencing.

3. An exploded view for easy, positive identification of parts
with illustrated steps on “how to assemble and dis
assemble' . . . to conserve time and eliminate guesswork.

4. Comprehensive maintenance information to provide
maximum performance. This information should be read
carefully.

DESCRIPTION

These are three pole, three phase, non-reversing A-c
magnetic starters for across the line applications within the
ratings shown on the nameplate of the equipment.

CARE

These starters require no mechanical maintenance. Any
maintenance required can be performed with an electrician’'s
screwdriver. For continued uninterrupted performance, renew
all of the power contacts and springs at the same time before
the contact tip material has worn away.

When renewing the contacts check all terminal screws to
insure they are tight and secure.

Suggestion —- refer to publication 14183 for helpf, | in-
formation on inspecting and determining when to re jlace
contacts

RENEWAL OF OPERATING COIL
The operating coii is epoxy encapsulated and so con-

structed to provide long service life. Should tie coil require

changing, the entire operation can be performed in a few
minutes,

1. Unfasten the two pan head cover screws ‘A" and remove
the cover item 28 page 2.

2. Unfasten the four pan head screws item 27 securing
the clamp item 25 and the armature iiem 22. Remove
the clamp and the armature.

3. Pull the coil straight out.

4. Install the new coil with the coil terminal blades engaging
the coil terminal clips.

5. Install the armature (narrow end to the left) into its
seated operating position.

6. Install the clamp and secure the screws.
7. Install the cover.

RENEWAL OF POWER UNIT

NOTE e The power unit item 1 consists of 2 factory assem-
bly of all the magnetic parts, movable contacts, and
their carrier assembly. This unit usually permits imme-
diate restoration to service of a device which may have
become inoperative

Unfasten the two gold colored Hex. Head screws “B",

pull out the power unit, plug-in the new and retighten
the screws 'B'’. A set of stationary contacts is included
with the power unit. It is advisable to install these
stationary contacts at the same time, particularly if
visual inspection indicates that both the movable and
stationary contacts need replacement. Specify coil by
suffix letter selected from the coil table on page 4.

RENEWAL CF POWER CONTACTS
The power contacts when used within their rating will
provida long trouble free life. They should not be filed
or dressed.

1. Remove the power unit assembly by loosening the two
gold colored slotted hex. head screws ""B'" and pull the
power unit straight out.

MOVABLE CONTACTS

2 Remove the contact bar item 34 by removing the two
screws and washers items 35 and 36.

3. Refer to sketch "A’". Raise the retainer item 12 against
the spring to free the contact so it can drop out.

TO RE. OVE SPRING
AND RETAINER

ROTATE RETAINER
PUSH INTO WINDOW

|

SKETCH “A" SKETCH "B"

4. Refer to sketch "B and ''C"". Rotate the retainer into
the position shown and push it into the window to hold it.
Lift the spring off the seat with a small screwdriver.
Push the spring and retainer through the window.

TO REMOVE CONTACY

RAISE RETAINER
YO FPTY CONTACY

CONTACT

PRY SPRING OFF SEAT INSERT COMPRESSED

PUSH SPRING HERE
SPRING AND AND OVER
RETAINER OUT SEAT
i
SKETCH “C” SKETCH D"

5. Refer to sketch “D"'. Place and hold the retainer in the
position as shown.

6. Compress the spring with the thumb and index finger and
insert and seat in the cavity above the retainer.

7. Raise the retainer against the spring, insert and position
the contact. Contact tips must face away from the
retainer.

8. Install the contact bar to the push bars items 21 and 23
with screws and washers items 35 and 36.

Note: The contact bar is not reversible. Match the ends
of the contact bar to fit inside the raised projections
on the push-bars.

(Continued on Page 4)

Made in U. S A,

Cutler-Hammer

PAGE 1
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POWER UNIT

OVERLOAD RELAY
The parts listed and illustrated are avail

able for repairs. Should other parts be re
quired order a complete overioad relay
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PARTS LIST

— Information Required
ng: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.

JOUWIWIEH-J9RND

U013 /R0 N' 1.‘

Description of Part

Power unit (includes 6, 8, 11

Terminal Plate
{ trol Terminal
Auxiliary Terminal Clamg

1/4 x .625 Slotted Hex Sems
1 32 x .43

w/item 5
L I8

Copper

Aluminum

Stationary Contact (included
Coi! Terrmnal Clip

Insulator

Movable Contact (included w

Retainer (included w/item 53

Spring (included w/item 53)

818 x .625 Pan Head Screw
N 8 Lockwasher

Blowout

Magnet Housing (incl. 6 of it

Spring

Magnet Frame

Clamp

Coil (see Coil Table on Page

Push Bar (Left Hand)
Armature

Push Bar (Right Hand)
\()[;' [

Clamp Plate
Indicating Plate

8 Flathead Sems Screw (included
4

30Vd

oil must be specified by suffix letter selected from
The power units are supplied only with
ARecommended Spare Parts

1 Pole tarter ]
~ item

Req Part N N Descripti f Part
1 C10EX 27 10-32 x .62 Pan Head Sems Screw
€ 2807 28 ver (includes items 29 and 30) (with

80-2824 nameplate) (give complete nameplate data
’ 55-1743 for ver with nameplate)

29 1/4-; x 1.04 Pan Head Sems Screw
" Q1 .
71 30 Spring

18 31 1/4-: x 1.45 Slotted Hex Head Sems Screw

" i 34 Contact Bar
6 H“ 801 35 No. 10 Washer
6 80-3307 37 | Moided Base
6
- 17 38 Overload Relay (incl. items 4 39 thru 47
‘l ,( *(;’; With Copper Lugs

N.C Contr Circuit
3 N.C.-N.O. Control Circuit
With Alumimnum Lugs

3 N.C. Control Circuit

2 N C.-N.O. Control Circuit
€ 11-3 O

16.42 39 | Termi te
6 62.531 40 10-32 x .50 Pan Head Sems Screw

¥ } e -
1 49.3626 41 6-20 x .312 Round Head Sems Screw
1 69-2770 42 Connector
11 12 1032 13 Screw
11 48-1
1 19-157( 11 Terminal Plate
1 45 | 1/4-20 x .75 Slotted Hex Head Sems Screw
1 61-1612 46 Button (White)
1 18-1029 47 Thermal Element
1 61-1606 48 Connector (Contactor to Overload Relay)
2 69-2554 51 10-32 x .938 Pan Head Screw
1 79-8622 52 No. 10 Lockwasher
2 30-4864 AS53 Set of Contacts (incl. items 6, 8, 11, 12 & 13

oil table on page 4 *As required

*It is recommended that items 18 and 22 be replaced

ol L

A

1-301V (%)



AIOE’I PUBLI | N NO (;)D)

STATIONARY CONTACTS ARC CHUTES

T

Note: It not necessary to disconnect any wiring hese seldom
)} Remove the rews securing the stationary contacts yration are

10. Install the new ntacts and screws out any loose af

MAGNET
ELECTRICAL INTERLOCKS The magnet clamp screws item 33

The electrical interlock are renewable as a complete the two center a nutes are removed
1ssembly. See illustrations and tables below for the various LUBRICATION

nterlocks Do not lubricate any part of tt

EUTECTIC OVERLOAD RELAY Reset and tripped

relay has two steps of HEATER COIL P [ A trans;
(low or high) obtained by
POSITIONING THE HEATER COILS as
shown the adjacent istrations (Px Relay Reset — Dark V/indo
ition of the pointed ter S
the heater coil ¢ : Relay Tripped — Light (silver) Windcw

neater t| selection table 0 : Do not

th the starter illustrates
mounting position. All The parts called out on page 2 and listed or :
mounted in the same position g available for repairs. If parts are required other thar

LOW

d ‘\.1".‘»"""{1 e t' S re ay
1 pag

isted replace the complete relay

" ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE

ADE N

UsA
Vs A
S.K

v
SA
UusSa
BLOCK

I~
-~

@
®
-
o
~
™
v
°
b

SO0V MAX AC
MADE ™

MUST BE SAME POLAMTY
CUTLER MammEnr

MADE I~

600V MAX AC
CUTLER MAmMER
‘ TERMINAL

C320KA3
SO0V MAX AC
- aDE

o

CUTLER- HAMMER
C320K A1
CUTLER MAMMER
CI20KA2
ne C320791
CUTLER -MAMMER

“a SO0V MAK AC

N
~N
<
Aad

ADD ON TYPE

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
BLOCK

Cat. No.

Circuit atalog No Circuit Catalog Number

1 N.O C320KB7 C320KA1

C C320KA2 C3207B1
1 N.O.-1 N.C C320KB8 C320KA3

Operating Coils Selection Table

*

L 3
Suffix Suffix
Volts Cycles Part Number Letter Volts Cycles Part Number Letter

120 60 9-1891-1 A 600 60 9-1891-4 D
110 50 550 50

240 60 9-1891.2 3 208 60 >-1891-13
220 50

480 60 9.1891-3 > : g 9.1891-14
440 50

+«Suffix letter required only when power unit is ordered

Cutler-Hammer g 1Ny




PUBLICATION NO. (RP) Cl0D-1

TYPICAL CONTACTOR THREE POLE
WITH TWO CIRCUIT ELECTRICAL INTERLOCK

INTRODUCTION
This publication is designed to simplify inspection and

maintenance. It features

1. A publication number keyed to the ordering number of
the device , . . to simplify filing and fact finding.

2. A nameplate inscription keyed to the specific renewal
parts publication . . . to eliminate cross referencing.

3. An exploded view for easy, positive identification of
parts with illustrated steps on ‘‘how to assemble and
disassemble’ . . . to conserve time and eliminate

uesswork.

4. Comprehensive maintenance information to provide
maximum performance. This information should be
read carefully.

DESCRIPTION

These are 2 and 3 pole A-c contactors for across the line
applications within the ratings shown on the nameplate
of the equipment.

CARE

These A-c contactors require no mechanical main-
tenance. Any maintenance required can be performed
with an electrician's screwdriver. For continued uninter-
rupted performance, renew all of the power contacts and
springs at the same time before the contact \ip material
has worn away.

When renewing the contacts check all terminal screws
to insure they are tight and secure.

Suggestion — refer to publication 14183 for helpful in-
formation on inspecting and determining when to replace
contacts.

RENEWAL OF OPERATING COIL
The operating coi! is epoxy encapsulated and so con-
structed to provide long service life. Should the coil re-
quire changing, the entire operation can be performed in
a few minutes.
1. Unfasten the two pan head cover screws '‘A"” and re-
move the cover item 26 page 2.
2. Unfasten the four pan head screws item 25 securing
the clamp item 24 and the armature item 22. Remove
the clamp and the armature.
Pull the coil straight out.
Install the new coil with the coil terminal blades en-
aging the coil terminal clips.
nstall the armature (narrow end to the right) into its
seated operating position.

ol o

576

RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR
NEMA SIZE *2"" 2 AND 3 POLE AC CONTACTORS

6. Install {%e clamp and secure the screws.
7. Install the cover.

RENEWAL OF POWER UNIT

NOTE e The power unit item 1 consists of a factory assem-
bly of all the magnetic parts, movable contacts, and
their carrier assembly. This unit usually permits im-
mediate restoration to service of a device which may
have become inoperative.

Unfasten the two gold colored Hex. Head screws
“‘B", pull out the power unit, plug-in the new and re-
tighten the screws '‘B''. A set of stationary contacts is
included with the power unit. It is advisable to install
these stationary contacts at the same time, particularly
if visual inspection indicates that both the movable
and stationary contacts need replacement. Specify coil
by suffix letter selected from the coil table on page 4.

RENEWAL OF POWER CONTACTS
The power contacts when used within their rating will
provide long trouble free life. They should not be filed
or dressed.

1. Remove the power unit assembly by loosening the two
gold colored slotted hex. head screws ‘‘B'" and pull the
power unit straight out.

MOVABLE CONTACTS

2. Remove the contact bar item 30 by removing the two
screws item 31.

3. Push the springs item 10 off their seat on the retainer
item 9 and push out. (See sketch ‘*A").

4. Remove the retainers thru the wide opening in the
melding. The contacts item 8 will be free to come out.

TO REMOVE

PUSH SPRING INSTALL
OFF SEAT HERE CONTACT
thnumow
RETAINER 1
CONTACT
TP
SKETCH ‘A" SKETCH 'B”

5. Install the new contacts. (See sketch '‘B").

6. Install the new retainers. (See sketch ‘'C'"). The square
openings must be “eyed with the extrusions on the
contacts.

7. Install the springs, ..isert one end over the seat on the
retainer, compress springs and push in to seat over the
molding nib. (See sketch ‘*‘D").

INSTALL

INSTALL SPRING
RETAINER OVER RETAINER
THRU WIDE SPRING SEAT THEN

OPENING COMPRESS SPRING
/. AN

v}
PUSH IN
TO SEAT

OVER
MOLDING
NIB

SKETCH ‘D"

8. Install the contact bar to the push bars items 19 and

20 with screws item 31.

Note: The contact bar is keyed with projections on the
push-bars. Match the keys to insure correct fit
and assembly.

(Continued on Page 4)

SPRING
SEAT

RETAINER

SKETCH “‘C"

Made in U. 5 A

CUTLER-HAMMER, Milwaukee, Wis.

PAGE 1



Cl0D-1 rusuication no. (RP)

28

POWER UNIT

CUTLER-HAMMER, Milwaukee, Wis. SR O e



VS N U apEn

SIM 'eaNEMIIN ‘MIWNWVYH-NITILND

€ 39vd

RENEWAL PARTS  Information Required
To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.

PARTS LIST
1 2 Pole 3 Pole | i 2 Pole 3 Pole
| Oontacmr Contactor ) ‘ Contactor Contactor
Item [ No. | | No. | item | No. No.
No. Description of Part | Req.| Part No. | Req.| Part No No. Description of Part E Req. | Part No. |Req.| Part No.
® 1 |Power unit (includes items 4, 5, 8 thru i ‘ 17 | 632 x .312 Pan Head Sems Screw I 4 (11-2538-4 ’ 4 |11.25384
32) (see coil table page 4) ' 1 | ciobx | 1 | ciopx 18 | Coil (see coil tabie on page 4) 1 1 i
2 |Auxiliary Terminal Clamp LR o p. .- 55-1743 ¢ 55-1743 19  Push Bar (Left Hand) { 1 61-1629 ’ 1 161-1629
3 |Lug oy 20 | Push Bar (R.gm Hand) l 1 |61-1628 1 | 61-1628
Coppef (furmshed with open - 2 21 | Sprirg 2 |69-2692 W 2 6921392
.281 3
R TRk wilh s | . 802819 | 422 | Armature 1 [481020 |1 481020
contactors) 80-2798 80-2798 23 | Spring Plate 1 |69-2515 | 1 692515
4 11032 x 437 Pan Head Sems Screw 24 | Clamp Plate 1 |551878 | 1 551878
o - g~ bt ot | . 25 632 x .50 Pan Head Sems Screw 4 |11.2668 | 4 112668
S |Stationary Contact (mcl w/vtem 33| 4 6 Cover (includes items 27 and 28) ; !
6 |Insulator e 1 | 563494 | 1 | s6.3a9a | 26 MLl ameplate) (give complete
7 |Coil Termina! Clip -] 2 80-2871 2 80-2871 nameplate data for cover with
8 |Movable Contact (incl. w/item 33) 2 3 1;;"“'8“) 1 49_“56 | 1 | 49.4151
27 2 x 1.25 Pan Head Sems Screw 2 11.231 | 2 11-2310
9 |Retainer (included w/item 33) 2 3 ) | :
10 |Spring (included w/item 33) 2 3 28 | Spring : 4 |92 | 4 |692599
11 {832 x .50 Flat Head Thread Cuttmg 29 | 10-32 x 1.148 Siotted Hex. Head Sems |
S S OR g S 4 11-2251 6 11-2251 Screw ; 2 11-.2525 | 2 11-2525
12 |Blowout ) 4 | 62-529 6 62-529 30 | Contact Bar 1 23-3619-3 1 23-3619-3
{ 31 | 832 x .688 Round Head Sems Screw ;
13 | Magnet Housing (see item 29) 1 49-3664 1 49-3664 with Washers " 2 111-2524 ) 11.2524
i4 |Spring A 1 69-2604 1 69-2604 32 Moided Base . 1 17-9255 179255
*15 [Magnet Frame SR 1 17-8955 1 17-8955 433 | Set of contacts (mcludes items 4, 5, 8, | |
R TN NY 2 | 551877 | 2 | 551877 | 9 and 10) | 1 |624 |1 | 6242
*Coil must be specified by suffix letter selected from coil table on *As required.
page 4. The power units are supplied only with 3 power poles. *|t is recommended that items 15 and 22 be replaced together.
ARecommended Spare Parts
TERMINAL PLATE POSITIONS TERMINAL PLATES CONTROL TERMINALS
Selection and Position 1,456 2 3 Position
arrangement see S— - - - |
Adjacent table. b
i o ° © O 20 %
A AN PICTURE PICTURE =
1 L1 32; i _’3 L) © 2 2
"‘“,’P";J' 2 g 3
!I v - = — NS " | B z
| —— — z
I f}*f /= Part No. 80-2879 | 80-2740 . 80-3433 Part No. g
| s —=4 Mounting 10-32 T
;:ju)-’l e s e Screws | Item 4 in Parts List Tg'a"n""" 6-32 i
| ‘TI § 1 5 ! P | Item 2 in (¢}
DB M ol U Parts List —
n i - ' S
gL Part No. 112425 Part No. 55-1743 A
-
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(Continued from Page 1) .
STATIONARY CONTACTS FLECTRICAL INTERLOCKS
Note: It is not necessary to disconnect any wiring The electrical inlerlocks are renewable as a complete
9. Remove the screws securing the stationary contacts assembly. See illustrations and tables below for the vari-
10. Install the new contacts and screws ous electrical interlocks
Caution: The stationary contacts must be installed so they
seat on top of the terminal plates LUBRICATION
A control terminal, when used, (see table page 3) must Do not lubricate any part of this equipment.

be mounted on top of the stationary contacts

ACCESSORIES

ELECTRICAL INTERLOCKS, TERMINAL BLOCK
AND COIL TABLE

-

ADS
US A
Y MAX -
0181

TLER MAamMER
CUTLER HAMMER

JTLER HAMMER

ne. C320K85

>
-
o~
«
>
$0
o
‘iﬁ
- §
L
» W
o
QD
® o
-
v
- |
2

L
80¢(
3

CUTLER-HAMMER

l ADD ON TYPE ]
BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMlCNAL
BLOCK
Circuit Catalog No Circuit Catalog Number
| Cat. No.
1 N.O C320KB4 1 N.O C320KAl
1NC C320KA2 C3207B1
1 NO.-1NC C320KBS 1 N.O.-1 N.C. C320KA3
Operating Coils Selection Table
* .
Suffix Suffix
Volts Cycles Part Number Letter Volts Cycles Part Number Letter
120 60 9-1889-1 A 600 60 9 1889 4 D
110 50 550 50
240 60 9-1889-2 B 208 60 9-1889-13 E
220 50
480 60 9-1889-3 C 380 50 9-1889-14 L
440 50

+Suffix letter required only when power unit is ordered.

FAGE 4

CUTLER-HAMMER, Milwaukee, Wis. Made in U. 5. A



TYPICAL CONTACTOR THREE POLE
WITH TWO CIRCUIT ELECTRICAL INTERLOCK

INTRODUCTION
This publication s designed to simplify inspection and
ntenance. It features
1. A publication number keyed to the ordering number of
the device to simplify filing and fact finding
A nameplate inscription keyed to the specific renewal
parts publication to eliminate cross referencing
3. An exploded view for easy, positive identification of parts
with illustrated steps on ““how to assemble and dis
1ssemble to conserve time and eliminate guesswork
Comprehensive maintenance information to provide
maximum performance. This information should be read
carefully.
DESCRIPTION

These are 2 and 3 pole A-c contactors for across the line
applications within the ratings shown on the nameplate of
the equipment

5N

CARE

These A.c contactors require no mechanical maintenance
Anv mzinlenasice required can be performed with an
electrician’s screwdriver. For continued uninterrupted per

formance, renew all of the power contacts and springs at
the same time before the contact tip material has worn away
When renewing the contacts check all terminal screws to
insure they are tight and secure
Suggestion — refer to publication 14183 for helpful in-
formation on inspecting and determining when to replace
contacts

RENEWAL OF OPERATING COIL
The operating coil is epoxy encapsulated and so con
structed to provide long service life. Should the coil require
changing, the entire operation can be performed in a few
minutes
! Infasten the two pan head cover screws A’ and remove
the cover item 28 page 2

PUBLICATION NO (RP) ClOE-l

RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR
NEMA SIZE “3" 2 AND 3 POLE AC CONTACTORS

6. Install the clamp and secure the screws
7. Install the cover

RENEWAL OF POWER UNIT

NOTE e The power unit item 1 consists of a factory assem
bly of all the magnetic parts, movable contacts, and
their carrier assembly. This unit usually permits imme
diate restoration to service of a device which may have
become inoperative

Unfasten the two gold colored Hex. Head screws “B"

pull out the power unit, plug-in the new and retighten
the screws "‘B''. A set of stationary contacts is included
with the power unit. It is advisable to install these
stationary contacts at the same time, particularly if
visual inspection indicates that both the movable and
stationary contacts need replacement. Specify coil by
suffix letter selected from the coil table on page 4.

RENEWAL OF POWER CONTACTS
The power contacts when used within their rating will
provide lorz trouble free life. They should not be filed
or dressed

1. Remove the power unit assembly by loosening the two
gold colored slotted hex. head screws "B and pull the
power unit straight out

MOVABLE CONTACTS

2. Femove the contact bar item 34 by removing the two
screws and washers items 35 and 36

3. Refer to sketch ""A’". Raise the retainer item 12 against
the spring to free the contact so it can drop out

10 REMOVE SPRING
AND RETAINER

2
| -

SKETCH "A" SKETCH "B"

4. Refer to sketch “B’" and "C". Rotate the retainer into
the position shown and push it into the window to hold it
Lift the spring ofi the seat with a small screwdriver
Push the spring and retainer through the window

TO REMOVE CONTACY

PRIN F¥ NSt

MPRE SSE

SPRING

SKETCH “C

5. Refer to sketch "D
position as shown

6. Compress the spring wit™ the humb and index finger and
insert and seat in the cavity « ove the retainer

SKETCH “D"

Place ar.d hold the retainer in the

Unfasten the four pan head screws item 27 securing 7. Raise the retainer aga. st the spring, insert and position
the clamp item 25 and the armature item 22. Removs the contact. Contact tips must face away from the
the clamp and the armature retainer
3. Puil the coil straight 8. Install the contact bar to the push bars items 21 and 23
4. Install the new coil with the terminal blades engaging with screws and washers items 35 and 36
the coil termina f Note: The contact bar is not reversible. Match the ends
install the armature (narrow end to the left) into of the contact bar to fit inside the raised projections
seated operating pusition on the push-bars
~ontinued on Page 4
—— CUTLER-HAMMER, Milwaukee, Wis. .
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To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.

RENEWAL PARTS —

Information Required

PARTS LIST
2 Pole 3 Pole 2 Pole 3 Pole
Contactor Contactor Contactor Contactor
Item No. No. Item No. No.
No. Description of Part Req.| Part No. Req. PartNo. No. Description of Pan Req Part No. Req. Part No.
e 1 | Power unit (includes items 6, 8, 11 *18 Magnet Frame 1 48- 1030 11 a8 1030
thru 36 . 1 CI10EX 1 C10EX 19 | Clamp . 1 19-1570 1 19-1570
2 | Terminal Plate . . a 3223207 6 gco 307 20 | Coil (see Coil Table on page 4) 1 1
3 | Control Terminal 2 4 2 2824
o 21 | Push Bar (Left Hand) 1 611612 1 611612
4 | Auxiliary Terminal Clamp . . ...... * 55-1743 * 55-1743 *22 | Armature 1 48-1029 1 48-1029
51 1/420 x .625 Slotted Hex Sems 23 ' Push Bar (Right Hand) 1 61-1606 1 61-1606
Screw 3 ; * 11-2912 * | 11-2912
6 l 10-32 x .438 Flathead Sems Screw { 24 | Spring 2 69-2554 2 69-2554
(incl. w/item 53) 12 18 25  Clamp Plate | 1 79-8622 1 79-8622
{ X | 26 Indicating Plate | 2 | 304864 2 | 304864
ngopper (Furnished with Open | 27  10-32 x .62 Pan Head Sems Screw 4 11-2523 4 11-2523
|  Contactor) .... ............ 4 | 802801 6 | 80-2801 28 Cover (includes items 29 and 30)
Aluminum (Furmshed with | ‘ (without nameplate)(give complete
Enclosed Contactor) . ......... 4 80-3307 | 6 | 80-3307 nameplate data for cover with |
8 | Stationary Contact (incl. w/ntem 53)! 4 | 6 | nameplate) 1 49-4152 1 49.4152
9 | Coil Terminal Clip .. . 2 80-2747 2 | 802747 29 1/4-20 x 1.04 Pan Head Sems Scmwl 2 11-2312 2 11-2313
30 [ fomulplor .. ...... ... cicneeins 1 56-3494 | 1 56-3494 30 Spring 4 69-2552 4 69-2552
11 | Movable Contact (mcl w/item £3) 2 TR 3 " 31 1/420 x 1.45 Slotted Hex Head‘ |
12 ' Retainer (incl. w/item 53) .......| 2 3 i %l Sems gcrew 1 g SR el - oy 2 11-2522 2 11-2522
13 | Spring (incl. w/item 53) . .. ... ... BT . aas S ‘ ¥ W T 1 2340303 | 1 2340303
14 | 8-18 x .625 Pan Head Screw ... ... 4 11-3106 | 6 | 11-3106 35 No 10 Washer ceinreeenne.s @ | 916-166 4 916-166
No. 8 Lockwasher 1 16-42 | 6 | 1642 37 Molded Base | 1 | 179043 1 179043
15 Blowout ......... 4 62-531 6 | 62531 51  10-32 x .938 Pan Head Screw | 4 | 11-3107 4 11-3107
, !
16 | Magnet Housing (incl. 6 of item 14) | | 52 No. 10 Lockwasher 4 | 9164842 4 916-4847
‘ (see item 31) o & ke e e 1 493626 1 | 49-3626 A53 Set of Contacts (mcl items 6, 8, 11,
17 |SPprg . ..-:c.ciiiiieivianes 1 69-2770 1 | 692770 BRI 5 < - 52 o ksl s ol e 625 1 6252
oCoil must be specified by suffix letter selected from coil table on page 4. *As Required.

The power units are supplied only with 3 power poles.
ARecommended Spare Parts.

*It is recommencied that items 18 and 22 be replaced together

1-3012 (d¥) ON NOILYOINENd
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Continued from Page |
STATIONARY CONTACTS ARC CHUTES ‘
Note: It is not necessary to disconnect any wiring these seldom require renewal. Some burning and dis

9. Remove the screws securing the stationary ntacts coloration are normal. When the contacts are renewed, brush

10, Install the new contacts and screws out any loose accumulations

MAGNET
ELECTRICAL INTERLOCKS The magnet clamp screws item 33 are accessible when
The electrical interlock yre renewable as a complete the two center arc chutes are removed.

assembly. See illustrations and tables below for the various LUBRICATION
electrical interlocks Do not lubricate any part of this equipment

ACCESSORIES

ELECTRICAL INTERLOCKS, TERMINAL BLOCK
AND COIL TABLE

-
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«
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ciz20™)
CUTLER-MAMMER

RADE N VAR
MADE W USA
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ERminaL BLOCK

No. CI20KB8
CUTLER- MAMMER
CUTLER - NAMMER
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13 ii
> wh >:
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3

WADE W™ WS

CUTLER- HAMMER

\J

.~
no. CI20KATD
o

® 500V MAX AC

no. CI20KA)

r
L

S
l ADD ON TYPE l
BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
BLOCK
Circuit Catalog No Circuit Catalog Number
Cat. No
1 NO C320KB7 1 N.O C320KAl
1 N.C. C320KA2 C3207B1
1 NO-1 NC C320KB8 1 NO.-1 N.C C320KA3
Operating Coils Selection Table
* .
Suffix Suffix
Volts Cycles Part Number Letter Volts Cycles Part Number Letter
120 60 9.1891.1 A 600 60 9.1891-4 D
110 50 550 50
40 60 9.1891.2 B 208 60 9-1391-13 £
220 50 |
| |
480 60 9.1891.3 271500 50 9.1891-14 v |
440 50 i

«Suffix letter required only when power unit is ordered

>
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TYPICAL CONTACTOR THREE POLE
WITH TWO CIRCUIT ELECTRICAL INTEILOCK

INTRODUCTION
This publication is designed to simplify inspection and

maintenance. It features

1. A publication number keyed to the ordering number of
the device to simplify filing and fact finding

2. A nameplate inscription keyed to the specific renewal
parts publication . . . to eliminate cross referencing.

3. An exploded view for easy, positive identification of parts
with illustrated steps on "how to assemble and dis
assemble’’ to conserve time and eliminate guesswork

4. Comprehensive maintenance information to provide
maximum performance. This information should be read
carefully

DESCRIPTION

These are 2 and 3 pole A-c contactors for across the line
applications within the ratings shown on the nameplate of
the equipment

CARE

These A-c contactors require no mechanical maintenance
Any maintenance required can be performed with an
electrician’'s screwdriver. For continued uninterrupted per-
formance, renew all of the power contacts and springs at
the same time before the contact tip material has worn away.

When renewing the contacts check all terminal screws to
insure they are tight and secure.

Suggestion — refer to publication 14183 for heipful in-
formation on inspecting and determining when to replace
contacts

RENEWAL OF OPERATING COIL
The operating coil is epoxy encapsulated and so con-

structed to provide long service life. Should the coil require

changing, the entire operation can be performed in a few
minutes

1. Unfasten the two pan head cover screws ‘A"’ and remove
the cover item 28 page 2.

2. Unfasten the four pan head screws item 27 securing
the clamp item 25 and the armature item 22. Remove
the clamp and the armature.

3. Pull the coil straight out.

4. Install the new coil with the coil terminal blades engaging
the coil terminal clips.

5. Install the armature (narrow end to the left) into its
seated operating position

PUBLICATION NO (RP) 2105-1

576

RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR
NEMA SIZE ‘4" 2 AND 3 POLE AC CONTACTORS

6. Install the clamp and secure the screws.
7. Install the cover.

RENEWAL OF POWER UNIT

NOTE e The power unit item 1 consists of a factory assem-
bly of all the magnetic parts, movable contacts, and
their carrier assembly. This unit usually permits imme-
diate restoration to service of a device which may have
become inoperative.

Unfasten the two gold colored Hex. Head screws "B,
pull out the power unit, plug-in the new and retighten
the screws ‘B''. A set of stationary contacts is included
with the power unit. It is advisable to install these
stationary contacts at the same time, particularly if
visual inspection indicates that both the movable and
stationary contacts need replacement. Specify coil by
suffix letter selected from the coil table on page 4.

RENEWAL OF POWER CONTACTS
The power contacts when used within their rating will
provide long trouble free life. They should not be filed
or dressed.

1. Remove the power unit assembly by loosening the two
gold colcred slotted hex. head screws ““B'' and pull the
power unit straight out.

MOVABLE CONTACTS

2. Remove the contact bar item 34 by removing the two
screws and washers items 35 and 36

3. Refer to sketch "A"”. Raise the retainer item 12 against
the spring to free the contact so it can drop out.

TO REMOVE SPRING
AND RETAINER

ROTATE RETAINER
PUSH INTO WINDOW

i

TO REMOVE CONTACT

RAISE RETAINER
TO FREE CONTACY

SKETCH /" SKETCH "B

4. Refer to sketch "B and "C’’. Rotate the retainer into
the position shown and push it into the window to hold it.
Lift the spring off the seat with a small screwdriver.
Push the spring and retainer through the window.

PRY SPRING OFF SEAT INSERT COMPRESSED
PUSH SPRING HERE

SPRING AN( AND OVER

RETAINER OUT S“Y_X
i |

SKETCH "C” SKETCH D"

5. Refer to sketch “'D". Place and hold the retainer in the
position as shown

6. Compress the spring with the thumb and index finger and
insert and seat in the cavity above the retainer.

7. Raise the retainer against the spring, insert and position
the contact. Contact tips must face away from the
retainer.

8. install the contact bar to the push bars items 21 and 23
with screws and washers items 35 and 36.

Note: The contact bar is not reversible. Match the ends
of the contact bar to fit inside the raised projections
on the push-bars.

(Continued on Page 4)

Made inU. S A
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RENEWAL PARTS — Information Required
To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.
PARTS LIST
| 2 Pole 3 Pole I 1 2 Pole 3 Pole
Contactor Contactor | Contactor Contactor
itern No. No. | item | No. | No. ]
No Description of Part | Req. | Part No. | Req. Part No. No. Description of Part | Req. | Part No. J’Req. i Part No.
e 1 Power unit (includes items 6, 5, 11 | | *18  Magnet Frame 1 481030 |1 481030
thru 36) g 1 CI10FX 1 3 C10FX 19 Ciamp 1 19-1570 \ 1 | 19-1570
2  Terminal Plate 4 80-2810 6 80-2810 20 | Coil (see Coil Table on Page 4) 1 3 3
3 Control Terminal 2 80-2824 2 80-2824 21 | Push Bar (Left Hand) 1 61-1612 { 1 61-1612
4  Auxiliary Terminal Clamp PPt (S 55-1743 * 55-1743 *22 | Armature 1 48-1029 | 1 48-1029
5 1/4-20 x .625 Slotted Hex Sems 23 ! Push Bar (nght Hlnd) 1 61-1606 1 61-1606
Screw Sem Sc 11-2912 * 11-2912 24 XSprmg ‘ : sb .k - 69-2554 2 69-2554
6  10-32 x .438 Fiat Head S rew ‘ |
| (incl. w/item 53) | 16 24 25 | Clamp Plate . B 79-8622 1 79-8622
| 26 | Indicating Plate ......... 2 30-4864 2 30 4864
7 Lue " PR Cu 27 | 10-32 x .62 Pan Head Sems Screw B 11-2523 4 11-2523
O r (Furnis! wi n Con-| !
| ,.c"’g‘,;,,‘ . 4 80-2812 6 80-2812 28 ‘Covey (includes items 29 and 30)
Aluminum (Furnished with | (without nameplate) (give com- !
| Enclosed Contactors) | a4 | 803379 | 6 | 803379 l plete nameplate data for cover |
8 | Stationary Contact (incl. w/item 53) 4 . 6 | with nameplate) 1 494152 | 1 | 494152
9 | Coil Terminal Clip [ 2 | 802747 2 80-2747 29 | 1/4-20 x 1.04 Pan Head Sems Screw 2 11-2313 2 |11-2313
| | 30 Spnng ............. “ 69-2552 4 69-2552
10 | Insulator 4 3 56-3494 1 56-3454
11 | Movable Contact (incl. w/item 53) | 2 3 | 31 | 1/4-20 x 1.45 Siotted Hex Head
12 | Retainer (incl. w/item 53) . ’ 2 3 | Sems Screw | 2 ‘ 11-2522 2 11.2522
| 34 | Contact Bar . . . cees | 1 | 23-354231 1 23-3542-3
13 'Sprmg (incl. w/item 53) . : . . : 3 | . 35 lNo. 10 Washer _ . ceeo. 1 4 | 916166 4 916-166
14 | 8-18 x .625 Pan Head Screw | 4 11-3106 6 | 11-3106 {
| No. 8 Lockwasher venen 4 16-42 6 | 1642 37 |Moloed R . i s via & sl b 1 } 17-9044 1 179044
15 | 8|owout ‘ 4 62-531 6 | 62531 g; }‘0311’; L938“Parrl|eHead Screw . : | ;}-3!07 4 11-3107
prost |
16 | Magnet Housing (mcl 6 of item 14) | - — ‘ chand R | o=
| (see item 31) .. .. . 1 49-3626 1 49-3626 A53 | Set of contacts (includes items 6, 8 |
17 | Spring | 1 | 692770 | 1 | 692770 11,12813) ... 2] 1 |62 1 | 6262
oCoil must be specified by suffix letter selected from coil table on page 4. *As required.

The power units are supplied only with 3 power poles.
ARecommended Spare Parts.

*It is recommended that items 18 and 22 be replaced togeiher

1-40120 (d¥) ON NOILYDIINENd
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Continued from Page | ‘

STATIONARY CONTACTS ARC CHUTES
Note: It is not necessary to disconnect any wiring These seidom require renewal. Some burning and dis

9. Remove the screws securing the stationary contacts coloration are normal. When the contacts are renewed, brush

10. Install the new contacts and screws out any loose accumulations

MAGNET
ELECTRICAL INTERLOCKS The magnet clamp screws item 33 are accessible when
The electrical interlocks are renewable as a complete the two center arc chutes are removed

assembly. See illustrations and tables below for the various LUBRICATION
electrizal interlocks Do not lubricate any part of this equipment

ACCESSORIES

ELECTRICAL INTERLOCKS, TERMINAL BLOCK
AND COIL TABLE
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ADD ON TYPE
BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
BLOCK
Circuit Catalog No Circuit Catalog Number
Cat. No.
1 N.O C320KB7 1 N.O. C320KAl
1 N.C. C320KA2 C320TB1
I NO-1NC C320KB8 1 N.O.-1 N.C. C320KA3
Operating Coils Selection Table
» .
Suffix Suffix
Volts Cycles Part Number Letter Volts Cycles Part Number Letter
120 60 9-1891-1 A 600 60 9-1891-4 D
110 50 550 50
240 60 9.1891-2 B 208 60 9-1891-13 E
220 50 ‘
480 60 9.1891-3 C 380 50 9-1891-14 L
440 50

«Suffix letter required only when power unit is ordered

CUTLER.-HAMMER, Milwaukee, Wis. Made in U. 5. A
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RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE *‘1"

PUBLICATION !uo__(RP) QSOE- 1

1189

2 AND 3 POLE REVERSING STARTER WITHOUT OVERLOAD RELAY

Typical Starter Three Pole with Two Circuit Electrical Interlock

INTRODUCTION
This publication is designed to simplify inspection and

maintenance. It features . . .

1. A publication number keyed to the ordering number of
the device . . to simplity tiling and fact finding.

2. A nameplate inscription keyed to the specific renewal
parts publication . . . to eliminate cross referencing.

3. An exploded view for easy, positive identification of
parts with illustrated steps on ‘how to assemble and
disassemble”’ . to conserve time and eliminate

uesswork.

4. Comprehensive maintenance information to provide
maximum performance. This information should be
read carefully.

DESCRIPTION
These are 2 and 3 pole A-c magnetic reversing starters

without overload relay for across the line appiications with

in the raiings shown on the nameplate of the equipment.

CARE

These starters require no mechanical maintenance. Any
maintenance required can be performed with an electri-
clans screwdriver. For continued uninterrupted perform-
ance, renew all of the power contacts and springs at the
same time before the contact tip material has worn away.

When renewing the contacts check all terminal screws
to insure they are tight and secure,

Suggestion refer to publication 14183 for helpful
information on inspecting and determining when to re-
place contacts.

RENEWAL OF OPERATING COIL
The operating coil is epoxy encapsulated and so con-
structed to provide long service life. Should the coil require
changing, the entire uperation can be performed in a few
minutes.
1. Unfasten the two pan head cover screws '‘A" and
remove the cover item 16
Tilt the top of the armature item 11 away trom the coil.
Slide the armature up and out.
. Remove the spring plate item 12
. Pull the coll straight out.
. Install the new coil with the coil terminal blades engag-
ing the coil terminal clips
. Install and seat the spring plate.
Slide the armature (narrow end to the right) into its
seated operating position.
Install the cover.

© O OOV wN

RENEWAL OF POWER UNIT

NOTE @ The power unit item 1 consists of a factory assem-
bly of all the magnetic parts, movable contacts, and
their carrier assembly. This unit usually permits imme
diate restoration to service of a device which may
have become inoperative.

Unfasten the two gold colored Hex. Head screws ‘'B"',
pull out the power unit, plug-in the new and'retighten
the screws ‘'B''. A set of stationary contacts is included
with the power unit. It is advisable to install these sta-
tionary contacts at the same time, particularly if viseal
inspection indicates that both the movable and station
ary contacts need replacement. Specify coil by suffix
letter selected from coil table on page 4.

RENEWAL OF POWER CONTACTS
The power contacts when used within their rating will
provide long trouble free life. They should not be filed
or dressed.

1. Remove the power unit assembly by loosening the two
gold colored slotted hex. nead screws ‘‘B"' and pull the

ower unit straight out.
MOVABLE CONTACTS

TO INSTALL
TNSERT
UFT END

SKETCH “'B"’

SKETCH “*A"’
2. Depress one end of the movable contact and push the

contact out (see sketch ‘*A").
3. Remove the springs item 10.
4. Remove the retainers item 9.

SEAT SPRINGS
OVER MOLDING
PROJECTION

INSTALL
RETAINERS
WITH ENDS uP

—

SKETCH ‘‘C"’ SKETCH ‘D"

5. Install the new retainers item 9. (see sketch ''C").
Note  the retainer must be installed so the springs will
seat over the extruded hole, with the retainer ends
extending away fromi the contacts.

6. Install the spring item 10. (see sketch ‘D).

7. Install the contact (see sketch ‘'B"). Insert contact,
raise end slightly and push in to seat.

STATIONARY C%N ACTS

NOTE It is not necessary to disconnect any wiring.

8. Remove the screws securing the stationary contacts

9. Slide the contact out of the groove in the molding. A
hole in the contact plate is provided for convenient
removal with a screwdriver.

10. Install the new contacts.

CAUTION - - The stationary contacts must be installed so
they seat on top of the terminal plates. (See typical
assembly top of page 2).

ELECTRICAL INTERLOCKS
The electrical interlocks are renewable as a complete

assembly. See page 4 for the various electrical interlocks.

LUBRICATION
Do not lubricate any part of this equipment,

Made inU S A
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RENEWAL PARTS
To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.

Information Required

PARTS LIST
| 2 Pole 3 Pole 2 Pole 3 Pole
Rev Staner Rev. Starter Rev. Starter Rev. Starter
tem g No. | Item ' No.
No. Descnphon of Part Req. Part No. FReg. PartNo No. Descnptuon of Part Req Plrt No. |Req.  Part No.
5 s 90 - ~s o B ! e o Bdds ot vl s G RS ». | —
.l Power unit (includes utems 3, 4, 8 16 Cover (mcludes items 15 and 17
thru 27) (see coil table p. 4) 2 clocx C10CX w/o nameplate) (give complete
2 Power Terminal Clamp 4 55-1763 * 55-1763 nameplate data for cover with |
3 Stationary Contact (incl. w/utem 30) 8 12 nameplate) 2 454114 2 1494114
17 | Spring R ot o 8 69-2508 8 69-250)8
4 Contact Mounting Screw (mcl w/ 18 | Push Bar (see item 13) ® | .. 2
item 30) oo . B A 8 on e 8 12
5 | Insulator 2 56-3493 2 56-3493 19 | Coil (see coil table on page 4, e 2 : 2
6 Coil Terminal Clip a 55-1681 4 55-1681 20 | Strap - . 2 19-1723 2 19-1723
*21 | Magnet Frame .. .. ........... 2 17-8911 2 178911
7  Auxiliary Terminal Clamp . ....... * 55-1743 * 55-1743 o
8 Movable Contact (incl w/.tem w) 4 = 6 R LRI .~ - & sonm sk o e B ki Biie 5 s . @ | 692766 2 69-2766
9 | Retainer (incl. w/item 30) . o I 6 23 \ Slotted Hex. Head Screw . . ... ... B 11-2518 4 11.2518
10 i ‘el 90 s 6 24 | Magnet Housing ............... 2 49 3606 2 49-360€
r ncl. em w |
*11 i’f"::?ug - ) 2 48-1019 2 48-1019 22 | 8-32 x go Pan Head Screw sspgriand - 11-251% 4 11-2515
1 t ) 2 692765 2 692765 2 ontact Bar Kit (includes item 13, does|
il D diina | not include items 8, 9, 10) ........ | 2 |e1298c | 2 |61-2980
13  Push Bars (inciudes items 14, 18 27 | 6-32 Pan Head Screw (included w/items!
. and 27) q i g;;asg; i g;‘;g; b BB BN o i S e S a3 wvesd B - § cenese
14 | Spring ' ¢ 28 | Molded Base ...............coneun- 2 | 179014 | 2 | 17-9014
15 | Pan Head Sems Screw . ... ...... 4 112517 4 112517 29 | Mechanical Interiock ... . ... .. | 1 |c3z2ikm1 | 1 |c321km1
| A30 | Setof Contacts (includes items 3, 4, 8, 9]
L | | | | ‘. B0 i el 6-23 2 | 6-23-2
oCoil must be specified by suffix letter selected from coil table on page 4. *As Required.
The power units are supplied only with 3 power poles. *It is recommended that items 11 and 21 be replaced together.
ARecommended Spare Parts.
TERMINAL POSITIONS TERMINALS
Selection and
arrangement see y _POSITION i TERMINAL CLAMPS
Adjacent table. 1,4 3,6 7.10 8 11 9,12 POWER | AUXILIARY
il N WITH % D
= f . 1 A 3 PROVISION
‘.-':Lz u —.-'1 R i il W FOR 10-32
OBl .n-a - —~ B #6-32
} " — ﬁ“ﬁ;‘&*‘ AUXILIARY ftem 2in  Item 7 in
. : — . TERMINAL Parts List Parts List
{ ¢ 0e ;E PART NO. | 8y 3167 803168 T e SRS 55.1763 55.1743
' —= d i | POWER
D S Nor v WITHOUT = >
‘?L- e ) »&"Y:{ PROVISION
A sl |9 sl (v [2] FOR !
i | AUXILIARY | @ Q’» \
N TERMINAL #10-32
PART NO. 80-2788-2 80-2786 80-2788-3 80-2788-3 | 80-2786-3 80-2788-2 55-1753

1-206D (d¥) On nNouvonand
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ACCESSORIES

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE
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BOOv Max ac
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0 MAX A
TLER MAMMER
" ADE A
CUTLER MHAMMER
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RMINAL BOCK

600V
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ADD ON TYPE
BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
I —— —I BLOCK
' t g N Circuit Catalog Number
| 3 Cat NU
None 1 N.O C320KAl
| L KB I N.C C320KA2 C320TB1
. s ol 1 N.O.-1 N.C C320KA3
L KE .
Operating Coils Selection Table
. *
Suffix Suffix
Volt vcles Part Number Letter Volts Cycles Part Number Letter
120 6 Q 1 7 1 600 60 3-1887-4 D
110 50 550 50
0 6l 9 1887 E | 60 9-18 < E
AR( H( 9.1 4 9 \
i 44 ) ‘
| |

PACGE

+otfix letter requ

red only when power unit is ordere
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RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE ‘2"’
2 AND 3 POLE REVERSING STARTER WITHOUT OVERLOAD RELAY

Typical Starter Three Pole with Two Circuit Electrical Interiock

INTRODUCTION
This publication is designed to simplify inspection and

maintenance. It features .

1. A publication number keyed to the ordering number of
the device to simplify filing and fact finding

2. A nameplate inscription keyed to the specific renewal
parts publication . to eililminate cross referencing

3. An exploded view for easy, positive identification of
parts with illustrated steps on '‘how to assemble and
disassemble”’ to censerve time and eliminate

uesswork

4. Comprehensive maintenance information to provide
maximum performance. This information should be
read carefully

DESCRIPTION

These are 2 and 3 pole A-c magnetic reversing sturters
without overload relay for across the line applications with-
in the ratings shown on the nameplate of the equipment.

CARE

These starters require no mechanical maintenance. Any
maintenance required can be performed with an elec.
trician’'s screwdriver. For continued uninterrupted per-
formance, renew all of the power contacts and springs at
the same time before the contact tip material has worn
away.,

When renewing the contacts check all terminal screws
to insure they are tight and secure.

Suggestion  refer io publication 14183 for helpfu! in
formation on inspecting and determining when to replace
contacts.

RENEWAL OF OPERATING COIL
The operating coil is epoxy encapsulated and so con-

structed to provide long service life. Shou!d the coil re.

quire changing, the entire operation can be performed in

a few minutes.

1. Unfasten the two pan head cover screws '‘A" and re-

move the cover item 26 page 2.

2. Unfasten the four pan head screws item 25 securing
the clamp item 24 and the armature item 22. Remove
the clamp and the armature.

. Pull the coil straight out.

. Install the new coil with the coil termiral blades en:

aging the coil terminal clips.

. Install the armature (narrow end to the right) into its
seated operating position.

o W

6. Install the clamp and secure the screws
7. Install the cover.

KENEWAL OF POWEL UNIT

NOTE®The power unit item 1 consists of a factory assem-
bly of all the magnetic parts, movable centacts, and
their carrier assembly. This unit usually permits im.
mediate restoration to service of a device which may
have hecome inoperative,

Unfasten the two gold colored riex. Head screws
““B", pull out the power unit, plug-in the new and re-
tighten the screws ''B’'. A set of stationary contacts is
inciuded with the power unit, It is advisable to install
these stationary contacts at the same time, particularly
if visual inspection indicates that both the movable
and stationary contacts need replacement. Specify coil
by suffix letter selected from the coil iable on page 4.

RENEWAL OF POWER CONTACTS
The power contacts when used within their rating will
provide long trouble free life. They shou'd not be filed
or dressed.

1. Remove the power unit assembly by loosening the two
gold colored slotted hex, head screws '‘B" and pull the
power unit straight out.

MOVABLE CONTACTS

2. Remove the contact bar item 30 by removing the two
screws item 31.

3. Push the springs item 10 off their seat on the retainer
item 9 and push out. (See sketch ‘*A".)

4. Remove the retainers thru the wide opening in the
molding. The contacts item 8 will be free to come out.

TO REMOVE
PUSH SPRING INSTALL
OFF SEAT MER! CONTACY
wa XTRUSION
RETAINER 1
CONTACY
TP
SKETCH A" SKETCH *'B"

5. Install the new contacts. (See sketch ‘'B".)

6. Instali the new retainers. (See sketch *'C'".) The square
openings must be keyed with the extrusions on the
contacts.

7. Install the springs, insert one end over the seat on the
retainer, compress springs and push in to seat over the
molding nib. (See sketch ''D"".)

INSTALL INSTALL SPRI
RETAINER OVER RETAINER
THRU WIDE SPRING SEAT THEN

OPENING COMPRESS SPRING

AND

PUSH IN
SPRING TO SEAT
SEAT OVER
MOLDING
NIB

RETAINER

SKETCH *C"

SKETCH *'D"
8. Install the contact bar to the push bars items 19 and

20 with screws item 31.

NOTE: The contact bar is keyed with projections on the
push bars. Match the keys ‘o insure correct fit
and assembly.

(Continued on Mage 4)

Made in U S A

CUTLER-HAMMER, Milwaukee, Wis.
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RENEWAL PARTS — Infor nation Required

To insure prompt handling of renewal parts orders, please include the follow ng: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.

PARTS LIST
| 3 Pole 3 Pole
— - 3','"_""8 5"3’; = P Re\msm. Shder
No. Descnpt»on of Part No. Req. | Part No No. Descnptvon of Part No R'q I Plrt No.
® 3 Power unit (includes tems 4 5 8 thru 3‘) 17 632 x .312 Pan Head Sems Screw 8 ll 2533—4
(see coil table page 4) 2 C10DX 18 Coil (see coil teble on page 4) 2
2  Auxiliary Terminal Clamp * 55-1743 19 Push Bar (Left Hand) 2 61-1629
3 Lusop — 20  Push Bar (Right Hand) 2 61-1628
per (furnished with open contactors) 80-281 y
Aluminuin (furn. with enclosed contactors) 80-2798 .gé i"‘ "f ; 3%
4 1032 x 437 Pan Head Sems Screw (incl. mature ¢
w/item 34) . 23 Spring Plate 2 692515
24 Clamp Plate 2 55-1878
5  Stationary Contact (included w/item 34) 12 2¢ 632 x 50 Pan Head Sems. Scrow 8 11-2668
6 | Insulator v 2 | 563494 26  Cover {includes items 27 and 28) (without |
' Coil Termunal Ciip 4 80-2871 nameplate) (give complete nameplate data ‘
8 Movable Contact (included w/item 34) 6 for cover with nameplate) > 494151
9  Retainer (included w/item 34) 6 27 10-32 x 1.25 Pan Head Sems Screw B 11-2310
10  Spring (included w/item 34) 6 28  Spring 8 69-2599
11 832 x .50 Flat Head Thread Cutting Screw 12 11-2251 29  10-32 x 1.142 Slotted Hex. Head Sems Screw 4 11.2525%
12 | Blowout 12 62529 30 Contact Bar 2 2336193
13 | Magnet Housing (see item 29) 2 49-3664 31 8-3w2 x M?saa Round Head Sems Screw with
14 | Spring 2 69 2604 s 1a as - 4 11-2524
*#15 | Magnet Frame 2 17-8955 3 olded 2 17-9255
16 | Clamp 4 55-1877 33  Mechanical Interiock 1 C321KM2
'R | 1 A34  Set of Contacts (incl. items 4, 5, 8, 9 & 10) 2 | 6242
oCoil must be specified by suffix letter selected from coil tabie on page 4. *As Required.
The power units are supplied only with 3 power poles. *it is recommended that items 15 and 22 be replaced togather.
ARecommended Svare Parts.
TERMINAL PLATE POSITIONS TERMINAL PLATES CONTROL TERMINALS
Selection and arrangement .
: .47 2or3
see adjacent table. ’— Position thru 12 =9 3.6 Position 1.4 Soré
. —\ 2 e P oo
LL2AIR ) | LALLE R, PICTUR
e 5|8 e S PICTURE a © o £
Part No. 803392 = 802805
Part No ao 2879 = 802740 80 2433 _— —— —
189 0N D
e ) e - Mounting 10-32 Terminal 632
. . v Screws Item 4 in Parts List Clamp Item 2 in
Parts List
Part No. 11-2425 Part No. 55 1743

100G (d¥) ON NOLL¥IITENg
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(Continued from Page 1)
STATIONARY CONTACTS ELECTRICAL INTERLOCKS
Note: It is not necessary to disconnect any wiring The electrical interlocks are renewable as a complete
9. Remove the screws securing the stationary contacts assembly. See illustrations and tables below for the vari
10. install the new contarts and screws ous electrical interlocks
Caution: The stationary contacts must be installed so they
seat on top of the terminal plates LUBRICATION
A control terminal, when used, (see table page 3) must Do not lubricate any part of this equipment

be mounted on top of the stationary contacts

ACCESSORIES

ELECTRICAL INTERLOCKS, TERMINAL BLOCK
AND COIL TABLE

.
/‘ -
MER

DV MAX

Ne. C320KB5

SO0V MAX AC

CUTLER MammEn
’ALD HAM

MUST BE SAME POLARITY

<
& )

<
« 3
< >
& 2
i °
v

C320KA1

CUTLER- HAMMER
C320KA2

~N

l‘\':) K ‘

RMiINAL

c32018)
CUTLER - HAMMER
MADE I

e

®
C

ADD ON TYPE-

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK
Circuit | Catalog No Circuit Catalog Number
I1NO | C320KB4 1 N.O C320KA1l
| 1 N.C. C320KA2
1 N.O.-1 N.C. | C320KB5 1 N.O.-1 N.C C320KA3

Operating Coils Selection Table

TERMINAL
BLOCK

Cat. No. |

C3207TB1 I

—————

*
Suffix

Volts Cycles Part Number Letter Veits Cycles Part Number
120 60 9 1889 1 A 600 60 9 1889 4
110 50 550 50
240 60 9-1889-2 B 208 60 9-1889-13
220 50
480 60 9-1889-3 C 380 50 9-1889-14
440 50

»*
Suffix
Letter

D

* Suffix letter required only when power unit is ordered.

PAGE 4 CUTLER-HAMMER, Milwaukee, Wis.

Made inU. S. A
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RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE “3" 3 POLE THREE PHASE
REVERSING STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY

Typical Horizontal
Reversing Starter

INTRODUCTION

This publication is designed to simplify inspection and

maintenance. It features

1. A publication number keyed to the ordering number of
the device to simplify filing and fact finding

2. A nameplate inscription keyed to the specific renewal
parts publication tc eliminate cross referencing

3. An exploded view for easy, positive identification of parts
with illustrated steps on “hcw to assemble and dis
ascemble to conserve time and eliminate guesswork

4. Compiehensive maintenance information to provide
maximum performance. This information should be read
carefully

DESCRIPTION

These are three pole, three phase. reversing A-c magnetic
starters for across the line applications within the ratings
shown on the nameplate of the equipment.

CARE

These starters require no mechanical maintenance. Any
maintenance required can be performed with an electrician's
screwdriver. For continued uninterrupted performance, re
new all of the power contacts and springs at the same time
before the contact tip material has wern away

When renewing the contacts check all terminal screws to
insure they are tight and secure

Suggestion — refer to publication 14183 for helpful
information on inispection and determining when to replace
contacts

RENEWAL OF OPERATING COIL

The operating coil is epoxy encapsulated and so con
structad to orovide long service life. Should the coil require
changing, the entire operation can be performed in a few
minutes
1. Unfasten the two pan head cover screws A"’ and re

move the cover item 28 page 2
2. Unfasten the four pan head screws item 27 securing the

clamp item 25 and the armature item 22. Remove the

clamp and the armature

3. Pull the coil straight out

4. Install the new coil with the coil terminal blades engaging
the coil terminal clips

Made inU. S. A

: ‘(77» jA ‘1
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Typical Vertical
Reversing Starter

5. Install the armature (narrow end to the left) into its
seated operating position

6. Install the clamp and secure the screws

Install the cover.

~

RENEWAL OF POWER UNIT

NOTE e The power unit item 1 consists of a factory assem
bly of all the magnetic parts, movable contacts, and
their carrier assembly. This unit usually permits imme-
diate restoration to service of a device which may have
become inoperative.

Unfasten the two gold colored Hex Head screws “"B”
nuli out the power unit, plug-in the new and retighten
the screws '"B'". A set of stationary contacts is included
with the power unit. It is advisable to install these
stationary contacts at the same time, particularly if
visual inspection indicates that both th® movable and
stationary contacts need replacement. Specify coil by
suffix letter seiected from the coil table on page 4.

ontinued on Pages 4 and 6

Cutler-Hammer
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RENEWAL PARTS — Information Required
To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.

HORIZONTAL REVERSING STARTER
PARTS LIST

V'S ‘"N vl epey

3 Pole 3 Pole
Reversing Starter Reversing Starter
Description of Part 3. T Part No. No. Description of Fart No. Req. Part No

+

ke it = .. ) el e -
Power Unit (includes items 6, 8, 11 thru 36) CI10EX Indicating Plate 4 30-4864
Terminal Plate ‘ 80-2807 27 10-32 x .62 Pan Head Sems Screw | 8 11-2523

| Control Terminal | 80-2824
| 28 Cover (includes items 29 and 30) (without
Auxiliary Terminal Clamp 55-1743 nameplate) (give complete nameplate data
14-20 x .625 Slotted Hex Sems Screw 11-2912 for cover with nameplate) |
10-32 x .438 Flathead Sems Screw (included 29 14-20 x 1.04 Pan Head Sems Screw
w/item 53) 30 Spring

Lug | 3i 14-20 x 1.45 Slotted Hex Head Sems Screw
Copper (furnished with open starter) { 80-2801 34 Contact Bar
Aluminum (furnished with enciosed starter) | 80-3307 35 No. 10 Washer

Stationary Contact (included w/item 53) |

Coil Terminal Clip

454152
11-2313
69-2552

11-2522
23-4030-3
916-166

17-9043

N BNE BN

-
A OM

80-2747 37 Moided Base
38 Overload Relay (includes items 4, 7, 39, 40,
56-3494 41, 43 thru 47)
With Copper Lugs
With Aluminum Lugs
Terminal Plate

11-3106 C 10-32 x .50 Pan Head Sems Screw.
16-42 6-32 x 3.12 Round Head Sems Screw
62-531 Connector

49-3626 Screw
69-2770 Terminal Plate
48-1030 14-20 x .75 Slotted Hex Head Sems Screw

19-1570 46 Button (white)
47 Thermal Element .
61-1612 48 Connector (contactor to overload relay)

48-1029 50 Mechanical Interlock !
61-1606 51 10-32 x .938 Pan Head Screw i
|
|

{ Insulator
Movable Contact (included w/item 53)
Retainer (included w/item 53)

Spring (included w/item 53) |
8-18 x .625 Pan Head Screw i
i No. 8 Lockwasher '
Blowout

10-3563-5
10-3563-13
80-2889

aoN

:
|
z

ES

-

R
nan®
=W W

e N L

|

Magnet Housing (incl. 6 of it. 14) (see it. 31) |
Spring
| Magnet Frame

NN
wWwon

Jou

R VS

53-1346-6
10-4057
25-2848

C321KM3
11-3107
916-4842

6-25-2

| Clamp
| Coil (see coil table on page 4)
| Push Bar (leit hand)

W W=

\
|
|
Armature :
| Push Bar (right hand) i

I

AN NNN

69-2554 52 No. 10 Lockwasher
79-8622 A53 Set of Contacts (incl. items 6, 8, 11, 12 & 13)

1 d

oCoil must be specified by suffix letter selected from coil table on page 4 * As required
The power units are supplied only with 3 power poles. *It is recommended that items 18 and 22 be replaced together.

ARecommended Spare Parts.

| Spring

N 0000

N

25 |Clamp Plate

1-30GY (d¥) ON Nolivonand
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EUTECTIC OVERLOAD RELAY

This overload relay has two stej

adyustment (lcw or
by POSITIONING THE
COILS as shown in the ad
ustrations Note the lo
the pointed terriinal on the
coil

high)

The heater coil selection
furnished with the starter
trates the proper mounting
mounted in t

the same position

(RP)

heater

of

obtained
HEATER
acent

Relay Reset — Dark Wir
of
Relay Tripped — Light

ible

iHlus

position
for a

overloac

given

ELECTRICAL INTERLOCKS, TERMINAL BLOCK
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™
»
o
™~
C -
B
&
z

POLARITY

~
[
iN

ADE
Us A

“BE SAME
CUTLER- HAMMER

.
& i

BASE MOUNTED

AND COIL TABLE

S A

) S

[
MADE IN:
RMINAL

500V MAK Al
CUTLER MAMMER

600V MAI‘<A|‘

CUTLER - HAMMER
c 320781

CUTLER HAMM

‘= DE
MAD

~Na

®

Circuit Catalog No

1 N.O C320KB7

1 N.O.-1 N.C C320KB3

ADD ON TYPE

FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL

Circuit Catalog Number
C320KA1
C320KA:
C320KA3

Operating Coils Selection Table

Volt:

120 60
110 50

240 60
220 50

480 60
440 50

Cycles

.
Suffix

Part Number Letter Volts Cycles Part Number

9-1891-1 600 60 9
550 50

i891-4
9.1891-2 208

9-1891-3 ; 380

*Suffix letter require

only when power unit is ordered.

Cutler-Hammer E. TN oo
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RENEWAL PARTS — Information Required
To insure prompt handling of renewal paits orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED

VERTICAL REVERSING STARTER
PARTS LIST

ftem
Description of Part

Power unit (ind jes items 6, 8, 11 thru 36)
Terminal Plate
Control Terminal Plate
62 Pan Head Sems Screw
Auxiliary Terminal Clamp
14-20 x .625 Slotted Hex Sems Screw . 11-2912 28 Cover (includes items 29 and 30) (without
10-32 x .438 Flathead Sems Screw (included nameplate) (give complete nameplate data
w/item 53) 3 for cover with nameplate)
. ) x 1.04 Pan Head Sems Screw

Lug Spring

Copper (furnished with open starter) £ 80-2801

Aluminum (furnished with enclosed starter) 5 80-3307 - 14-20 x 1.45 Slotted Hex Head Sems Screw
Stationary Contact (incl. w/item 53) : Contact Bar
Coil Terminal Clip 80-2747 3F No. 10 Washer

Insulator 56-3494 3 Molded Base
Movable Contact (incl. w/item 53) 8 Overload Relay (includes items 4, 7, 39, 40,
Retainer (incl. w/item 53) 41, 43 thru 47) (with copper lugs)
, Terminal Plate
Spring (incl. w/item 53)
8-18 x .625 Pan Head Screw 11-3106 10-32 x .50 Pan Head Sems Screw

No. 8 Lockwashe y 16-42 41 6-32 x .312 Round Head Sems Screw
Blowout y 6.-531 42 Connector

16 Magnet Housing (incl. 6 of it. 14) (see item 43 Screw

31) ‘ 49-3626 44 Terrrinal Plate K

17 Spring y 69-2770 45 14-20 x .75 Slotted Hex Head Sems Screw 11-2683

*18 Magnet Frame 48-1030 ’
46 Button (white) 1 53-1346-6

19 Clamp y 19-1570 47 Thermal Element 3 10-4C057
20 Coil (see coil table on page 4) y 50 Mechanical Interlock C321KM3

21 Push Bar (left hand) y 61-1612
51 10-32 x .938 Pan Head Screw \ 11-.3107

22 Armature y 48-1029 52 No. 10 Lockwasher 9164847
23 | Push Bar (right hand) 2 61-1606 A53 Set of Contacts (incl. items 6, 8, 11, 12 & 13) | 6-25-2

oCoil must be specified by suffix letter selected from coil table ge 4 *As required
The power units are supplied only with 3 power poles. *It is recommended that items 18 and 22 be replaced together

ARecommended Spare Parts

1-30SY (d¥) ON NOILYD:

18Nd




ASOE-1 rusuicarion no. (RP)

Continued from Page 4

RENEWAL OF POWER CONT._.'S

The power contacts when used within their rating will
provide long trouble free life. They should not be filed or
dressed.

1. Remove the power unit assembly by loosening the two
gold colored slotted hex. head screws "“B’’ and pull the
power unit straight out.

MOVABLE CONTACTS

2. Remove the contact bar item 34 by removing the two
screws and washers items 36 and 35.

3. Refer to sketch A", Raise the retainer item 12 against
the spring to free the contact so it can drop out.

TO REMOVE CONTACT e .up RETAINER

RAISE RETAINER ROTATL RETAINER
TC FREE CONTACY PUSH INTO Wi

SKETCH “B"

CONTACT M1

SKETCH “A"

4. Refer to sketch "B ard C''. Rotate the retainer into the
position shown and push it into the window to hold it.
Lift the spring off the seat with a small screw driver.
Push spring and retainer thru the window.

PRY SPRING OFF SEAT INSERT COMPRESSED

PUSH SPRING HERE
RETAINER OUT SEAT
SKETCH “C” SKETCH D"

5. Refer to sketch "“D''. Place and hold the retainer in the
position as shown.

6. Compress the spring with the thumb and index finger
and insert and seat in the cavity above the retainer.

7. Raise the retainer against ithe spring, insert and position
the contact. Contact tips must face away from the retainer.

8. Install the contact bar to the push bars item 21 and 23
with screws and washers items 35 and 36.

Note: The contact bar is not reversible. Match the ends of
the contact bar to fit inside the raised projections on
the push-bars.

STATIONARY CONTACTS
Note: It is not necessary to disconnect any wiring.

9. Remove the screws securing the stationary contacts.
10. Install the new contacts and screws.

ELECTRICAL INTERLOCKS

The electrical interlocks are renewable as a complete
assembly. See illustrations and tables below for the various
electrical interlocks.

ARC CHUTES

These seldom require renewal. Some burning and dis-
coloration are normal. When the contacts are renewed, brush
out any loose accumulations.

MAGNET

The magnet clamp screws item 33 are accessible when the
two center arc chutes are removed.

LUBRICATION
Do not lubricate any part of this equipment.

PAGE 6

Cutler-Hammer
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RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE ““4” 3 POLE THREE PHASE
REVERSING STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY

Typical Horizontal
Reversing Starter

INTRODUCTION

This publication is designed to simplify inspection and
maintenance. It features
1. A publication number keyed to the ordering number ot
the device to s'mplify filing and fact finding
A meplate inscription keyed to the specific renewal
parts publication to eliminate cross referencing.
An exploded view for easy, positive identification of parts
with illustrated steps on “how to assemble and dis
assemble to nserve time and eliminate guesswork
Comprehensive maintenance information to provide
maximum performance. This information should be read
carefully

DESCRIPTION

These are three pole, three phase, reversing A-c magnetic
starters for across the line applications within the ratings
shown on the nameplate of the equipment

CARE

These starters require no mechanical maintenance. Any
maintenance | 2quired can be performed with an electrician’s
screwdriver. For continued uninterrupted performance, re
new all of the power contacts and springs at the same time
before the contact tip matenial } worn away

When renewing the contacts check all terminal screws to
insure they are tight and secure

5.4@&9,\'“’1n — refer to publication 14183 for he‘»Dfu?
informatiorn on inspection and determining when to replace
contacts

RENEWAL OF OPERATING COIL

The operating coil is epoxy encapsulated and so con
structed to provide long service life. Should the coil require
changing, t: e entire operation can be performed in a few
minutes
1. Unfasten the two pan head cover screws

move the cover item 28 page 2

Unfasten the four pan head screws item 27 securing the

clamp item 25 and the armature item 22. Remove the

clamp and the armature

Pull the coil straight out

install the new coil with the coil terminal blades engaging

the coil terminal clips

B\i \

W A
Typical Vertical
Reversing Starter

5. Install the armature (n
seated operating position
Install the clamp and secure
Install the cover

RENEWAL OF POWER UNIT

NOTE e The power unit item 1 consists of a factory assem
bly of all the magnetic parts, movable contacts, and
their carrier assembly. This unit usually permits imme
diate restoration to service of a device which may have
become inoperative

Unfasten the two gold colored Hex. Head screws “B

pull out the power unit, plug-in the new and retighten
the screws “‘B''. A set of stationary contacts is included
with the power unit. It is advisable to install
stationary contacts at the same time, particularly
visual inspection indicates that both the movable and
stationary contacts need replacement. Specify coil by
suffix letter selected from the coil table on page 4

Made inU. S A
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quired order a complete overload relay

MECHANICAL
INTERLOCK

POWER UNIT




RENEWAL PARTS — Information Required
To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.

HORIZONTAL REVERSING STARTER
PARTS LIST

VS N epey

2 Pole | | 3 Pole
Reversing Starter Reversing Starter

—_— | — -+~

Description of Part | No. Req Part No. - | Description of Part { No. Req. | Part No
Power Unit (includes items 6, 8, 11 thru 36) 2 CIOFX | Indicating Plate 4 30 4864
Terminal Plate 12 | 80-2810 10-32 x .62 Pan Head Sems Screw 8 11-2523
Control Terminal 2 £0-2824 Cover (includes items 29 and 30) (without
Auxiliary Terminal Clamp . 55-1743 | nameplate) (give complete nameplate data
14-20 x .625 Slotted Hex Sems Screw * 11-2912 for cover with nameplate)
14-20 x 1.04 Pan Head Sems Screw
10-32 x .438 Flathead Sems Screw (included Spring

w/item 53) {
Lug | 14-20 x 1.45 Slotted Hex Head Sems Screw

Copper (furnished with open starter) 80-2812 Contact Bar

Aluminum (furnished with enclosed starter) 80-3379 No. 10 Washer

Stationary Contact (included w/item 53) Molded Base
Coil Terminai Clip 80-2747 | Overload Relay (incl. items 4, 7, 39 thru 47)

10 Insulator 56-3494 ‘ With Copper Lugs 10-3563-11

With Aluminum Lugs 10-3563-15
11 Movable Contact (included w/item 53)
12 | Retainer (included w/item 53) 39 | Terminal Plate 80-2889
13 | Spring (included w/item 53) 40 | 10-32 x .50 Pan Head Sems Screw 11-2537

14 8-18 x .625 Pan Head Screw 11-3106 41 6-32 x 3.12 Round Head Sems Screw 11-1525
No. 8 Lockwasher 16-42 42 Connector 25.2217-2
15 Blowout 62-531 43 | Screw 11-2581

16 Magnet Housing (incl. 6 of it. 14) (see . 31) 49-3626 44 Terminal Plate 80-2793
17 Spring 69-2770 45 14-20 x .75 Slotted Hex Head Sems Screw 11.2683
*ig Magnet Frame 48-1030 46 | Button (White) 53-1346.6
19 Clamp 19-1570 47 Thermal Element 10-4057
20 Coil (see coil table on page 4) 48 Connector (contactor to overload relay) 252718

21 | Push Bar (left hand) 61-1612 49 | 14 Washer 91680127
*22 | Armature | 48-1029 50 | Mechanical Interlock C321KM3
23 Push Bar (right hand) 61-1606 51 10-32 x .938 Pan Head Screw { 11.3107
24 ; Spring | | 69-2554 52 l No. 10 Lockwasher ‘ 916-4847
25 | Clamp Plate | | 79-8622 A53 J Set of Contacts (incl. items 6, 8, 11, 12 & 13) 6-26-2

ey
[+ ]

oo
NABNNE AN

—
N

—

¢
:
z

swanceia/wiioe3 N* L

NERNRNN NNRNRNN BRSO NS

oCoil must be specified by suffix letter selected from coil table on page 4 *As Required
The power units are supplied only with 3 power poles *|t is recommended that items 18 and 22 be replaced together.

ARecommended Spare Parts

1-406Y (d¥) ‘ON NOiLLYDINaNd




ASOF'I PUBLICATION NO. (F?_P)

(Continued from Page |

EUTECTIC OVERLOAD RELAY Reset and tripped indication —

This overload relay has two steps of HEATER COIL POSITION A transparent rectangular window above the reset button
adjustment (low or high) obtained LOW HIGH provides visual indication

by POSITIONING THE HEATER

COILS as shown in the adjacent Ea 1 Relay Reset — Dark Window

illustrations. Note the location of N ] i

the pointed terminal on the heater i B Relay Tripped — Light (silver) Window

coil . :
Do not disassemble this relay

The heater coil selection table L
furnished with the starter illus The parts called out on page 2 and listed on page 3 and
trates the proper mounting position. All coils must be 5 are available for repairs. If parts are required other than
mounted in the same position for a given overload relay those listed replace the complete relay

n Page 6

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE

ADD ON TYPE

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
BLOCK

Cat. No.

Circuit Catalog No. Circuit Catalog Number

1 N.O C320KB7 . C320KAl
. C320KA2 C320TB1
1 N.O.-1 N.C C320KB8 .0.-1 N.C. C320KA3

Operating Coils Selection Table

»* *
Suffix Suffix
Volts Cycles Part Number Letter Volts Cycles Part Number Letter

120 60 9-1891-1 A 600 6V 9-1891-4 D
110 50 550 50

240 60 9-1891.2 208 60 9-1891-13
220 50

480 60 9.1891-3 C 380 50 9-1891-14
440 50

«Suffix letter required only when power unit is ordered.

Cutlei-Hammer F. TN eeees

Made in U. S. A
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RENEWAL PARTS — Information Required
ts ord ¢ ide the DESCRIPTION, PART NO., AND QUANTITY REQUIRED

VERTICAL REVERSING STARTER

PARTS LIST

Revers

N Req

Head Sems
ude items 29 and
ameplate) (give mplete
wer with nameplate)
x 1.04 Pan Head Sems
Lug

Copper (furnished witt pen starter)

Aluminum (furnished with enclosed starter 0-3379 3 L4 x 1.45 Slotted Hex Head Sems Screw 2527
Stationary Contact uded w/item 53) 4 Cnntact Bar 4 23.354:
Coil Terminal Clig N 10 Washer 2 916166
Insulat Molded Base g 17-90%

Overload Relay (includes items 4. 7, 39 thru
Movable Contact (included w/item 53) f 17) (with copper lugs)
Retainer (included w/item 53)
Spring (included w/item 53) g 3¢ Terminal Plate
8-18 x .625 Pan Head Screw 11-31 1 10-32 x .50 Pan Head Sems Screw
No. 8 Lockwasher 2 16-42 6-32 x .312 Round Head Sems Screw

Blowout 62-531 . (\“‘"”"' tor
Screw

IBuiweH-epny

Magnet Housing (incl. 6 of it. 14) (see it. 31) y 49
Dring 6927 4 Terminal Plate 3 80.2793
Magnret Frame ‘ 48-103 4 .20 x .75 Slotted Hex Head Sems Screw 3 11-2683
Clamp 19-157¢ Button (white) 53-1346
Coil (see coil table on page 4) Thermal Element 10-4057
- Mechanical Interlock C321KM3

josue)
2UOIOR| F [ WOLIION "‘ l

Push Bar (left hand 61-1612

Armature 48-1029 10-32 x 938 Pan Head Screw 11-3107
23 Push Bar (right hand) 61-1606 ‘ No. 10 Lockwasher 916-4847
24 Spring 4 69 2554 A53 Set of Contacts (incl. items 6, 8, 11, 12 & 13) 6262

I

oCoil must be specified by suffix letter selected from coil table on page 4 * As Required
The power units are supplied only with 3 power poles *|t 1s recommended that items 18 and 22 be replaced together
ARecommended Spare Parts

18N4

)
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ASOF-1 rusuication no. (RP)

Continued fror: Page 4

RENEWAL OF POWER CONTACTS

The power contacts when used within their rating will
provide long trouble free life. They hould not be filed or
dressed.

1. Remove the power unit assembly by loosoni:g the two
gold colored slotted F~x. head screws ‘B’ and pul! the
power unit straight out.

MOVABLE CONTACTS

2. Remove the contact bar item 34 by removing the two
screws and washers items 36 and 35.

3. Refer to sketch “A”. Raise the retainer item 12 against
the spring to free the contact so it can drop out.

TO REMOVE SPRING

TO REMOVE CONTACT AND RETAINER

RAISE RETAINER ROTATE RETAINER
TO FREE CONTACT PUSH INTO WINDOW

It |

CONTACT M1

SKETCH A" SKETCH “B"

4. Refer to sketch "B and C'. Rotate the retainer into the
position shown and push it into the window to hold it.

Lift the spring off the seat with a small screw driver.
Push spring and retainer thru the window.

INSERT COMPRESSED
SPRING MERE

AND OVER

SEAT

SKETCH “C"

SKETCH “D"
5. Refer to sketch "DO''. Place and hold the retainer in the
position as shown.

6. Compress the spring with the thumb and index finger
and insert and seat in the cavity above the retainer.

7. Raise the retainer against the spring, insert and position
the contact. Contact tips must face away from the retainer.

8. Instail the contact bar to the push bars item 21 and 23
with screws and washers items 35 and 36.

Note: The contact bar is not reversible. Match the ends of
the contact bar to fit inside the raised projections on
the push-bars.

STATIONARY CONTACTS

Note: It is not necessary to disconnect any wiring.

9. Remove the screws securing the st.tionary contacts.
10. Install the new contacts and screws.

ELECTRICAL INTERLOCKS

The electrical interlocks are renewable as a complete
assembly. See illustrations and tables below for the various
electrical interlocks.

ARC CHUTES
These seldom require renewal. Some burning and dis-

coloration are normal. When the contacts are renewed, brush
out any loose accumulations.

MAGNET

The magnet clamp screws item 33 are accessible when the
two center arc chutes are removed.

LUBRICATION
Do not lubricate any part of this equipment.

PAGE 6

Cutler-Hammer

Made in U.S.A,
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pusLicarion no. (RP) D26M-1

969

RENEWAL PARTS AND INSTRUCTION PUBLICATION
FOR

MULTIPOLE TYPE M RELAY

BASIC MAGNET
AND REAR DECK

DESCRIPTION

The type M reiay is a modular component relay for maxi-
mum convenience and flexibility. Contact Poles, stamped
with an “R" or a similar marking, are separate, self-con-
tained, sealed units which become either normally open or
normally closed contacts depending upon how they are in-
serted into the molded, insulated deck. The Rear Deck and
Magnet will accept up to four rear contact poles in any com-
bination, and to this unit a front deck may be added to
provide a total of eight poles.

APPLICATION

The relay is designed for adjacent mounting on a vertical
plane using 2 or 3 No. 10 mounting screws, and it may be
mounted at a 90° position (contact poles horizontal) if nec-
essary, requiring only 2.4” x 3.5” of panel area. Electrical
ratings are 10 ampere, 600 VAC — Heavy Pilot Duty, 600
VAC. The Manual Operator knob is electrically isolated and
can be used to manually test the relay circuits.

FRONT DECK ATTACHMENT

An eight pole relay will consist of two parts — the Rear
Deck anu Magnet pius the Front Deck Attachment. As each
rear deck contact drives a corresponding front deck contact,
all rear deck poles must be in place before adding the front
deck unit. The front deck contacts, marked with an “F'' or
similar marking are electrically identical to those of the rear
deck but are physically shorter and, therefore, are not
interchangeable,

To add the Front Deck Attachment remove the cover plate
and the short pullrod. Attach the front deck, long pulirod
c)mplete with knob and red collar, insert the front poles,
and replace the cover on the front deck. Tighten the cover
screws secure'y to position the front poles correctly and test
relay operation by lifting the knob to close the armature and
contacts.

WITH
OPTIONAL FRONT
DECK ATTACHMENT

CARE

These devices require no mechanical maintenance or lub-
rication under average operating conditions. The cover plate
must be securely positioned for proper contact action.

CONTACT POLES

Poles are available as a catalog item and are not individu-
ally repairable. Special contact poles can be inter-mixed
with the regular bifurcated poles without adverse effect.
Remove the cover plate to change or add contact poles.

DISASSEMBLY

To change the coil or to renew parts, loosen the four
screws at each corner that hold the rear deck to the metal
base and separate these two sections. This will expose the
coil, movable “C"" magnet and carrier, and the armature re-
turn springs in the metal base. The upper half is a self-con-
tained section including the coil retaining springs which are
held captive. The individually parts assembly sketch best
illustr ;tes the assembly of individual parts for this section
Certain parts have been keyed to facilitate reassembly,
otherwise no special attention is necessary.

RENEWAL PARTS

All parts are renewable and require no special adjustments
or tools. Matching and re'ated parts should be replaced at
one time for best performance. Screw threads in th2 pull-
rods can be damaged if excessive torque is applied in re-
assembly. All parts are listed in the table.

Made in US.A

CUTLER-HAMMER

PAGE 1



DQGM-I PuBLICATION NO. (RP)

969
MULTIPOLE TYPE M RELAY Item No. Part
No. Description of Part Req'd No.
© REAR DECK ASSEMBLY
: g 1 | Coverscrews ... ...................... 2 | 11249
@ 2 2iCoverpte ............. 1 99-849
3 | Contact pole 1-4 | D26MPR
4 | Connector—0.6" for attachment (with 4 pole only) 1 61-1728
or 1.9” (with Front Deck included) 1 61-1723
5 | Manual operator — 1.2” (4 pole relay) 1 61-1897
or 2.4” (8 pole structure) . 1 61-1897-2
6 | Deck fastening screws “ 11-2619
7 | Rear deck .. 1 99-849-3
8 | Push bar return springs 2 69-2741
9 | Push bar 1 61-1721
10 | Stationary “I"" magnet 1 48-1155
i1 | Cushion 2 18-1775
12 | “I"" magnet retaining clamps 2 55-1855
13 | Retaining screws 6-32x.438 . 4 911-594
MAGNET SECTION
14 | Coil retaining springs 2 69-2740
15 | Magnet coil (Give no. stamped on coil) 1 See table
below
16 | Armature "'C"" magnet 1 17-9958
17 | Armature return springs . 2 69-2760
18 | Armature magnet carrier (includeds item 19) . 1 99.926
19 | Armature retainer clip 1 69-2739
20 | Base . 1 17-9959
FRONT DECK ATTACHMENT (Not Shown)
T e e RONE i SO M e 1 D26MD
Contact Pole . 1-4 | D26MPF
MAGNET COIL- TABLE
50 Hz 60 Hz Part No.
110V 120v 9-1884-1
220V 240v 9-1884-2
440v 480V 9-1884-3
550V 600V 9-1884 4
—_ 208v 9-1884-9

To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND

QUANTITY REQUIRED.

PACE 2

CUTLER-HAMMER, Milwaukee, Wis.

Made in US.A



PUBLICATION No. 12394
<4

INSTRUCTION SHEET
No. 538 Definite Time Armature Accelerating Contactor

DESCRIPTION

FUNCTION
The funetion of this contactor is to short out steps of

armature resistance.  One contactor will short out a
maximuin of two steps of resistance. The eenter bridg-
ing contact 8 an interlock in the eontrol ecireuit and
its timing 18 not adjustable

OPERATION

As the main line contactor eloses to start the motor
with resistanee in series with the motor armature, the
No. 538 contactor coil, which is paralleled with a con-
denser, is disconneeted from the line. The condenser
immediately discharges through this coil to keep the
number 1 and number 2 contacts ng('n for a definite
time depending upon their settings. Number 1 contact
operates first to short out the first step of the resistor,
increasing the rate of aceeleration. Number 2 contact
then eloses to short cut ancther step of resistance to
connect the armature across-the-line.

The maximum total timing is about 4 seconds and
the number 1 contact must always be adjusted to elose
before the number 2 contact closes,

ADJUSTMENT

The contactor is set at the factory for average operating condi-
tions. If it is necessary to change the adjustment, proceed as follows,
remembering that contact number 1 must close before contact num-
ber 2 eloses. The timing on each contaet is independent of the setting
on the other contact

TO INCREASE THE TIMING ON THE CONTACTS
Face the eontactor and:

I—Turn the thumb serews out a slight amount (about 15 to 1 turn)
against the direction of the arrow, turning the serew for contact
number 2 slightly more than the serew for contaet number 1.
The armatures of the eontactor should be held elosed (contacts
open) when this is done. Turning the screws in tais direction
will allow the armatures to move closer to the frame of the con-
tactor, increasing the timing.

2 Try the new settings and make further adjustments if necessary.

® QOO0 O P®

| \ | / , /

C10-3486

TO DECREASE THE TIMING OF THE CONTACTS
Face the contactor and:
1—Turn the thumb serews in a slight amount (about 14 to 1 turn)
in the direction of the arrow, turning the serew for contact num-
ber 2 slightly less than the serew for eontaet number 1. The
contactor should be held with its armature closed (contacts open)
when this is done, with the contact fingers free to move. Turning
the serews in this direetion will force the contact fingers away
from the frame of the contactor.
2 —Try the new settings and if not satisfactory make further adjust-
ment.
Important: If it is necessary to replace the contacts, replace all
of them at the same time. When repi m(r these contacts place a
13/64 " spacer between the outside levers and the ends of the frame at
“A" and then set the adjustable stationary contact bracket item 4,
so the contacts just touch. Lock the brackets in this poesition with
the locking serews. For the center contact the dimension ““A ’ should
be slightly less than 7/32”, but not equal to 13/64”".

The above dimensions will provide the proper wear allowance on
the contacts which need not be adjusted during their normal life.

RENEWAL PARTS —Information Required

Parts CANNOT be sent pmmpuhnlm yvou include the FOLLOWING with your order: PUBLICATION NO. 12394, ITEM NO., PART NO., DESCRIP-

TION ard COMPLETE NAME

ATE DATA ON THE CONTROLLER.

liem | No. | Part

P Y o Esipe/ Eiectronie

Item No Part
No. | Description of Part Req No No Deseription of Part ! Req No.

. sy il oo WSS, Wgpv.. i A A S Lo —_— e -

1 Cup washer 2 16-934-10 21 Plate {2 | 20-198-%
A2 | Spring 1 60- 348 A22 | Spring | 2 | 69-608
A3 Contact plate i 21 385 23 Cup washer 4 | 16-934-11
A 4 | Suationary contact bracket 2 21470 24 Base 1 7-1145-2

Insulator (not shown) used between item 4 25 Condenser 1
and item 9 As Regq 5651938 115 volt 42 -143-6

5 Pin 2 13-1027 230 volt : 42-143-5
AS Spri 2 L 69645 550 volt (hriding eires: t used to provide only

4 u?n‘n serew ! 11-502 230 volts on condenser) 42-143-5

s Locking spring i 0o 502 26 Spring 1 ! GO-643

9 | Contact base 1 17-1149 27 Armature lever (For No. 1 & 2 contact fingers) .| 2 l 24-1186-2

10 Base 1 81-2488 28 Armature lever (center) .l 1 24-1188
11| Insulstor 1 56-867 AV Contact finger with connector | 2 21471
12 | Insulstor 1 | 561168 30 | Guide [ 1 | 34886
13 Spring 1 69600 31 Guide (For No. 1 contact finger) I | 5446%
4 Steel washer 1 161044 32 Interlock bar (For No. 1 contact finger) . . |1 61-420
AlS Coil (Give No. on Ceil) 1 33 Interiock bar (For No. 1 and 2 contact fingers) | 1 61-419
18 Bakelite washer, . : 2 4416-134 34 Stationary contact hracket P2 21-337-2
17 Frame . : 1 17-1147 Insulator (not shown) used between item 34 |
18 | Guide 1 54-867 and item 9 As Req| 56-1038
A9 | Spring. .. 2 A0-843 35 Renewal set of contacts (includes items 4. 22&29), 1 | 6-167-2
20 | Core plate i 1 51-303 ‘
AWe recommend that these itera be stocked. The quantity to be stocked will depend upon the total number in use.
B .84 Cutler-Hammer PAGE 1



PUBLICATION No. 12396

463 *

INSTRUCTION SHEET
No. 673 Definite Time Armature Accelerating Contactor

DESCRIPTION
FUNCTION
The function of this contactor is to short out steps of

armature resistance. One contactor will short out a 12
maximum of two steps of resistance, The center bridg-
ing contact is an interlock in the control eircuit and
its timing is not adjustable.

OPERATION

As the main line contactor closes to start the motor 2
with resistance in series with the motor armature, the
No. 673 contactor coil, which is paralleled with a con- 30
denser, is disconnected from the line. The condenser
immediately discharges through this coil to keep the N
number | and number 2 contacts open for a definite
time depending upon their settings, Number i contact %
operates first to short out the first step of the resistor,
incressing the rate of acceleration. Number 2 contact 7
then closes to short out another step of resistance to
connect the armature across-the-line,

The maximum total timing is about 4 seconds and
the number 1 contact must always be adjusted to close
before the number 2 contaet closes,

ADJUSTMENT

The eontactor is set at the factory for average operating condi-
tions. If it is necessary to change the adjustment, proceed m«)llom.
remembering that contact num 1 must close before contact num-
ber 2 closes. The timing on each contact is independent of the setting
on the other contact,

TO INCREASE THE TIMING ON THE CONTACTS
Face the contactor and}

1—Turn the thumb serews out a slight amount (about 3§ to 1§ turn)
against the direetion of the arrow, turning the serew for eontact
number 2 slightly more than the serew for contact number 1.
The armatures of the contactor should be held closed (contasts
open) when this is done. Turning the screws in this direction
will allow the armatures to move closer to the frame of the con-
tactor, increasing the timing,

2—Try the new settings and make further adjustments if necessary,

| _®

L@
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C10-3487

TO DECREASE THE TIMING OF THE CONTACTS

Face the contactor and:

1—Turn the thumb screws in a slight amount (about 4 to }{ turn)
in the direction of the arrow, turnimf-, the screw for contact num-
ber 2 slightly less than the screw for contact number 1. The
contactor should be held with its armature closed (contacts open)
when this is Jone, with the contact fingers free to move. Turning
the screws in this direction will force the contact fingers away
from the frame of the contaetor.

2—Try the new settings and if not satisfactory make further adjust-
ment.

Important: If it is necessary to replace the contacts, replace
all of them at the same time. When replacing these conzacts place a
13/64" spacer between the outside levers and the ends of the frame at
“A" and then sei the adjustable stationary contact bracket item 4
80 the contucts just touch. Lock the brackets in this position with
the locking screws. For the center contact the dimension “A” should
be slightly less than 7/32°,

The above dimensions will provide the proper wear allowance on
the contacts which need not be adjusted during their normal life.

RENEWAL PARTS -Information Required

Parts CANNOT be sent m‘mmimmmomc with your order: PUBLICATION NO. 1239, ITEM NO., PART MNO., DESCRIP-
TION and COMPLETE IJAM TE DATA ON THE CONTROLLER.
—— S —
Ttem | | No. |  Pan Item | | No. Part
No Description of Part Req. | No. No. | Description of Part ‘ Req. | No.
1 | Cupwasher.. 2 | 16-934-10 20 Caore plate. . .. | 1 51-303
: 2 Spring 1 | 69-348 2! Plate | 2 20445
3 Contact plate. . ... . p ; » 1 21-385 22 | Sleeve { 2 | 29-1841
A 4 | Stationaty contact bracket .. 1 2 | 287 A23 | Spring | 2 | #&9-1110
| Insulatar (not sh ) used b item 4 and 24 | Cupwasher. .. | 2 016-5612
| lvem 9, so8 NS As Req 561038 256 | Base : . 1 17-1145-2
§ | b . 2 13-1027 26 Condenser e ’
A ‘ 69-645 or gteel sunelon ated panel
7 |mm sorew 2 11-592 115 voita. .. .. ton 42-143-6
8 Loeking spring....... 1 69-592 ! 230 volts. . ... ; . g ¥ 3 42-143-5
9 | Contact base. bas 1 171149 427 | Spring (center). .. . 1 39-643
w Base (when used). .. 1 R1-2488 28 | Armature lever éFor No. 1 & 2 contact ﬁnm)., 2 24-2161
11 nrulator. .. ... h 1 56-867 20 | Armature lever (centor).. ... . ssoknmvussl . B 24-1186
13 ! (when used) . 1 561166 A30 | Contact finger w /counector. ..., SR FRAib 2 40-376
13 | Spring T 4 1 80600 31 | Quide........ e 54-606
14 | Steel washer..... ST e 16-1944 32 | Interlock bar .. ks B 61-419
AlS | Coil (Give No. on Coil). ... .. P el 1 b A33 | Stationary contact bracket.. . . . 2 21-387-2
16 | Bakelite washes . .................... 2 4416134 Insulator (not shown) used between item 33 I
17 | Frame... Y R o S ST 3 5 G A A rs s S 17-1147 | _ and item 9. . S .......|As Req.| £6-1038
18 L S T 1 54-867 A34 | Renewal set of contacts (includes items 4, 24,
ALY (For No. 1 & 3 contact fingers).........| 2 69-843 | i ;e STV P OV (L | 6-167—4
AWe recommend that these itams be stocked. The quantity to be stocked will depend upon the total number in use.
Made in U. 8. A PAGE 1
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