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Eaton Corporation
Operations & Technical Center
4201 North 27th Street
MiNvaukee, Wisconsin 53216
Telephone (414) 4494000

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.

s

'

During the qualification testing of aged electrical 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 voltr.ge motor starters' _- ,

in motor control centers. - '' x. N
-s

'We have searched our records and notified the licensees whom our, -

records indicate have purchased this apparatus for safety related ,

Class 1E application.

' ''
We would like to further amplify the point that these conditions
were obtained from artificially aged apparatus for qualification ,N

,

q,
for IEEE 323-1974 and not based on any field experience. There * s

"s
is great probability that the conditions described are induced '

by molding shrinkage caused by the very high temperatures of s

artificial aging.
.

We would like to further point out that we have notified all plants s

known to contain this apparatus even though the plant was not . ',
~ '

'

licensed under the requirements of IEEE 323-1974.
-

,

There are several anomalies listed below followed by a listrof'those
riotified as known purchasers of that type of equipment for Class 1E
use.
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J. E. Keppler
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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

#2 Reduction of stroke Electrical Interlocks & Loose Fasteners.

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

Pacific Gas & Electric - Diablo Canyon

Commonwealth Edison - Dresden Unit 3

Philadelphia Electric - Limerick Units 1 & 2 &
Peachbottom Units 2 & 3

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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Page Three
J. E. Keppler

7/8/83

If there are any questions or clarifications which we can provide,
please contact me at (414) 449-7307.

Sincerely,

EATON CORPORATION

EN N
-

.

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

'djw-

cc: J. W. Becker
J. W. Cooke
A. M, Cutler

.R. J. Fritsch
W. F. Hogsett

,

B. M. Horter
W. A. Kuhar_

* R. J. Peterson'

.

United States Nuclear. Regulatory Commission
; Director, Office of Inspection & Enforcement
'

Washington, D.C. 20555 ,

I
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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/ CUTLER-HAn#4ER PRODUCTS MOT 0li CONTROL CENTERS 480V A-C
NOTICE OF ANOMALY
OVERLOAD RELAYS USED WITH NEMA SIZE 1 AND 2
MOTOR STARTERS MOUNTED 90' CCW FROM VERTICAL

_

Gentlemen:

E"' SN.
,During recent qualification testing for plants being reviewed under
lEEE323-1974, certain anomalies 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
f urther indicate that some of these overload relays are in safety-

. related (Class IE) apparatus.

. The discovered anomaly in these sizes and mounting configuratloa is
.that after a period of time in elevated ambient temperatures, in some
cases, the relay may f all to trip on overload conditions.

Our company is not in a position to evaluate whether the anomaly found
in taase relays would cause a _ substantial safety hazard within the

. meaning of 10CFR21 regulations, and will rely on the licensee'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 ef fect this heat related anomaly.

If it is desired to insure f uture operab!!Ity and to check f unction,
we would recommend periodic exercising of The trip f unction of these

'
,

devices. Such exercising should prevent f uture occurrence and may
correct this anomaly if-It.has already occurred.

We would recommend this check be done at f uel 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 j

mechanism. The recommended procedures are attached.

Cutler-Hammer Products-.-
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Page Two
(Name of Power Company)
May 16, 1983

Replacement overload relays, if required, should be ordered through
Eaton Corporation / Cutler-Hammer Products, 2225 Avenuo 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,

Em'T9N
aton CorporationE

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

cc: (Name of Power Company)

- , .
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i THERMAL EXERCISE OF SIZE 1 AND 2 OVERLOAD RELAYS
I
'

Periodic exercising of the size I and 2 overload trip mechanism when mounted
90* CCW position on a vertical panel is required to insure opers.bility.
Checking this function at least every 18 months using a minimum of three
trip-outs per check is recommended.

Trip-out can be accomplished as follows:

1. Disconnect power f rom motor control center starter unit. Open unit
door.

2. Disconnect B phase motor lead from the center terminal of the overload
relay.

3. Use a portable power supply * to provide 300% of motor f ull load current
and apply this current to two adjacent heater elements in series.
Series 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.

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

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

6. Af ter a minimum of three minutes or after all overload relays in a
center have been tripped, return to first one; reset by depressing reset
button and repeat tripping procedures.

'

7. Do thl's until all overload relays have been tripped three times.

8. Replace the center motor lead connection on all overload relays.

9. Replace the overload relay if it falls to trip or reset.

.

* N'JTE : Portable power supplies for overload relay or circuit breaker
tripping can be obtained from MULTI-AMP CORP., 4271 BRONZE WAY,
DALLAS, TX 75237.
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MECHANICAL EXERCISE OF SIZE 1 AND 2 OVERLOAD RELAYS

Perloalc 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 f unction at least 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 follows:
(Reference Figure 1)

1. Disconnect power f rom 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 pivots, tip the thermal elements in
pole 1 and 3 toward the contactor (or toward the line side terminals f 6r
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 the 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 I and 3 thermal elements in 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 f alls 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.

____________________________________________________________________ ____

t
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Eaton Corporation
Operations & Technical Center
4201 North 27th Street
Milwaukee, Wisconsin 53216
Telephone (414) 4494000

May 16, 1983

(Name of Power Company)
,

*

\

Attention:

SUBJECT: EATON CORPORATION / CUTLER-HAMER PRODUCTS 125V OR 250V D-C
MOTOR CONTROL CENTERS REDUCED VOLTAGE MOTOR STARTERS
NEMA SIZE 1 AND 2
NOTICE OF ANOMAllES ACCELERATION TIMING CIRCulT

_

Gentlemen:

,During recent qualification testing for plants being reviewed under
o e IEEE323-1974, certain anomalies have occurred which we feel should be
8" brought to your attention for evaluation under 10CFR21.

RFIAY 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'numi.ar 10-3487 (#673) for the size 2. Our records further
Indicate that some of these accelerating timing relays are in safety-
related (Class IE) apparatus.

The fIrst anomaly discovered was that the first step timing was
reduced after the seismic event to 35% of the preseismic event
setting. The overall timing is relatively unaf fected 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 within
the meaning of 10CFR21 regulations, and wIlI rely on the iIcensee's
judgement concerning the need for reporting the matter to the NRC.

The recommended maintenance procedure af ter a seismic event is
attached.

CAPACITOR MOUNTING

. A second anomaly was discovered in the mounting of the capacitor for
the RC network. The capacitor part numbers arer 42-143 (25Mf1)-300V),
42-143-2 (75 MFD-150V), _42-143-5 (50 MFD-300V) and 42-143-6 (150 MFD-150V).

I

Cutler-Hammer Products
, .
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'Page Two
(Name of Power Company)
May 16, 1983

'It is highly uniIkely that your plant contains this condition since
the cause was s reduction in length of the capacitor which most
likely did not occur until af ter the centers in your plant were
shipped.

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

Most Iikely your plant has capacitors mounted per Figure 1 on the
attached w: th the 8" capacitor. There is no problem with this

g -arrangement.

If you have the Figure 2 bracket with the shorter capacitor, it should
be replaced with bracket part number 55-496 per Figure 3. The capacI-
tor should also be replaced. The capacitor part number depending on
the capacitance and voltage rating are: 42-143 (25 MFD-300V), 42-143-2
(75 MFD-150V), 42-143-5 (50 MFD-300V) and 42-143-6 (150 MFD-150V).

Our company is not in a position to evaluate whether the anomaly found
in the capacitor mounting would cause a substantial safety hazard
within the meaning of the 10CFR21 regualtions, and will rely on the
licensee's judgement concerning the need for reporting the matter to
the NRC.

REPLACEMENT PARTS

Order parts from Eaton Corporation / Cutler-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
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TIMING ADJUSTMENT ON THE #538 OR #673
DEFINITE TIME ARMATURE ACCFIERATING CONTACTOR

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

Follow the adjustment procedures as shown on the Cutler-Hammer renewal parts
and instruction publication number:

Contactor No. Publication No.
#538 12394
#673 12396

1

e

h 9

e

e

2

h

|
L
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Eaton Corporation
Operations & Technical Cente '
4201 North 27th Street

- Milwaukee, Wisconsin 53216
Telephone (414) 449-6000

~May 16,~1983

(Name of Power Company)- j
.

Attention:
,

SUBJECT: EATON CORPORATION / CUTLER-HAMER PRODUCTS MOTOR CONTROL CENTERS
NOTICE OF ANOMALIES; ELECTRICAL INTERLOCKS REDUCTION OF STROKE,.

CITATION SIZE 1-4 - AND TYPE M RFI AY - LOOSE FASTENERS
,

Gentlemen:

1- During recent qualification testing for plants being-reviewed under
; - 3 IEEE323-1974,- certain anomalles' have occurred which we feel should be -

"
; brought to your attention for evaluation under 10CFR21.

FlFCTRICAL INTERLOCKS - REDUCTION OF STROKE

GENERAL

' The Interlock contact bar of the Citation NEMA size 1-4 electrical'
'

Interlocks wil1 experience a reduction of operating stroke with age i

: due to molding shrinkage, wear, and creep bending. This stroke

L. '
reduction increases in severity with the interlock stack height (See'

Figure 1). Worst case conditions appear in the outermost auxiliary
interlock.~ The' symptom 'at the worst case location will be f ailure to
close a N.O.- contact or failure to open a N.C. contact.

0ur company-is not in a position to evaluate whether the anomaly foundi

-In these Interlocks would cause a substantial safety hazard within the
meaning of- 10CFR21 regulations, and will rely on the licensee's
Ljudgement concerning the need for reporting the matter to the NRC.

.

MAINTENANCE INSTRUCTIONS

Replace the entire interlock stack (base plus auxillaries) when the-
hook height becomes equal to or greater than 0.166 In. with the con-

' Ltactor/ starter's magnet _ coil energized (See Figure 1).

This condition develops gradually. Its rate of development is depen-
dont on many factors making it impossible to predict replacement time
with good accuracy. A record of periodic measurements is the best -.-

; guide in this case. We recommend that the periodic measurements occur
!- at every f uel reloading or '18 months, whichever is less, ~ untilf a trend -
| - :can be established. The record of' measurement may alIow.an Increase
[ 'In tho' time between measurements ~after a. trend Is-established.
!

.

Cutle' -Hammer Products"-
~~

r
- , _ _ .. _ _ _.
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'Pago Two
(Name of Power Company)
May 16, 1983

' REPAIR PARTS INVENTORY INFORMATION

It has boon estimated that electrical Interlocks may need replacing
onco por quellflod lifetime of a contactor or starter. (Thore is an
equal chance that no replacement will be needed.)

CITATION SIZE 1-4 AND TYPE M RELAY - LOOSE FASTENERS

GENERAL

A number of f astoners on the Citation NEMA size I thru 4 devices and
e on the typo M relay will loosen with ago duo to molding shrinkage.

Our company is not in a position to ovaluate whether the anomaly found
in these devices would cause a substantial sofoty hazard within the
meaning of the 10CFR21 regulations, and will rely on the licensoo's
judgoment concerning the nood for reporting tho matter to the NRC.

MAINTENANCE INSTRUCTIONS

'

110 recommend that the potentially loose f asteners be tightoned du* ring
every f uel reloading or overy 18 months, whichever is loss.

The specific fasteners and their tightening torquos are Identified for
each device on the following:

Figuro 2 Citation NEMA 1 & 2 Devices
Figuro 3 Citation NEMA 3 & 4 Devices
Figure 4 Typo M Rolay

Order parts f rom Eaton Corporation / Cutler-Hammer Products, 2225 Avo-
nuo A, Lohlgh Valley industrial Park, Bethlehem, PA 18001, Mr. J. G.
Rundle, (Tolephono No. (215) 866-0751).



. . -

i
,

'Page Three
(Name of Power Company)
May 16, 1983

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. Sharwood, (Telephone No. (215)
866-0751).

Sincerely,
Eaton Corporation

A. E. Grams

Ea g Development Managera

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:

NEMA DEVlCE SIZE NO. OF i 1 | 2 |
SCREWS l l

I
CUTLER-HAMER RENEWAL PARTS | A10C-1 A100-1--

AND INSTRUCTION PUBLICATION | C10C-1 l C10D-1--

/ NO. | C500-1 C50D-1-
| ,

| MAGNET HOUSING COVER SCREWS 2 l 13-15 22-24

MAGNET HOUSING MOUNTING 2 13-15 18-19
SCREWS | | | |

| | |
| CONTACT BAR TO PUSH BAR | 4/2 | 13-15(4)| 20-22(2)
| SCREWS I |

| |

ARMATURE Q. AMP PLATE SCREWS | 4 | -- | 12-15 |

| | | |
BASE INTERLOCK MOUNTING | 2 EACH | 8-10 | 9-11 i

SCREWS | | | |
| 1 1

MECHANICAL INTERLOCK 4 8-10 | 9-11
MOUNTING SCREWS (

l 1

| AUXlLIARY INTERLOCK MOUNTING 2 EAOi 8-10 10-12
i SCREWS .

I I | ||

| |
| |

| | | | |
| | | | |

'

| | | |
|
|

| |

,

,|'

3

|

NOTE: REFER TO THE RENEWAL PARTS PUBLICATIONS LISTED ABOVE AS
AN AfD TO IDENTIFYING THE SCREWS AND THElR LOCATION.

FIGURE 2

|

|
|
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SCREW TlGHTENING INSTRUCTIONS -
CITATION DEVICES (CONT'D.)

NEMA DEVICE SIZE | NO. OF | 3 | 4 |
| SCREWS I |

| | |

CUTLER-HAMMER RENEWAL PARTS | | A10E-1 A10F-1--

AND INSTRUCTION PUBLICATION | | C10E-1 C10F-1--

NO. | | A50E-1 l' A50F-1 |-

| MAGNET HOUSING COVER SCREWS | 2 27-32 27-32
|-

,

MAGNET HOUSING MOUNTING | 2 || 27-32 | 27-32 |
SCREWS ) I | |

|

' CONTACT BAR TO PUSH BAR i 2 27-32 27-32,

SmWS |
| , | ,

| ARMATURE CLAMP PLATE SCREWS | 4 | 27-32 | 27-32 |
| | | |

MAGNET FRAME CLAMP SCREWS 2 27-32 27-32

l ARC CHUTE MOUNTING SCREWS | 6 | 14-16 | 14-16 |
| | | |

BASE INTERLOCK MOUNTING | 2 EACH | 27-32 | 27-32 |
SCREWS | | | |

1 1 I

AUXILIARY INTERLOCK MOUNTING | 2 EAOi | 10-12 | 10-12 |
SCREWS |

|
MECHANICAL INTERLOCK | 4 27-32 27-32 |

MOUNTING SCREWS | | |,

| 1 |
| , | | |
|

|
| |

| .I I
l| |

| | 1 |

NOTE: REFER TO THE RENEWAL PARTS PUBLICATIONS LISTED ABOVE AS
AN AlD TO IDENTIFYING THE SCREWS AND THEIR LOCATION.

FIGURE 3
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SCREW TIGHTENING INSTRUCTIONS - M RFIAY

DUE TO MOLDING SHRINKAGE WITH AGE, TIGHTEN THE FOLLOWING SCREWS

OF THE M RELAY TO THE TORQUES (INOi-LBS) SHOWN IN THE TABLE BELOW:

1 I NO. OF l M RELAY I1

I I SCREWS

|
CUTLER-HAMMER RENEWAL PARTS AND D26M-1-

INSTRUCTION PUBLICATION NO.

11 1 I
COVER PLATE MOUNTING SCREWS 2 | 11-14 I

I I
REAR DECK MOUNTING SCREWS I 4 15-18

1 1 I
'

I
I

I ,i ,| |
| 1 1

I I I
I I I

I I
I I I
I I

| l| | |
| | 1 I

'

NOTE: REFER TO THE RENEWAL PARTS PUBLICATIONS LISTED AB0VE AS
AN AID TO IDENTIFYlNG THE SCREWS AND THEIR LOCATION.

FIGURE 4
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PuBLicATloH No. (RP) A10C-1

1181
l n RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE "1"

\' i 3 POLE STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY,
f<

U RENEWAL OF POWER UNIT
NOTE e The power unit item 1 consists of a factory assem-

I
- 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

- B have become inoperative.
! A unfasten the two gold colored Hex. Head screws "B",

pull out the power unit, plug in the new and retightenI

' 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.

b _-- A ry c nt cts need replacement. Specify coil by suffix
letter selected from coil table on page 4.

i
, RENEWAL OF POWER CONTACTS

| Q) i 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

f gold colored slotted hex. head screws "B" and pull the
M 3 power unit straight out.,

MOVABLE CONTACTS,

Typical Starter Three ole with Two Circuit Electrical interlock
7, , ,,,,

I INTRODUCTION L*%T 'nstRT r

This publication is designed to simplify inspection and 'E[ss
E -

'

1hmaintenance. It features . . TO
SEAT - ., ,

i 1. A publication number keyed to the ordering number of to atuovt
' the device . . . to simplify filing and fact finding. gRE$EN2. A nameplate inscription keyed to the specific renewal euss out -

| p\ parts publication . . . to eliminate cross referencing. -

3. An exploded view for easy, positive identification oft

\ / parts with illustrated steps on "how to assemble and SKETCH "A" SKETCH "B"
disassemble" to conserve time and eliminate 2. Depress one end of the movable contact and push the

3. Remove the spr, sketch "A").contact out (seeguesswork.
mgs item 10.4. Comprehensive maintenance information to provide

maximum performance. This information should be 4. Remove the retainers item 9.
,

read carefully. a

( DESCRIPTION - -

iNsTAtt SEAT seRiNosThese are three pole, three phase, non reversing A-c RET AINE Rs ovER MOLDING|

*'* EN s uP PROJECTION! magnetic starters for across the line applications within I .

|the ratings shown on the nameplate of the equipment. ,l
| CARE O [ ". _

U f
'

| These starters require no mechanical maintenance. Any A -

[;
-

maintenanm required can be performed with an electri.
-

i

,

cians screwdriver. For continued uninterrupted perform- =
i

| ance, renew all of the power contacts and springs at the "-" ~" "

same time before the contact tip material has worn away. SKETCH "C" SXETCH "D"
'

| When renewing the contacts check all terminal screws 5. Install the new retainers item 9. (see sketch "C").
| to insure they are tight and secure. Note - the retainer must be installed so the springs will
i Suggestion - refer to publication 14183 for helpful seat over the extruded hole, with the retainer ends
! Information on inspectmg and determining when to re- extending away from the contacts.

place contacts. 6. Install the spring item 10. (see sketch "D").
I RENEWAL OF OPERATING COLL 7. Install the contact (see sketch "B"). Insert contact,
| The operating coil is epoxy encapsulated and so con. raise end slightly and push in to seat.

structed to provide long service life.Should the coil require STATIONARY CONTACTS
changing, the entire operation can be performed in a few NOTE - It is not necessary to disconnect any wiring.
minutes. 8. Remove the screws securing the stationary contacts.
1. Unfasten the two pan head cover screws "A" and 9. Slide the contact out of the groove in the molding. A

remove the cover item 16. hole in the contact plate is provided for convenient
2. Tilt the top of the armature item 11 away from the coil, removal with a screwdriver.
3. Slide the armature up and out. 10. Install the new contacts.
4. Remove the spring plate item 12. CAUTION --The stationary contacts must be installed so

, n 5. Pull the coil straight out. they seat on top of the terminal plates. (See typical
I / ) 6. Install the new coil with the coil terminal blades engag- assembly top of page 2).

( / ing the coil terminal clips. ELECTRICAL INTERLOCKS
V' 7. Install and seat the spring plate. The electrical interlocks are renewable as a complete

8. Slide the armature (narrow end to the right) into its assembly. See page 4 for the various electrical interlocks.
seated operating position. LUBRICATION

9. Install the cover. Do not lubricate any part of this equipment.
Continued on page 4
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E RENEWAL PARTS -Information Required
& To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.

'

PARTS LIST
58

.> ltem t No. Part item No. Part
No. Description of Part | Req. No. N o. Description of Part Req. N o.

e 1 Power unit (includes items 3. 4, 8 thru 27) | 19 Coil (see table on page 4) . .. 1 ....... . .... .....

I 19-1723(see coit table. p. 4) 1 , C10CX 20 Strap . . . . . .. .. .... . . . ... ..

...... ... .. .. . I 17-8911! * I 55 1763 *21 Magnet Frame . . .2 Power Terminal Clamp . . . . . . . . . . . . . . . . .

3 Statenary Contact (included w/ item 35) - . 6 |'
22 Spri n g . . . . . . . . . . . . . . ... I 69-2766

4 Contact Mountmg Screw (included w/ stem 35) 6 .. .
23 Slotted Hex. Head Screw . ... . .. .. 2 11-2518

1 49-3606I ! 56-3493 24 Magnet Housing .. .. . . . ... .. ..5 Insulator ...... . . . .

6 Coil Terminal Ctip . .. .. 2 55-1681
...... . 2 11-251525 8-32 x .50 Pan Head Screw . . . . . .

b 7 Auxiliary Termina! Clamp . . . . . . . . . . * 55-1743 26 Contact Bar Ast (includes item 13.
....

.. . 3 |
does not include items 8. 9.10) . 1 61 2980C 8 Movable Contact (included w/ item 35) .........

27 6 32 Pan Head Screw (irscluded w items 13 & 26) 4 ......38'* 9 Retainer (included w/ item 35)
,

K 28 McL1ed Base . . .... ... ... .. . I 17-9014. . .. ...

,

3 ......

29 Overload Refay (includes items 2. 7. 31 thru 34)M 10 i Spnng (included w/ item 35) .. .... ..

e *11 I Armature . .. . . . .

1 69-2765 N.C. Control Circuit . .... . . ..

I 10-3523 9

1 48-1019
1 10-3523 5

12 Spring Plate .. . .... . N.C..N.O. Control Circuit . . . .

I 25-221713 Push Bars (includes items 14.18 and 27) 1 61-1857 30 Connector . . .. ..

3 2 69-250714 Spring .... ..... .. . . .. .

. ..

. . . } 32 Terminal Plate . . . . . . . . . . . . . . . . . . . . ...
6 11-25822 11-2517 31 Screw . . . . . . . . .. . .

3 80-274915 Pan Head Sems Screw <

.
g

16 ; Cover (includes items 15 and 17 w/o name. | 6-20 m .438 P H. Thd. Cutting Screa . . .. . 3 11-2669
plate) (give complete nameplate data for 33 Button (White) . . .. . .. .. . .. . 1 53-1236
cover with nameplate) 1 49-4114

34 Thermat Element . . . . . . . . . . . . .... .. .. 3 10-4057

18 Push Bar (see it'em '1'3')' '
' ' 4 69-250817 Spring 6.20 x .438 P. H. Thd. Cutting Screw . . . . . . . . 3 11-2669

1 A35 Set of Contacts (includes items 3. 4, 8, 9 & 10) . 1 6-23-2- ***4
e

eCoit must be specified by suffix letter selected from coil tabte on page 4. * As Required.
E The power units are supplied cn2r with 3 power poies- *it is recorrmended tnat items 11 and 21 be replaced together.

g ARecommended Spare Parts.

LI
& TERMINAL POSITIONS CONNECTORS
y TERMINALS (Contactor to Overload Relay)

Selection POSITION PART NO./ .

D'3
' POSITION | TERMINAL CLAMPSim asc-

_ _m,% mg arrangement 1 | 3 | POWER AUXILIARY A 25-2212
,

k adjacent g f f,
^

B 25-2213' -

4 table ~ WITH g ; iC i 25-2214~g" . PROVISION * m,

FOR I i +10-32 e6 32 C'

i

I AUXILIARY j i item 2 in item 7 in O'
e

6 TERMINAL i - j Parts List Parts List TERMINALS 5

'h
' ' (On Overload Relay) $d '

gaj b' Oi '; 55-1763 | 55-1743PART NO. 80-3167 80-3168 | -- -L"
| 2_% g 7J 2 POSITION' { TERM. CLAM P o

POWER-

I 3O O WITHOUT .

4, 5. 6 o
,

PROVislON ;-_ . _ .

d kIM FOR 1)j *

AUXILLARY i ; Item 32 in item 2 e,ri 3>'T-i4--' TERMINAL j j f10-32 Parts List | Parts List
' -- -

L g, ,

h O L PART NO. | - | 80-2786 | 80-2788 3 55-1763 PART NO. 80-2749 } 55-1762 9-

i .
- -

1

l
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A10C-1 PusucArion No. (RP) ;

!

!

Continued from page ! *

EUTECTIC OVERLOAD RELAY Reset and tripped indication -
This overload relay han two steps HEATER Coll POslTIoN A transparent rectangular window above the reset but.of adjustment (Iow or high) obtain- Low HIGH ton provides visual indication. !

__ , , ,

ed by POSITIONING THE HEATER i

COILS as shown in the adjacent Relay Reset - Dark Window. I

"
ted terrn nal on h ate co 1 Relay Tripped - Light (silver) Window.

The heater coil selection table Do not disassemble this relay.
;

furnished with the starter illustra- The parts called out on page 2 and listed on page 3 are
av ble fo P ts equired other than those |co s ust e mou ed in th s me position for a given
s d ,ep ac th c et9 ay.

|| overload relay.

|

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE f
I

!
l |

- ,

i

) ' *

|

i

|
' ADD ON TYPE '

!

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL !
BLOCK

,

ICircuit Catalog No. Circuit Catalog Number
None (Dummy) 10-3640 3 1 N.O. C320KA1

A2 C320TB11 N.O. C320KB1 O$1N.C. t

'
1 N.O.-1 N.C. C320KB2

~

!

Operating COlls Selection Table
:
!

. . ;
Suffix Suffix '

Volts Cycles Part Number Letter Volts Cycles Part Number Letter ;
__

_

] g 9-1887-1 A g g 9-1887-4 D ;

240 60 9-1887-2 8 208 60 9-1887-5 E +

220 50 i
!

480 60 9-1887-3 C 380 50 9-1887-8 L t

440 50

eSuffix letter required only when power unit is ordered.
!

t

UM- mm M N m''''''''" !
PAGE 4 "***'""S'^'
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PuBLICATloN No. (RP) A10D-1
583

O RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE "2"
C/ 3 POLE STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY

,

'

-

A ~
9 6. Install the clamp and secure the screws..

I 7. instaii tne cover.

"i B
RENEWAL OF POWER UNIT
NOTE eThe power unit item 1 consists of a factory assem-~

i bly of all the magnetic parts, movable contacts, and
! ! their carrier assembly. This unit usually permits im-

0] 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-

A tighten the screws "B" A set of stationary contacts is
B 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

I provide long trouble free life. They should not be filed
S or dressed.

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

Typical Starter Three Pole with Two Circuit Electrical interlock power unit straight out.
INTRODUCTION MOVABLE CONTACTS

This publication is designed to simplify inspection and 2. Remove the contact bar item 30 by removing the two
maintenance. It features . . screws item 31.
1. A publication number keyed to the ordering number of 3. Push the springs item 10 off the,r seat on the retaineri

the device . . to simplify filing and fact finding. item 9 and push ,out. (See sketch "A".)
2. A nameplate inscription keyed to the specific renewal 4. Remove the retainers thru the w,de opening in thei

[m\ parts publication . . . to eliminate cross referencing. molding. The contacts item 8 will be free to come out.
) L. An exploded view for easy, positive identification ofgv' parts with illustrated steps on "how to assemble and

) NsN> c-
disassemble" to conserve time and eliminate

|NSTALLguesswork. oU SEAT HERE CONTACT
4. Comprehensive maintenance information to provide p

f ['M nmaximum performance. This information should be "-' '

r -(EXTRUSloNread carefully.
DESCRIPTION

- "REmNER ' d

These are three pole, three phase, non-reversing A-c % CONTACT - ~'

magnetic starters for across the line applications within TIP w

the ratir:gs shown on the nameplate of the equipment.
CARE SKETCH "A" SKETCH "B"

These starters require no mechanical maintenance. Any 5. Install the new contacts. (See sketch "B".)
maintenance required can be performed with an elec- 6. Install the new retainers. (See sketch "C".)The square
trician's screwdriver. For continued uninterrupted per. openings must be keyed with the extrusions on the
formance, renew all of the power contacts and springs at contacts.
the same time before the contact tip material has worn 7. Install the springs, insert one end over the seat on the

( away. retainer, compress springs and push in to seat over the
When renewing the contacts check all terminal screws molding nib. (See sketch "D".)

to insure they are tight and secure.
Suggestion - refer to publication 14183 for helpfulin- INSTALL INSTALL SPRINGfor at on on inspecting and determining when to replace gifLN E,TAgE R

- l oPENNG COMPRESS SPRING

RENEWAL OF OPERATING COIL J, [ /
'

'
- -

PUSH INt ,

The operating coil is epoxy encapsulated and so con. Q"E T(S$^Tstructed to provide long service life. Should the coil re.
l quire changmg, the entire operation can be performed in

~
--' uotoiNot -' me

| a few minutes. \ #RETAINER
1. Unfasten the two pan head cover screws 'A" and re- - O

move the cover item 26 page 2.
2. Unfasten the four pan head screws item 25 securing SKETCH "C" SKETCH "D"p') the clamp item 24 and the armature item 22. Remove

,

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

i (
| \"/ 3. Pull the coil straight out. 20 with screws item 31.

4. Install the new coil with the coil terminal blades en. NOTE: The contact bar is keyed with projections on the '

gaging the coil terminal clips, push bars. Match the keys to insure correct fit
| 5. Install the armature (narrow end to the ,right) into its and assembly.

seated operating position- (continued on Page 4)

Cutler-Hammer r:T.m te us PAGE1""*'""S^-
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kR[ftfAL TERMINAL PLATE
SEE TABLE SEE TABLE PAGE 3 .

#
! PAGE 3
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E RENEWAL PARTS -Information Required
$ To insure prornpt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.
2

c PARTS LIST
F ltem 3 Pole Starter item 3 Pole Starter? No. Description of Part No. Req. Part No. No. Description of Part No. Req. Part No.

e 1 Power unit (mcludes items 4, 5, 8 thru 32) 25 6-32 x .50 Pan Head Sems Screw . . . . . . . . . . 4 11-2668(see coil table page 4) 1 C10DX 26 Cover (includes items 27 and 28) (without2 Auxiliary Terminai Clamp * 55-1743 nameplate) (give complete nameplate data3 1.ug . *
...... for cover with nameplate) . . . 1 49-4151Cspper 80-2819 27 10-32 x 1.25 Pan Head Sems Screw . 2 11 2310Alun.inu m . . . . . . . . . . . . . ...

4 10-32 x .437 Pan Head Sems Screw (incl......
80-2798 28 Spring ....................... ... 4 69-2599

29 10-32 x 1.148 Slotted Hex. Head Sems Screw 2 11 2525
w/ item 42) . . . . . . * 70 Contact Bar . . . . . . . . . . . . . . ....5 Stationary Contacts (included w/ item 42).......... .... 6 ...... 31 8-32 x .688 Round Head Sems Screw with...

1 23 3619-3
6 Insulator ..... 1 56-3494 Washers . . 2 11 2524
.7 Coil Terminal Clip . . . . . . . . . . . ..... 2 80-2871 32 Molded Base . . . . . . . . . .. ............ I 17-92558 Movable Contact (included w/ item 42) 3 33 Overload Relay (includes items 2,3,34,36
9 Retainer (included w/ item 42) 3 thru 41)

Q 10 Spring (included w/ item 42) . . . . ... 3 ...... With Copper Lugs
11 8-18 x .50 Flat Head Thread Cutting Screw 6 11 2463 N.C. Control Circuit ... I 10-3535-5g
12 Blowout . ..

g" 13 Magnet Housing (see item 29)... ....
6 62-529 N.C.-N.O. Control Circuit . I 10-3535-7
1 49-3664 With Aluminum Lugs

m' 14 Spnng... 1 69-2604 N.C. Control Circuit ... I 10-3535-9*15 Magnet Frame 1 17-8955-2 N.C. N.O. Control Circuit . I 10-3535-111 16 Clamp . ............ .... 2 55 1877 34 6-32 x .312 Round Head 3 11 1525E 17 6-32 x .312 Pan Head Sems Screw 4 11 2538-4 35 Connector 1 25 2217 23 18 Coil (see coil table on page 4) 1 ...... 36 Screw ...... * 11-2582g 19 Push Bar (Left Hand) . I 61 1629 37 Terminal Plate . . . . . ....... 3 80-277120 Push Bar (Right Hand) 1 61-1628 38 Auxiliary Terminal Clamp (Gold) * 55-1743-2g
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 123623 Spring Plate 1 69-2515 41 Thermal Element . . . . .h 24 Clamp Plate 1 55-1878 A42 Set of Contacts (incl. items 4,5,8. 9 & 10)..............
3 10-4057
1 6-24 2

Y eCoil must be specified by suffix letter selected from coil table on page 4. * As required.
E The power units are supplied only with 3 power potes. *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 2 or 3 TERMINAL PLATE CONNECTORS
,,,

see adjacent table. OVERLOAD RELAY CONTACTOR TO
OVERLOAD RELAY/ A rr rW POSITION

f b h - @b
O C O OG T O

' a b
, PICTU RE

O A 25-25450 O g
$ Q 2"

4,5,6 B 25-2544 m
J O O EITEM 37 C 25-2543 >

PART NO. 80 2879 80-2740 80-3433 80-3392 80-2805 |N PARTSg g y
LIST MOUNTING SCREWS 2

$ hO PART NO. 80-2771 hg-@ r2 @ E MOUNTING 10-32 TERMINAL IN PARTS 11-2425 3
[ O O SCREW ITEM 4 IN PARTS LIST CLAMP 6-32 LIST o

ITEM 2 IN *>
7 2

PARTS E 3>
j -

Ri5 LIST ITEM 39 N

p O {b IN PARTS 11-2280 O
PART NO. 11-24$5 PART NO. 55-1743 LIST 9

. -

- ._ _ - _ _ _
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A10D-1 PusucArioN No. (RP)
(Continued from Page I)

STATIONARY CONTACTS ELECTRICAL INTERLOCKS
I

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 contacts and screws. ous electrical interlocks. i

| Caution: The stationary contacts must be installed so they !
LUBRICATIONseat on top of the terminal plates. |

A control terminal, when used, (see table page 3) must Do not lubricate any part of this equipment. I

be mounted on top of the stationary contacts. '

1

EUTECTIC OVERLOAD RELAY Reset and tripped indication - ;,

This overload relay has two steps HEATER Coll PostiloN A transparent rectangular window above the resct but.
of adjustment (Iow or high) obtain. Low HicH ton provides visual indicat' n.
ed by POSITIONING THE HEATER

,

COlLS as shown in the adjacent Relay Reset - Dark Window.+
iillustrations. Note the location of the

pointed terminal on the heater coil. Relay Tripped - Light (silver) Windov". |

The heater coil selection table Do not disassemble this relay,
furnished with the starter illus.

'

trates the proper mounting position. The parts called out on page 2 and listed on page 3 are !

All coils must be mounted in the same position for a given available for repairs. If parts are required other than those I

overload relay. listed replace the complete relay. I

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE

4 %
:

'
,

!

o n _o ,

<
I .

,

i

N k
L ADD ON TYPF I I

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
BLOCK

Circuit Catalog No. Circuit Catalog Number
',

- Cat. No.
I 1 N.O. C320KB4 1 N.O. C320KA1 _

'
-- 1 N.C. C320KA2 C320TB1

1 N.O.-1 N.C. C320KB5 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.

! PAGE 4 QUerMmmer ETW W *''**"'' "*d''" " S ^-
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PUBLICATION NO. (RP) C10C-1
1181

RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR
NEMA SIZE "1" 2 AND 3 POLE AC CONTACTORS,

-- RENEWAL OF POWER UNIT
NOTE e The power unititem 1 consists of a factory assem.

bly of all the magnetic parts, movable contacts, ands

their carrier assembly. This unit usually permits imme.
diate restoration to service of a device which may

B 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 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' f' TYPICAL CONTACTOR power unit straight out.]y:I

'

MOVABLE CONTACTSWIT C U:T
ELECTRICAL INTERLOCK

INTRODUCTION %D To msuu .
-

This publication is designed to simplify inspection and issERr
maintenance. It features . . . un ENo )g
1. A publication numoer keyed to the ordering number of *E '" n

the device . . . to simplify filing and fact finding. stat --q
2. A nameplate inscription keyed to the specific renewal 'fpEo ,parts publication . . . to eliminate cross referencing. oNE END.

O
. An exploded view for easy, positive identification of

,

3 msa our
,

parts with illustrated steps on "how to assemble and
disassemble" . . . to conserve time and eliminate SKETCH "A" SKETCH "B"
guesswork. 2. Depress one end of the movable contact and push the

4. Comprehensive maintenance information to provide contact out (see sketch "A").maximum performance. This information should be 3. Remove the springs item 10.
read carefully. 4. Remove the retainers item 9.

DESCRIPTION
These are 2 and 3 pole A-c contactors for across the line - '-msua SEAT SPRINGSapplications within the ratings shown on the nameplate

wfrEEEos"tiPof the equipment. q _

| - |

C1

CARE - F
-

] .,

"These A c contactors require no mechanical mainte. inance. Any maintenanco re
an electricians screwdriver. quired can be performed with g[; 4[A

'' ' ''

For continued uninterrupted
performance, renew all of the power contacts and springs
at the same time before the contact tip material has worn
away. SKETCH "C" SKETCH "D"

When renewing the contacts check all terminal screws 5. Install the new retainers item 9. (See sketch "C".to insure they are tight and secure. Note - the retainer must be installed so the spring will
Suggestion - refer to publication 14183 for helpful seat over the extruded hole, with the retainer ends

information on inspecting and determining v, hen to re. extending away from the contacts.
place contacts. 6. Install the sprang item 10. (see sketch "D").
RENEWAL OF OPERATING COIL 7. Install the contact (see sketch "B"). Insert contact,

The operating coil is epoxy encapsulated and so con- r ise end slightly and push in to seat.
structed to provide long service life. Should the coil require STATIONARY CONTACTS
changing, the entire operation can be performed in a few NOTE-it is not necessary to disconnect,any wiring.
minutes. 8. Remove the screws securing the stationary contacts.
1. Unfasten the two pan head cover screws "A" and 9. Slide the contact out of the groove in the molding. A

remove the cover item 16. hole in the contact plate is provided for convenient
2. Tilt the to;; of the armature item 11 away from the coll. removal with a screwdriver.
3. Slide the armsture up and out. 10. Install the new contacts.
4. Remove the spring plate item 12. CAUTION -The stationary contacts must be installed so
5. Pull the coil straight out. they seat on top of the terminal plates. (See typical
6. Install the new coil with the coil terminal blades engag. assembly top of page 2).

Ing the coil terminal clips. ELECTRICAL INTERLOCKS
7. Install and seat the spring plate. The electrical interlocks are renewable as a complete

*

8. Slide the armature (narrow end to the right) into itr, assembly. See page 4 for the various electrical interlocks.
seated operating position. LUBRICATION

9. Install the cover. Do not lubricate any part of this equipment.

Wn U s. A.
Cutler. Hammer rmusm & ' " '

_ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ ________ .-
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5 RENEWAL PARTS -- Information Required |
c
r To insure prornpt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.

PARTS LISTc
6
'

'> 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. Part No. No. Description cf Part Req. Part No. Req. Part No.

*1 Power unit (includes items 3. 4, 8, 16 Cover (includes items 15 and 17 w/o
thru 27) (see coil table p. 4) , 1 C10CX 1 C10CX nameplate) (give complete nameplate

3 Stationary Contact (includeo .
* ' 55-1763 * 55-1763 data for cover with nameplate) ..... 1 49-4114 1 49-4114

2 Power Terminal Clamp . . . .
.. . . . ... 4 69-2508 4 69-250817 Spring . . .

w/ item 29) . 4 6 18 Push Bar (see item 13) . 1 1.... .. .. .. .. ..

19 Coil (see coil table on page 4) 1 ...... 1 ........ .

4 Contact Mounting Screw (Mcluded 20 Strap . . . . . . . . . . ..... . I 19-1723 1 19-1723O w/ item 29) 4 6 I 17-8911 1 17-8911
1 56'3493 1 5'6'3493 *21 Magnet Frame . . ..... .

C 5 Insulator . .....
2 55-1681 2 55-1681 22 Spnng. ... .. . . .. .. . 1 69-2766 1 69-2766

8'*' 6 Coil Terminal Clip . .
.... . 2 11-2518 2 11 2518* 55-1743 * 55 1743 23 Slotted Hex. Head Screw.7 Auxiliary Terminal Clamp . agnet Wusng . . . . . ... 1 WM 1 WM

* 8 Movable Contact (included w/ item

3 9 Retainer (included w/ item 29).....
2 3 25 8-32 x .50 Pan Head Screw . . . . . . . 2 11-2515 2 11 2515 |Z 29)
2 3 26 Contact Bar Kit (includes item 13, does (.............

10 Spring (included w/ item 29) 2 ...... 3 ......
not include items 8, 9,10) . . .. 1 61-2980 1 61-2980 |

*11 Armature 1 48-1019 1 48-1019 27 6-32 Pan Head Screw (included w/ items j
4 ...... 4 ...... i13 & 26). ..... ..... .

1 69-2765 1 69-2765 28 Mold ed Ba se . . . . . . . . . . . . . . . . . . . . I 17-9014 1 17-9014
-

12 Spring Plate . . . . . .. .......

13 Push Bars (includes items 14,18
and 27) 1 61-1837 1 61 1857 A29 Set of Contack (includes items 3,4. 8,

I 6-23 1 6-23-29 and 10) . .. ... ... .. .
2 69-2507 2 69-250714 Spring ..... ....
2 11-2517 2 11 251715 Pan Head Sems Screw . . .

* Coil must be specified by suffix letter selected from coil table on page 4. * As required.
*lt is recommended that items 11 and 21 be replaced together.e

$ The power units are supplied only with 3 power poles. j
Anec mmended Spare Parts.E

m

I TERMINALSh TERMINAL POSITIONS
E Selection and POSITION TERMINAL CLAMPS

arrangernent see -

Adjacent table. 2 3 4 5 6 POWER AUXILIARY

Q~ g- 2WITH !
m

1 # R> PROVISION .

(10-32 r6-32 5FOR |. g wp ltem 2 in. Item 7 in >AUXILIARY +' p TERMINAL - Parts List Parts List y'

- 2
{ PART NO. 80-3167 80-3168 80-3167-2 55 1763 55-1743'] O

.

1 l
POWER

WITHOUT @ 73* ~g *PROV 1074 3d 25

g g % O' La.J LUJ AUXILIARY .

"10-32 NdTERMINAL Oy b fb >' PART NO. 80-2788-2 80 2786 80-2788-3 80-2788-3 80-2786-3 80-2788-2 55-1763 O
$ -
u

.

__-____ _
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C10C-1 rusucAnon no. (RP) d

ACCESSORIES

ELECTRICAL INTERLOCKS, TERMINAL BLOCK
AND COIL TABLE

1 gs .. 4

1A, 1 ". -

' y q v: 2 a s,=_s''.
-

;h * i dn IR ,

.a ., n ;. .

.%. 9 y g'-

1. rTv,.. m. ang,;;i , ,':. ,
, _

I %: _ .[.] ;,'I '
.

"
.

I IADD ON TYPE

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
BLOCK

Circuit Catalog No. Circuit Catalog Number
Cat. No.None (Dummy) 10-3640-3 1 N.O. C320KA1

1 N.C. C320KA2 C320TB11 N.O. C320KB1 1 N.O.1 N.C. C320KA3
1 N.O.-1 N.C. C320KB2

1

, i

$

i
Operating Coils Selection Table

. .
Suffix Suffix

Volts Cycles Part Number Letter Volts Cycles Pt.rt Number Letter

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

'
240 60 9-1887-2 B 208 60 9-1887-5 E
220 50

480 60 9-1887-3 C 380 50 9-1887-8 L
440 50

eSuffix letter required only when power unit is ordered.

PACE 4 ggg m Made in U. S. A., ,
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576

RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE "4"
3 POLE STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY |

1
-~.

n 6. Install the clamp and secure the screws.'

. . 7. Install the cover.
' ~

g RENEWAL OF POWER UNIT
- NOTE e The powcr unit item 1 consists of a factory assem-

bly of all the magnetic parts, movable contacts, and
their carrier assembly. This unit usuauy permits imme.

E diate restoration to service of a device which may have
become inoperative. I

Unfasten the two gold colored Hex. Head screws "B",
pull out the power unit, plug in the new and retightenA the screws "B". A set of stationary contacts is included |B < ,l 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
a 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

A 'g
or dressed....

1. Remove the power unit assembly by loosening the two
Typical Starter Three Pole with Two Circuit Electrical Interlock gold colored slotted hex head screws "B" and pull the

p weg unit straight out.'

INTRODUCTION
This publication is designed to simplify inspection and MOVABLE CONTACTS

maintenance. It features . . . 2. Remove the contact bar nem 34 by removing the two
1. A publication number keyed to the ordering number of screws and washers items 35 and 36.

the device . . . to simplify filing and fact finding. 3. Refer to sketch "A". Raise the retainer item 12 against
2. A nameplate inscription keyed to the specific renewal the spring to free the contact so it can drop out,

O 3. An exploded view for easy, positive identification of parts
parts publication . . . to eliminate cross referencing.

" "EIs'ra"Oto namove coNract
with illustrated steps on "how to assemble and dis- maist anniNr= nome enmNrn t-

M HM CONTACT NSH INm mNDOqassemble" . to conserve time and eliminate guesswork.
4. Comprehensive maintenance information to provide

mnimum performance. This information should be read b' 4carefully.
'

DESCRIPTION coNiact -

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

RW b N "B" and "C". Rotate the retainer into
CARE the position shown and push it into the window to hold it. |

These starters require no mechrnical maintenance. Any Lift the spring off the seat with a small screwdriver. |
maintenance required can be performed with an electrician's Push the spring and retainer through the window.
screwdriver. For continued uninterrupted performance, renew
all cf the power contacts and springs at the same time before " SQ " 5 "' (N

RC$$Q
"_the contact tip matenal has worn away, AND OMs No agg

When renewing the contacts check all terminal screws to """"a our sm
.

insure they are tight and secure. '

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

= RENEWAL OF OPERATING C0ll
The operating coi! is epoxy encapsulated and so con. SKETCH "C" SKETCH "D"

structed to provide long service life. Should the coil require
changing the entire operation can be performed in a few 5. Refer to sketch "D". Place and hold the retainer in the
minutes, position as shown.
1. Unfesten the two pan head cover screws "A" and remove 6. Compress the spring with the thumb and index finger and

the cover item 28 page 2. insert and seat in the cavity above the retainer.
2. Unfasten the four pan head screws item 27 securing 7. Raise the retainer against the spring. insert and position

the clamp item 25 and the armature item 22. Remove the contact. Contact tips must face away from the
the clamp and the armature, retainer.

3. Pull the coil straight out. 8. Install the contact bar to the push bars items 21 and 23
4. Install the new coil with the coil terminal blades engaging with screws and washers items 35 and 36.

,

- the coil terminal clips. Note: The contact bar is not reversible. Match the ends
5. Install the armatute (narrow end to the left) into its of the contact bar to fit inside the raised pajections

seated operating position. on the push bars.

(Continued on Page 4)

"*d''" "' '' '' ~'
Cutler-Hammer m ien s a:r**'-' -
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y! RENEWAL PARTS-Information Required
e

5 To insure prompt handling of renewal parts orders, please include tne following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.
.c
!" PRICE LIST?

3 Pole Starter 3 Pole Starteritem item
No. Description of Part No. Req. | Part No. No. Description of Part No. Req. | Part No.
e1 Power Unit (includes items 6,8,11 thru 36) 1 C10FX 27 10-32 x .62 Paa Head Sems Screw . 4 11-25232 Terminal Plate . . . . .

2 80-2824 28 Cover (includes items 29 and 30) (without
6 80-2810

3 Control Termma! . . .. ..

Nameplate) (Give Complete Nameplate
4 Auxiliary Terminal C! amp . . . . . . . . . * 55-1743 Data for Cover with Nameplate) . . 1 49-4152...

5 %-20 x .625 Slotted Hex Sems Screw . . . . .. * 11 2912 29 %-20 x 1.04 Pan Head Sems Screw . . . 2 11-23136 10-32 x .438 Flat Head Sems Screw (included 30 Spring . . . . . . 4 69-2552
*# ''" ' '

31 %-20 x 1.45 Slotted Hex Head Sems Screw . 2 11-25227 Lug 34 Contact Bar . . . .. . . .

4 916-166
1 23-3542 3Copper . . . . . 6 80-2812 35 No.10 Washer .. .. ."

Alu mi nu m . . . . . . . . . . . . . . . . . 6 80-3379
i, 8 Stationary Contact (included w/ item 53)....

.

6 .~....

38 Overload Relay
37 Molded Base . ........

'

9 Coil Terminal Clip . . . . .. . .. 2 80-2747 (includes ... items 4..........
1 17-9044

7, 39
thru 47)

10 Insulator . . . . . . . . . . . . . . . . . . ..... ...
3 . N.C. Control Circuit . . . . . .. . . 1 10-3563 11
1 56-3494 With Copper Lugs

11 Movable Contact (included w/ item 53) .
12 Retainer (included w/ item 53) . . 3 N.C. N.O. Control Circuit , . I 10-3563-12

With Aluminum Lugs13 Spring (included w/ item 53) . . ,. 3 .....- N.C. Control Circuit ... . . I 10-3563-1514 8-18 x .625 Pan Head Screw . ..

6 16-42 39 Terminal Plate . . . . . 3 80-2889

6 11 3106 N.C.-N.O. Control Circuit . . . . . I 10-3563-16No. 8 Lockwasher . . . .. ..

Q 15 Blowout . . . .. 6 62-531
s. 40 10-32 x .50 Pan Head Sems Screw . 6 11 2537e4 16 Magnet Housing (incl. 6 of it.14) (see it. 31) 1 49-3626 41 6-32 x .312 Round Head Sems Screw

.

3 11-15256 17 Spring .. 1 69-2770 42 Connector . . . I 25-2217-2*18 Magnet Frame . . ..... . 1 48 1030

: f{r
43 Screw 6 11 25813 19 Clamp ...... ..

. . . . . . . . . ... I 19-1570 44 Terminal Plate . . . . . . . . . . . . . . . . . . . . 3 80 27932C Coil (see Coil Table on Page 4)....
. . .

1 ... - 45 %-20 x .75 Slotted Hex Head Sems Screw ... 3 11-2683
. . . .

;;; 21 Push Bar (Lt ft Hand) . .... I 61-1612
-

46 Button (White) . . . .

3 104057
1 53-1346-6*22 Armature 1 48-1029 47 Thermal Eternent . . . . . . . . . . . . . . . . . ........... .. . ...

23 Push Bar (Right Hand) . . ... 1 61 1606 48 Connector (Contactor to Overload Relay) . 3 25-271824 Spnng. . . . .. . . 2 69-2554
51 10-32 x .938 Pan Head Screw . . . 4 11-310725 Clamp Plate . . . I 79-8622 52 No. 10 Lockwasher . . . . . . . . . . . . . . . . . . . . . 4 916-484Z26 Indicating Plate . . . .

.....

. .. . . 2 30-4864 A53 Set of Contacts (incl. items 6,8,11,12 & 13) 1 6-26-2 g
eCoil must be specified by suffix letter selected from coil t.able on page 4. *As Required. ?The power units are supplied only with 3 power poles. *lt is recommended that items IS and 22 be replaced together. 8ARecommended Spare Parts. 3
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A10F-1 eunucAnoN No. (RP)
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(Continued from Pasa D

STATIONARf CONTACTS ARC CHUTES i

These seldom require renewal. Some burning and dis.Note: It is not necessary to disconnect any wiring. coloration are normal. When the contacts are renewed, brush9. Remove the screws securing the stationary contacts.
10. Install the new contacts and screws. out any loose accumulations.

MAGNET
ELECTRICAL INTERLOCKS The magnet clarnp 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 POslTioN A transparent rectangular window above the reset button .'
provides visual indication.adjustment (Iow or high) obtained by Low nicsi

POSITIONING THE HEATER COILS as
shown in the adjacent illustrations. I Relay Reset-Dark Window. +

Note the location of the pointed ter-
minal on the heater coil. Relay Tripped-Light (silver) Window. !

;

| The heater coil selection table Do not disassemble this relay.
| furnished with the starter Ulustrates

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 ;

q
.

~ o p n ;

.

)$ i

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.0- C320KA1 '

1 N.C. C320KA2 C320TB1

1 N.O.1 N.C. C320KB8 1 N.O.1 N.C. C320KA3
1

Operating Coils Selection Table

Su$fix Sulfix
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

eSuffix letter required only when power unit is ordered.
"' " '" * * ^' i

Cutler-Hammer nT mair-""
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/7 RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE "3"
( I 3 POLE STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY%J

6. Install the clamp and secure the screws.
7. Install the cover.. , 4 , 2m. t a

I g RENEWAL OF POWER UNIT
\ - NOTE * The power unit item I consists of a factory assem-
( bly of all the magnetic parts, movab'e contacts, and

I their carrier assembly. This unit usually permits imme-

} 'p g diate restoration to service of a device which may have
become inoperative.

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

-A pull out the power unit, plug-in the new and reti hten
the screws "B" A set of stationary contacts is inc ded

B i 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

A suffix letter selected from the coil table on page 4.
..

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

i, 4s
g

c or dressed.s
1. Remove the power unit assembly by loosening the two

Typical Starter Three Pole with Two Circuit Electrical Interlock gold colored slotted hex. head screws "B" and pull the
INTRODUCTION power unit straight out.

This publication is designed to simplify inspection and MOVABLE CONTACTS
maintenance. It features . . 2. Remove the contact bar item 34 by removing the two
1. A publication number keyed to the ordering number of screws and washers items 35 and 36.

the device . . . to simplify filing and fact finding. 3. Refer to sketch "A", Raise the retainer item 12 against

(j]'
' 2. A nameplate inscription keyed to the specific renewal the spring to free the contact so it can drop out.

parts publication . . . to eliminate cross referencing. ,o ,,, .oy, ,,,o

3. An exploded view for easy, positive identification of parts To aE"ovt co"T^ci A"o ati^*ta

with illustrated steps on "how to ass,emble and dis- ag,,anagra , ,ag{,a[fagr a ,c og
assemble . . to conserve time and chmmate guesswork. -

4. Comprehensive maintenance information to provide ,

maximum performance. This information should be read }carefully.
,

'c "'^c'DESCRIPTION
These are three pole, three phase, non reversing A c

magnetic starters for across the line applications within the SKETCH "A" SKETCH "B"
ratmgs shown on the nameplate of the equipment.

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

These starters require no mechanical maintenance. Any Lift the spring off the seat with a small screwdriver,
maintenance required can be performed with an electrician's Push the spring and retainer through the window,
screwdriver. For continued uninterrupted performance, renew
all of the power contacts and springs at the same time before eny senso orr s at msrnr couentssro

I

! the contact tip material has worn away. g g s, int _
rusu

| When renewing the contacts check all terminal screws to E d r'"8ur star

; insure the/ are tight and secure. ~ -

,

| Suggestion -- refer to publication 14183 for helpf i in-
formation on inspecting and determining when to rylace P*- r

| contacts.

RENEWAL OF OPERATING C0ll
The operating coil is epoxy encapsulated and so con * SKETCH "C" SKETCH "D"

structed to provide long service life. Should tiie coil require
changing, the entire operation can be performed in a few 5. Refer to sketch "D". Place and hold the retainer in the
minutes, position as shown.
1. Unfasten the two pan head cover screws "A" and remove G. Compress the spring with the thumb and index finger and

the cover item 28 page 2. insert and seat in the cavity above the retainer.
2. Unfasten the four pan head screws item 27 securing 7. Raise the retainer against the spring, insert and position

the clamp item 25 and the armature item 22. Remove the contact. Contact tips must face away from the
,- m the clamp and the armature. retainer.

/ \ 3. Pull the coil straight out. 8. Install the contact bar to the push bars items 21 and 23

(V) 4. Install the new coil with the coil terminal blades engaging with screws and washers items 35 and 36.
the coil terminal clips. Note: The contact bar is not reversible. Match the ends

5. Install the armature (narrow end to the left) into its of the contact bar to fit inside the raised projections
seated operating position, on the push bars.

|
(Continued on Page 4)

Made in U. S. A.
gpgi.etjas/ Elect,onio,

_______ _ ____.___.__. _



23

6, y)] - n |

!I'h. 8 94 l' 0i !L5s '
' 10

|
'e ' 11 5

"'

y 7 7
13 DDC'

* 14 %
15

~

'b, ;'. POWER unir

O 's, N 16'

35
3 20

'
s'

s,

'

s' 5 2135 2231a 3 ,

. 4 5 48 's .,'N, 23 |

b 's . 25

~~.-~s, }s

47
40 'x
41 -28

7 30 2m

h 46 4
c OVERLOAD RELAY

| Erei:Pte":!MidJa"a'e','da tet:
' quired order a complete overload relay.

O O O
- -- -- - - -- . -- - - - m. -.



s

!

J '

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

h PARTS LIST

.>

3 Pole Starter 3 Pole Starter

No. Description of Part No. Req. Part No. No. Description of Part No. Req. Part No.

e 1 Power unit (includes 6,8.11 thru 36) 1 C10EX 27 10 32 x .62 Pan Head Sems Screw . . . . . . . . 4 11-2523
2 Terminal Plate . . . . . ... 6 80-2807 28 Cover (includes items 29 and 30) (without

2 80 2824 nameplate) (give complete nameplate data3 Control Terminal ... .. . .

1 49-41524 Auxiliary Terminal Clamp * 55-1743 for cover with nameplate) .... . .
2 11 231329 1/4-20 x 1.04 Pan Head Sems Screw . . . . .

5 1/4-20 x .625 Slotted Hex Sems Screw . . . . * 11-2912 30 Spring . .. 4 69 2552
6 10L32 x .438 Flathead Sems Screw (included .

7 Lug
. . .. 18 31 1/4-20 x 1.45 Slotted Hex Head Sems Screw 2 11-2522w/ item 53) .

34 Contact Bar . 1 23-4030-3
Copper . . . . 6 80-2801 35 No.10 Washer . .

.. . . .

4 91&l66. . .

Aluminum 6 80-3307 37 Molded Base
8 Stationary Contact (included w/ item 53) 6

. I 17-9043................ .....

.
38 Overload Relay (incl. items 4. /,39 thru 47)

9 Coit Term. mal Clip . . 2 80-2747 W th Copper Lug.
10 I nsulator . . . . . . . . . . . . . . . . . . . . . . . . . 1 563494 N.C. Control Circuit ... . I 10-3563-5
11 Movable Contact (included w/ item 53) 3 N.C.-N.O. Control Circuit . I 10 3563-6
12 Retainer (included w/ item 53) . 3 With Aluminum Lugs

|
N.C. Control Circuit, I 10-3563-13

14 818 x .625 Pan Head Screw
. . 3 ...... N C.-N.O. Control Circuit...

.

1 10-3563 1413 Spring (included w/ item 53)
6 11 3106 39 Terminal Plate . . . . . . . . ..... 3 80-2889

' ~ 6 16-42No. 8 Lockwasher 6 11 253740 10 32 x .50 Pan Head Sems Screw .

3 11 1525' 6 62-53115 Blowout 41 G20 x .312 Round Head Sems Screw .
16 Magnet H$using'(incl." Eof'it.' '16('see 'it'.'31')' 1 49 3626

17 Spring . . . I 69-2770 42 Connector 1 25-2217 2
6 11-2581E *18 Magnet Frame. 11 48 1030 43 Screw ...... .

3 80-3321
1 19 1570 44 Terminal Plate . . . . . . . . . . . . . . ... .

IN 19 Clamp
20 Coil (see' Eoil iabie oii Pa'g'e' "4')" ' * ." '''.~ 1 45 1/4 20 x .75 Slotted Hex Head Sems Screw . 3 11-2683~ ' ~'

g
21 Push Bar (Left Hand) . 1 61 1612 46 Button (White) . . 1 53-1346 6

f 1 48-1029 47 Thermal Eleme nt . . . . . . . . . . . . . . . . . . 3 10-4057*22 Armature .......... .

23 Push Bar (Right Hand) 1 61 1606 48 Connector (Contactor to Overload Relay) , 3 25-2848
24 Spring 2 69 2554 51 10-32 x .938 Pan Head Screw 4 11-3107

25 Cfamp Plate . . 1 79-8622 52 No.10 Lockwasher . . . . . . . . . . . . . . . . . . . . . 4 91&484Z
26 Indicating Plate . . 2 30-4864 A53 Set of Contacts (incl. items 6. 8,11.12 & 13) 1 625-2

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 18 and 22 be replaced together.

ARecommended Spare Parts. 2
m
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A10E-1 PusucArion No. (RP)

(Continued from Page O

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

9. Remove the crews 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
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 PostTION A transparent rectangular window above the reset button
adjustment (Iow or high) obtained by tow gicy provides visual indication.
POSITIONING THE HEATER COILS as
shown in the adjacent illustrations. - I, Relay Reset-Dark Window.
Note the location of the pointed ter.
minal on the heater coil. Relay Tripped-Light (silver) Windcw.

'The heater coil selection table Do not disassemble this relay.
furnished with the starter illustrates
the proper mounting position. All The parts called out on page 2 and listed on page 3 are
coik 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

D 't % 4

O-

a s p p -

-

,

[ '

ADD ON TYPE

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
BLOCK

Circuit i Catalog No. Circuit Catalog Number
--- Cat. No.

1 N.O. C320KB7 1 N.O. C320KA1
1 N.C. C320KA2 C320TB1

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

Operating Coils Selection Table ;

Suifix Su)fix
Volts Cycles Part Number Letter Volts Cycles Part Number Letter

120 60 9-1891 1 A' 600 60 9-1891 4 0
110 50 550 50

240 60 9 1891-2 B 208 60 3-1891 13 E
-

220 50
"

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

eSuffix letter required only when power unit is ordered.

Made in U. s. A.P/.?J 4 g , g,

l
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PUBLICATION No. (RP) C10D-1
l 576

!/O RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR
|V NEMA SIZE "2" 2 AND 3 POLE AC CONTACTORS
l
' ' 6. Install the clamp and secure the screws.w

| 7. Install the cover.

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 im-

_O 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
s and stationary contacts need replacement. Specifycoil I

by suffix letter selected from the coil table on page 4.
O A RENEWAL OF POWER CONTACTS |' M The power contacts when used within their rating will l

provide long trouble free life. They should not be filed
,

or dressed. '

'1. Remove the power unit assembly by loosening the two
TYPICAL CONTACTOR THREE POLE E ,Id i0tted hex. head screws "B" and pull the

Po er ni straiE *WITH TWO CIRCUlT ELECTRICAL INTERLOCK
MOVABLE CONTACTS

Thi p bi t on is designed to simplify inspection and 2' sc
ihe ntact bar item 30 by removing the two

ws tem'
$ ub$ cati "Ie khed to the ordering number of 3.nu Ie and ush ut e sketc ').4. Remove the retainers (thru the wide opening in the2. A narIeplate'l'n ip o k ed to th s if r newal

*

parts publication . . . to eliminate cross referencing. molding. The contacts item 8 will be free to come out.
3. An exploded view for easy, positive identification of

parts with illustrated steps on "how to assemble and To Remove
disasse ble" to conserve time and eliminate g ggS,H g p i L,L

P

4. bomprehensive maintenance information to provide J, m/maximum performance. This information should be ,

EXTRUSloNread carefully.
' "E * *'"DESCRIPTION '

These are 2 and 3 pole A c contactors for across the line % c0NTACT _
~'

applications within the ratings shown on the nameplate TIP i

of the equipment.
CARE SKETCH "A" SKETCH "B"

These A-c contactors require no mechanical main- 5. Install the new contacts. (See sketch "B").tenance. Any maintenance required can be performed 6. Install the new retainers. (See sketch "C"). The square
with an electrician's screwdriver. For continued uninter- openings must be i< eyed with the extrusions on the
rupted performance, renew all of the power contacts and contacts.
springs at the same time before the contact tip material 7. Install the springs, ..isert one end over the seat on the

,has worn away. retainer, compress springs and push in to seat over the 1

When renewing the contacts check all terminal screws molding nib. (See sketch "D").
to insure they are tight and secure.

Suggestion - refer to publication 14183 for helpful in. iNSTAtt ,,37,tt 3,,,yaformation on inspecting and determining when to replace RETAINut oVER RETAINER
U } KniDE y RI S AT ENcontacts.

RENEWAL OF OPERATING COIL '"r AND ,

'

The operating coil is epoxy encapsulated and so con. SPRING T S T
' ""' '

structed to provide long service life. Should the coil re. , M t iNG
SEAT R j

quire changing. the entire operation can be performed in ' - Nis I

Ia few minutes. '

N ,gy,,,g, -
"

1. Unfasten the two pan head cover screws "A" and re. n.

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 SKETCH "C" SKETCH "D"
i the clamp and the armature. 8. Install the contact bar to the push bars items 19 and

3. Pull the coil straight out. 20 with screws item 31.
'

,

! 4. Install the new coil with the coil terminal blades en- Note: The contact bar is keyed with projections on the
gaging the coil terminal clips. push-bars. Match the keys to insure correct fit

5. Install the armature (narrow end to the right) into its and assembly.
seated operating position. (continued on P ge 4)

u.a. in u. s. A CUTLER HAMMER, Milwaukee, Wis. PAGE1

. .- . . . . - - - _ _ - _ _ __
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F RENEWAL PARTS-Information Required ,

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

F PARTS LIST I
in

*

.

? 2 Pole 3 Pole I 2 Pole 3 Pole
Contactor Contactor Contactor Contactor

item No. No. Item No. No.
No. Description of Part Req. Part No. Req. Part No. No. Dest ription of Part Req. Part No. Req. Part No.

e 1 Power unit (includes items 4,5,8 thru 17 6 32 x .312 Pan Head Sems Screw . 4 11 2538-4 4 11 2538-4
32) (see coil table page 4) 1 C10DX 1 C10DX 18 Coil (see coil table on page 4) 1 ......

1 61-1629......
1

* 55-1743 * 55 1743 19 Push Bar (Left Hand) . 1 61-16292 Auxiliary Terminal Clamp
3 Lug , .... ......... * 20 Push Bar (Right Hand) 1 61-1628 1 61-1628

Copper (furnished with open 21 Sprir'g 2 69-2692 2 69-2rA2p/'- contactors) ..... ... .. .. 80-2819 80-2819
*22 Armature . . 1 48-1020 1 48-1020C Aluminum (furnished with enclosed

80-2798 80-2798 23 Spring Plate 1 69-2515 1 69-2515
| contactors) ......... ....

1 55-1878 1 55-18784 10-32 x .437 Pan Head Sems Screw 24 Clamp Plate . . . . . . . . . .... ..

4 11 2668 4 11 2668
(incl. w/ item 33) . .. .... ....

* * 25 6-32 x .50 Pan Head Sems Screw
! 5 Stationary Contact (incl. w/ item 33) 4 ...... 6 ...... 26 Cover (includes items 27 and 28)2 6 Insulator .....

2 80-2871 2 80-2871 nameplate data for cover with
1 56-3494 1 56-3494 (without nameplate) (give complete

' 7 Coil Termina! Clip . . . . . . .
I 8 Movable Contact (incl. w/ item 33).....

.

2 3 nameplate) 1 49 4151 1 49-4151
27 10-32 x 1.25 Pan Head Sems Screw . 2 11-2310 2 11 23109 Retainer (included w/ item 33) 2 3E 28 Spring 4 69-2599 4 69-259910 Spring (included w/ item 33) . . . . 2 3

3 11 8-32 x .50 Flat Head Thread Cutting 29 10-32 x 1.148 Slotted Hex. Head Sems

12 Blowout
. . 4 11 2251 6 11-2251 Screw . 2 11 2525 2 11 2525Screw;,

8

3 . 4 62-529 6 62 529 30 Contact Bar . . . ......... ... 1 23 3619-3 1 23-3619-3
31 8-32 x .688 Round Head Sems Screw

*
13 Magnet Housing (see item 29) 1 49-3664 1 49-3664 with Washers 2 11 2524 2 11-2524

g 14 Spring . . . 1 69-2604 1 69-2604 32 Molded Base . . . . . . . . ... ....... I 17-9255 1 17-9255
*15 Magnet frame 1 17-8955 1 17-8955 A33 Set of contacts (includes items 4,5,8.

16 Clamp . . 2 55-1877 2 55-1877 9 and 10) 1 6-24 1 6-24-2
"I
() * Coil must be specified by suffix letter selected from coil table on *As required.
y page 4. The power units are supplied only with 3 power poles. *lt is recommended that items 15 and 22 be replaced together.
3* ARecommended Spare Parts
S
S

TERMINAL PLATE POSITIONS TERMINAL PLATES CONTROL TERMINALS*

( Selection and Position 1, 4, 5, 6 | 2 3 Position 1 2 or 3
arrangement see-

y Adjacent table. er eT ,

N E0e eo Og P/ \
-

PICTURE PICTURE h 'k '", S% LTb Jll L!
C

O O o $
76{ djja W3 5

2

Part No. 80-3392 80-2805 %Part No. 80-2879 80-2740 80-3433

? @ m
g

Mounting 10-32 oc
M h Screws item 4 in Parts List 6 32Tenm.nal *

Clamp item 2 in (")4 $ 0~l 7 Parts List M

Part No. 11 2425 Part No. 55-1743
w e-.

_ _ _ _ _ _
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C10D-1 PusticArion No. (RP) )

(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 contacts and screws. ous electrical interlocks.

| Caution: The stationa7the terminal plates. contacts must be installed so theyseat on top o 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.

i
'

ACCESSORIES

! ELECTRICAL INTERLOCKS, TERMINAL BLOCK
j AND COIL TABLE |
: 3 T

!

|

|
|

;

4)' .-

I IADD ON TYPE

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL '

BLOCK
Circuit Catalog No. Circuit Catalog Number

Cat. No. !

1 N.O. C320KB4 1 N.O. C320KA1
1 N.C. C320KA2 C320TB1

1 N.O.-1 N.C. C320KB5 1 N.O.-1 N.C. C320KA3

:

L

?

iOperating 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 L

eSuffix letter required only when power unit is ordered.

F^ E d Made ln U. s. A.CUTLER HAMMER, Milwaukee, Wis.
. . _ , - - _ . . . _ - -_- -- __ , - . _.
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RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR
NEMA SIZE "3" 2 AND 3 POLE AC CONTACTORS

A '

y 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.

N bly of all the magnetic parts, movable contacts, and
, o their carrier assembly. This unit usually permits imme-

D 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

E stationary contacts at the same time. particularly if
visual inspection indicates that both the movable andi;

'
j stationary contacts need replacement. Specify coil by
---- suffix letter selected from the coil table on page 4
b' A RENEWAL OF POWER CONTACTS

B The power contacts when used within their rating wiii
provide 1o03 trouble free life. They should not be filed

1, [emove th'e power unit assembly by loosening the twoTYPICAL CONTACTOR THREE POLE
WITH TWO CIRCUlT ELECTRICAL INTERLOCK gold colored slotted hex. head screws "B" and pull the

INTRODUCTION p wer unit straight out.

This publication is designed to simplify inspection and MOVABLE CONTACTS
maintenance. It features . . , 2. Remove the contact bar item 34 by removing the two
1. A publication number keyed to the ordering number of screws and washers items 35 and 36.

the device . . to simplify filing and fact finding. 3. Refer to sketch "A". Raise the retainer item 12 against
2. A nameplate inscription keyed to the specific renewal the spring to free the contact so it can drop out.

parts publication . . . to eliminate cross referencing.
"EUrE"O'3. An exploded view for easy, positive identification of parts to neuove contact

with illustrated steps on "how to assemble and dis- ani$r attamin novan anamre r-
' * E C " ' ^" ""5""' ** * 1assemble" . to conserve time and eliminate guesswork.

4. Comprehensive maintenance information to provide -

maximum performance. This information should be read b
carefully.

.
4

'
DESCRIPTION courao -

! These are 2 and 3 pole A-c contactors for across the line
apo!ications within the ratings shown on the nameplate of SKETCH "A" SKETCH "B"
the equipment.

| 4. Refer to sketch "B" and "C". Rotate the retainer into
CARE tl'e position shown and push it into the window to hold it.
Any m m,A-c contactors require no mechanical maintenance.

These Lift the spring off the seat with a small screwdriver.
;ciid* ice required can be performed with an Push the spring and retainer through the window.

electric,an's screwdriver. For continued. uninterrupted per-i

formance, renew all of the power contacts and springs at PRY SPRING Of'F S ar INSERT COMPRESSED

the same time before the contact tip material has worn away. Eo*oSIn* %* ' "

SPomc aNo
When renewing the contacts check all terminal screws to anamt= our Star

insure they are tight and secure.
~ "

.

Suggestion - refer to publication 14183 for helpful in-
.,

formation on inspecting and determining when to replace '2
contacts.

RENEWAL OF OPERATING COIL
| The operating coil is epoxy encapsulated and so con- SKETCH "C" SKETCH "D"

structed to provide long service life. Should the coil require
changing, the entire operation can be performed in a few 5. Refer to sketch "D" Place and hold the retainer in the
minutes, position as shown.
1. Unfasten the two pan head cover screws "A" and remove 6. Compress the spring with the humb and index finger and j

;

the cover item 28 page 2. insert and seat in the cavity e ove the retainer. .

2. Unfasten the four pan head screws item 27 securing 7. Raise the retainer aga.1st the spring, insert and position
the clamp item 25 and the armature item 22. Remove the contcct. Contact tips must face away from the
the clamp and the armature. retainer.' 3. Pull the coil straight out. 8. Install the contact bar to the push bars items 21 and 23

'

4. Install the new coil with the coil terminal blades engaging with screws and washers items 35 and 36.
the coil terminal clips. Note: The contact bar is not reversible. Match the ends

5. Install the armature (narrow end to the left) into its of the contact bar to fit inside the raised projections
seated operating position. on the push bars.

(Continued on Page 4)

Made in U. S. A. PAGE1CUTLER HAMMER, Milwaukee, Wis.
.- - -.
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f RENEWAL PARTS-Information Required |
5 To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED. !

,

!( PARTS LIST

h'

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. Part No. No. Description of Part Req. Part Ns. Req. Part No.

e 1 Power unit (includes items 6,8,11 *18 Magnet Frame 1 48 1030 11 48-1030
thru 36 . . . 1 C10EX 1 C10EX 19 Clamp .......... I 19-1570 1 19-1570

(?" 2 Terminal Plate . . 4 80-2807 6 8C- 107 20 Coil (see Coil Table on page 4).... 1 1
.

'C
3 Control Terminal . .. . 2 80-2824 2 80 2824

21 Push Bar (Left Hand)
={ 4 Auxiliary Terminal Clamp . ..... * 55-1743 * 55-1743 *22 Armature . . . . . . . . . . .

. 1 61 1612 1 61 1612
1 48-1029 1 48-1029

[= 5 1/4-20 x .625 Slotted Hex Sems 23 Push Bar (Right Hand) 1 61-1606 1 61 1606

6
.............. ...

* 11 2912 * 11-2912Screwt ,*,

10 32 x .438 Flathead Sems Screw 24 Spring .... 2 69-2554 2 69-2554
E (incl. w/ item 53) 12 18 25 Clamp Plate . 1 79-8622 1 79 4622
* 26 Indicating Plate 2 30-4864 2 30-4864Z 7 Lug
) Copper (Furnished with Open 27 10-32 x .62 Pan Head Sems Screw 4 11 2523 4 11-2523

a Aluminum (Furnished with..........
4 80 2801 6 80-2801 28 Cover (includes items 29 and 30)y Contactor) ..

(withoutnameplate)(givecomplete
] Enclosed Contactor) ....

4 ...... 6 ......

29 1/4-20 x 1.04 Pan Head Sems Screw 2 11 2313 2 11 2313
, - 8 Stationary Contact (incl. w/ item 53)....

4 80-3307 6 80-3307 nameplate data for cover with
nameplate) ......... .... 1 49-4152 1 49-4152

' I 9 Coil Terminal Clip 2 80-2747 2 80-2747
2

10 Insulator ................ 1 56-3494 1 56-3494 30 Spring ..............

y 11 Movable Contact (incl. w/ item E3).... 2 . 3 31 1/4-20 x 1.45 Slotted Hex Head......
4 69-2552 4 69-2552-

,

a 12 Retainer (incl. w/ item 53) . 2 . 3 Sems Screw 2 11-2522 2 11 2522= 34 Contact Bar 1 23-4030-3 1 23-4030-3g 13 Spring (incl. w/ item 53) 2 ...... 3 ......

35 No.10 Washer . 4 916-166 4 916-1664 11-3106 6 11 3106pI 14 8-18 x .625 Pan Head Screw .

4 16-42 6 16-42 37 Molded Base . . . . . . . . . . . .
4 11-3107 4 11 3107

No. 8 Lockwasher I 17-9043 1 17-9043
-C 15 Blowout

. ..

4 62-531 6 62 531 51 10-32 x .938 Pan Head Screw .X
() 16 Magnet Housing (incl. 6 of item 14) 52 No.10 Lockwasher . . .
;j (see item 31) .. I 49-3626 1 49-3626 A53 Set of Contacts (incl. items 6,8,11,........

4 916-484Z 4 916-484Z

17 Spring .. I 69-2770 1 69-2770 12 & 13) 1 6-25 1 6-25-2=

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. *lt is recommenc'ed that items IS and 22 be replaced together._

(; ARecommended Spare Parts.
*
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i C10E-1 PUBLICATION No. (RP)

)
,

(Contmued from Paga 1)
'

I
I

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
i 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| j

! electrical interlocks. Do not lubricatu any part of this equipment.

ACCESSORIES
ELECTRICAL INTERLOCKS, TERMINAL BLOCK

AND COIL TABLE
;

D D - 3 s ,

Ij j '~ -

4 1

i h, q
ci i!4

i

|
.

|

l
,

jy f's h

I I>

|
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. C320KA1
- 1 N.C. C320KA2 C320TB1

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

,

l Operating C0ilS Selection Table

* *
Suffix Suffix

Volts Cycles Part Number Letter Volts Cycles Part Number Letter

120 60 91d911 A 600 60 9 1891 4 D
110 50 550 50

240 60 9-1891-2 8 208 60 9-1J91-13 E
220 50

,

480 60 9 1891 3 ! C 380 50 9 1891-14 L
440 50 |

eSuffix letter required only when power unit is ordered.

*d* 'n u. S. A.N4 CUTLER HAMMER, Milwaukee, Wis.
!
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O
| V 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
B 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

j 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.
A'

RENEWAL OF POWER CONTACTS
! B The power contacts when used within their rating wiii

provide long trouble free life. They should not be filed
or dressed.TYPICAL CONTACTOR THREE POLE

WITH TWO CIRCUlT ELECTRICAL INTEL: LOCK 1. Remove the power unit assembly by loosening the two
gold colored slotted hex. head screws "B and pull the
power unit straight out.

INTRODUCTION
l This publication is designed to simplify inspection and MOVABLE CONTACTS
! maintenance it features . . 2. Remove the contact bar item 34 by removing the two
| 1. A publication number keyed to the ordering number of screws and washers items 35 and 36,

the device . . to simplify filing and fact finding. 3. Refer to sketch "A". Raise the retainer item 12 against

) 2. A nameplate inscription keyed to the specific renewal the spring to free the contact so it can drop out.
,

,

parts publication . . . to eliminate cross referencing.'

, , , , , , , , , , , ,

3. An exploded view for easy, positive identification of parts To aEMOVE CONTACT AND REMNER

with illustrated steps on ','how to ass,emble and dis- pgr a,r;A$I"cr EINEN"No"'by
assemble , to conserve time and ehnmate guesswork.

4. Comprehensive maintenance information to provide .

maximum performance. This information should be read Tj
carefully. *

fDESCRIPTION CONTACT

These are 2 and 3 pole A-c contactors for across the line
applications within the ratings shown on the nameplate of SKETCH "f" SKETCH "B"
the equipment. 4. Refer to sketch "B" and "C". Rotate the retainer into
CARE the position shown and push it into the window to hold it.

These A-c contactors require no mechanical maintenance. Lift the spring off the seat with a small screwdriver.
Any maintenance required can be performed with an Push the spring and retainer through the window.
electrician's screwdriver. For continued uninterrupted per-

m sm a on s ATformance, renew all of the power contacts and springs at pg; coum,cssco,"
the same time before the contact tip material has worn away. smNo ANo AND OVER

REWNER M SEATWhen renewing the contacts check all terminal screws to
'

-g
.

insure they are tight and secure.
,f

.

I Suggestion - refer to publication 14183 for helpful in- e
,

formation on inspecting and determining when to replace G
contacts.
RENEWAL OF OPERATING C0ll

The operating coil is epoxy encapsulated and so con- SKETCH "C" SKETCH "D"
structed to provide long service life. Should the coil require
changing, the entire operation can be performed in a few 5. Refer to sketch "D". Place and hold the retainer in the
minutes. position as shown.
1. Unfasten the two pan head cover screws "A" and remove 6. Compress the spring with the thumb and index finger and

the cover item 28 page 2. insert and seat in the cavity above the retainer.
2. Unfasten the four pan head screws item 27 securing 7. Raise the retainer against the spring, insert and position

the clamp item 25 and the armature item 22. Remove the contact. Contact tips must face away from the
/'~N the clamp and the armature, retainer.'

i 3. Pull the coil straight out. 8. Install the contact bar to the push bars items 21 and 23('d 4. Install the new coil with the coil terminal blades engaging with screws and washers items 35 and 36.
the coil terminal clips. Note: The contact bar is not reversible. Match the ends

5. Install the armature (narrow end to the left) into its of the contact bar to fit inside the raised projections
seated operating position. on the push bars.

(Continued on Page 4)

" * d * '" u. s. A. PAGE1CUTLER HAMMER, Milwaukee, Wis.
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g RENEWAL PARTS-Information Required ;
5 To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY 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. Part No. No. Description of Part Req. Part No. Req. Part No.

e 1 Power unit (includes items 6. 8,11 *18 Magnet Frame 1 48-1030 1 48-1030
thru 36) . . 1 C10FX 1 C10FX 19 Clamp ......... ... I 19-1570 1 19-1570

q 2 Terminal Plate . . . 4 80-2810 6 80-2810 20 Coil (see Coit Table on Page 4)....
.

1 ...... 1 ......

M 3 Control Terminal 2 80-2824 2 80-2824 21 Push Bar (Left Hand) 1 61-1612 1 61-1612
C 4 Auxiliary Terminal C! amp . . . * 55 1743 * 55-1743 *22 Armature ........... 1 48-1029 1 48-1029q

5 1/4-20 x .625 Slotted Hex Sems 23 Push Bar (Right Hand) 1 61-1606 1 61 1606
Screw ............. .... * 11 2912 * 11-2912 24 Spring . 2 69-2554 2 t 69-2554

i. 6 10-32 x .438 Flat Head Sems Screw
1 79-8622 1 79-86222 (incl. w/ item 53) . 16 24 25 Clamp Plate . . ... . .

26 Indicating Plate . . . . . . . .... 2 30-4864 2 30-4864s

I 7 Lug 27 10-32 x .62 Pan Head Sems Screw . 4 11-2523 4 11-2523

M Copper (Furnished with Open Con.

3 Aluminum (Furnished with.........
4 80-2812 6 80-2812 28 Cover (includes items 29 and 30)tactors) .... (without nameplate) (give com-

a

4 80 3379 6 80-3379 Pl.ete nameplate data for covery Enclosed Contactors) . . . . .....
4 ...... 6 ......

With nameplate) ...... .... 1 49-4152 1 49-4152a 8 Stationary Contact (incl. w/ item 53)
ii 9 Coil Terminal Clip 2 S0-2747 2 80-2747 29 1/4 20 x 1.04 Pan Head Sems Screw 2 11-2313 2 11 2313

30 Spring . 4 69-2552 4 69-25523 1 56-3494 1 56-349410 Insulator .......... .... .....
2 3 31 1/4-20 x 1.45 Slotted Hex Head11 Movable Contact (incl. w/ item 53)

E 12 Retainer (inct w/ item 53) 2 3 Sems Screw 2 112522 2 112522
34 Contact Bar . I 23-3542-3 1 23 3542-3-

13 Spring (incl. w/ item 53) . 2 ...... 3 ...... 35 No.10 Washer .
. .

4 916-166 4 916-166-

I 14 8-18 x .625 Pan Head Screw . 4 11 3106 6 11 3106
I) No. 8 Lockwasher 4 1642 6 16-42 37 Molaed Base . . . . . . . . . . . I 17-9044 1 17 9044
c 15 Blowout . 4 62-531 6 62 531 51 10 32 x .938 Pan Head Screw . 4 11 3107 4 11 3107
g 52 No.10 Lockwasher 4 916-484Z 4 916-484Z

16 Magnet Housing (incl. 6 of item 14),)
'3 (see item 31) . . .. I 49-3626 1 49-3626 A53 Set of contacts (includes items 6,8,j

1 69-2770 1 69-2770 11, 12 & 13) 1 6-26 1 6-26-2p 17 Spring .. . .

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. *lt is recommended that items 18 and 22 be replaced togethee.

ARecommended Spare Parts.
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C10F-1 rusucAtioN No. (RP)

(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 i

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. I

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

1

i
ACCESSORIES '

ELECTRICAL INTERLOCKS, TERMINAL BLOCK |

AND COIL TABLE !
1
i

b k )
|
l

I'

5

I

&. -

i

k .

I

I
ADD ON TYPE

:

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL !

BLOCK !
Circuit Catalog No. Circuit Catalog Number i

'

Cat. No.
1 N.O. C320KB7 1 N.O. C320KA1

- 1 N.C. C320KA2 C320TB1 i

1 N.O. 1 N.C. C320KB8 1 N.O.1 N.C. C320KA3 ,

!
!

|

Operating Coils Selection Table |

Suifix Suifix
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

eSuffix letter required only when power unit is ordered.

'
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PUBLICATION No. (RP) C50C-1
'

1981

RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE "1"
(m 2 AND 3 POLE REVERSING STARTER WITHOUT OVERLOAD RELAY

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

]k___ their carrier assembly. This unit usually, permits imme-1
s

" diate restoration to orvice of a device which may:-
~ have become inoperative.

M Unf asten the two gold colored Hex. Head screws "B",

A
- 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 visGI
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

B .. The power contacts when used within their rating will
V

' ~j L }j'd. i . ,1 -
-{ ;) provide long trouble free life. They should not be filed6-qw w .'r or dressed.

A 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

Typical Starter Three Pole with Two Circuit Electrical Interlock y ,g

INTRODUCTION INSLRr

This publication is designed to simplify inspection and M ;

maintenance. it features . . . ro
1. A publication number keyed to the ordering number of ' ' ' '

to atmovt |
the device . . . to simplify filing and fact finding. ot m ss 5

2. A nameplate inscription keyed to the specific renewal QE@q parts publication . . . to eliminate cross referencing. -.

(s 3. An exploded view for easy, positive identification of
parts with illustrated steps on "how to assemble and SKETCH "A" SKETCH "B"
disassemble" to conserve time and eliminate 2. Depress one end of the movable contact and push the
guesswork. contact out (see sketch "A").

4. Comprehensive maintenance information to provide 3. Remove the springs item 10.
maximum performance. This information should be 4. Remove the retainers item 9.
read carefully.

DESCRIPTION
- ~

. . . star seamos
| These are 2 and 3 pole A c magnetic reversing start,ers ,@Ss @EYciE
i without overload relay for across the ime a pplications with- wits Enos up

in the railngs shown on the nameplate of the equipment. y| -
p

h
j

g, -

CARE 7 3u.i .
| These starters require no mechanical maintenance. Any 1 '~

maintenance required can be performed with an electri- L .)
'' ;[) '

,
'

I 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. SKETCH "C" SKETCH "D"
When renewing the contacts check all terminal screws 5. Install the new retainers item 9. (see sketch "C").to insure they are tight and secure. Note - the retainer must be installed so the springs willSuggestion - refer to publication 1 seat over the extruded hole, with the retainer endsinformation on inspectmg and determ,4183 for helpfulming when to re. extending away from the contacts.,

! place contacts- 6. Instsil the spring item 10. (see sketch "D").
| RENEWAL OF OPERATING COIL 7. Install the contact (see sketch "B"). Insert contact,
' The operating coil is epoxy encapsulated and so con. raise end slightly and push in to seat.

structed to provide long service life. Should the coil require STATIONARY CONTACTS
changing, the entire operation can be performed in a few NOTE - It is not necessary to disconnect any wiring.
minutes. 8. Remove the screws securing the stationary contacts.

[ 1. Unfasten the two pan head cover screws "A" and 9. Slide the contact out of the groove in the molding. A
' remove the cover item 16. hole in the contact plate is provided for convenient

2. Tilt the top of the armature item 11 away f rom the coil, removal with a screwdriver.
3. Slide the armature up and out. 10. Install the new contacts.

| 4. Remove the spring plate item 12. CAUTION - The stationary contacts must be installed so
5. Pull the coil straight out, they seat on top of the terminal plates. (See typical-

p\|

t I
6. Install the new coil with the coil terminal blades engag. assembly top of page 2)./

ing the coil terminal clips. ELECTRICAL INTERLOCKS'd 7. Install and seat the spring plate. The electrical interlocks are renewable as a complete
8. Slide the armature (narrow end to the right) into its assembly. See page 4 for the various electrical interlocks.

| seated operating position. LUBRICATION
| 9. Install the cover. Do not lubricate any part of tnis equipment.

! " ""'* ""Cutler-Hammer rmme,&
>

__ _ . - - - _
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E RENEWAL PARTS-Information Required

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

F PARTS LIST
ta

'>
2 Pole 3 Pole 2 Pole 3 Pole

Rev. Starter Rev. Starter Rev. Starter Rev. Starter

item No. No. Item No. No.
No. Description of Part Req. Part No. T'eq. Part No. No. Description of Part Req. Part No. Req. Part No.

1 Power unit (inclades items 3, 4, 8 16 Cover (includes items 15 and 17
thru 27) (see coil table p. 4) 2 C10CX 2 C10CX w/o nameplate) (give complete

2 Power Terminal Clamp . . . . . * 55-1763 * 55-1763 nameplate data for cover with
3 Stationary Contact (incl. w/ item 30).... 8 12 nameplate) 2 494114 2 49-4114

.... .......... .... 8 69-2508 8 69-250817 Spring
4 Contact Mounting Screw (incl w/ 18 Push Bar (see item 13) . . 2 . . 2

stem 30) 8 ...... 12 ......

19 Coil (see coil table on page 4) . 2 ...... 2.. ...

2 56 3493 2 56-34935 Insulator ..... .

4 55-1681 4 55-1681 20 Strap ... . ... ..

2 17-8911 2 17-8911

......

2 19-1723 2 19 17236 Coit Terminal Clip .

*21 Magnet Frame . . ..

* 55-1743 * 55-17437 Auxiliary Terminal Clamp . . . . . . . . 2 69-2766 2 69-2766
T 9 Retainer (irtcl. w/ item 30) 4

. 6 22 Spring* 8 Movable Contact (incl. w/ item 30) 4
.. . .. 6 23 Slotted Hex. Head Screw . . . . . . . ..... 4 11-2518 4 11-2518

.. .......... ...

2 49 3606 2 49 360624 Magnet Housing . . .. .......g
'

" . " d8'ibi9 48iUi9 25 8-32 x .50 Pan Hezd Screw . . . . . . . . 4 11-2515 4 11-25153 * rr ur ..
2 69-2765 2 69-2765 26 Contact Bar Kit (includes item 13, does12 Spring Plate . . not include items 8, 9,10) . . . . . . . 2 61 2980 2 61-2980

13 Push Bars (includes items 14,18 27 6-32 Pan Head Screw (included w/ items
and 27) . . 2 61 1857 2 61 1857 13 & 2 6) . . . . . . . . . . . . . . . . . . . . . . 8 8. .... .. . .

4 69-2507 4 69-2507 28 Molded Base . . . . . . . . . . . . . . . . ... 2 17 9014 2 17 901414 Spring ..... ....
4 11 2517 4 11-2517 29 Mechanical Interlock . . . . . . . . . . . . . . . 1 C321KM1 1 C321KM115 Pan Head Sems Screw . ..

4 A30 Set of Contacts (includesitems 3,4,8,9
& 10) . 2 6-23 2 6-23-2g

eCoil must be specified by suffix letter selected from coil table on page 4. * As Required.e
E The power units are suppiied only with 3 power poies. *it is recommended that rtems 11 and 21 be replaced together.

g ARecommenced Spare Parts.

II
A TERMINAL POSITIONS TERMINALS
I Selection and POSITION TERMINAL CLAMPS
f arrangement see

Adjacent table. 1, 4 2, 5 3, 6 7,10 8.11 9,12 POWER AUXILIARY

\ 2WITH i_
1 - 11 3 6 PROVISION

' in

w& thc_g[Q
. _ _ m- FOR #10-32 d6-32 5!n

_I I16 AUXILIARY ltem 2 in item 7 in >b ',pl1
TERMINAL Parts List Parts List y*f

'] O O [ PART NO. 80 3167 80-3168 80-3167-2 .. .. .. .. 55-1763 55-1743...

R POWER
-

.- O-LLD WITHOUT C * * ^
s *

fF g $' g O"#AUXILIARY ,

J] {{ TERMINAL #10-32
*

,

R PART NO. | 80-2788-2 80-2786 | 80-2788 3 80-2788-3 80-2786 3 80-2788-2 55-1763 ,

-.
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C50C-1 r>usucArion No. (RP)
:

ACCESSORIES

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE
,

r

j]

|,

i

j ADD ON TYPE

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
BLOCK r

Circuit Catalog No. Circuit Catalog Number

~None (Dum[nh 10 5403
'

1 N.O. C320KA1

1 N.O. C320K81
1 0.1 N.C.

1 N.O 1 N.C. Ub2bKBh
|

,

f

f

i
.

,

Operating Coils Selection Table

Suffix Suffix
Volts ' Cycles Part Number Letter Volts Cycles | Part Number Letter

- . . - - . . _ _ - _ - _ . . _.- - . _ _ _

110 50 { 550 50 i

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

,

480 60 9-1887-3 C 380 i 50 I 9-1887-8 L
440 50

{
*Soffix letter required only when power unit is ordered.

""' " " *'" " S ^-Cutler. Hammer r.Tmmva* -
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576| g
RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE "2"'

2 AND 3 POLE REVERSING STARTER WITHOUT OVERLOAD RELAY

6. Install the clamp and secure the screws.
7. Install the cover.
RENEWAL OF POWEL UNIT

g NOTEeThe power unit item 1 consists of a factory assem.
bly of all the magnetic arts, movable contacts, andA h. pa la their carrier assembiy. fnis unit usuaiiy permits im.

dEg mediate resto~ ration 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

g 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.

B RENEWAL OF POWER CONTACTS
.d a. The power contacts when used within their rating will

A 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

Typical Starter Three Pole with Two Circuit Electrical Interlock power unit straight out.
INTRODUCTION MOVABLE CONTACTS

This publication is designed to simplify inspection and 2. Remove the contact bar item 30 by removing the two
maintenance. It features . . screws item 31.
1. A publication number keyed to the ordering number of 3. Push the springs item 10 off their seat on the retainer

the device . . . to simplify filing and fact finding. Item 9 and push out. (See sketch "A".)
2. A nameplate inscription keyed to the specific renewal 4. Remove the retainers thru the wide opening in then) parts publication . . . to eilminate cross referencing. molding. The contacts item 8 will be free to come out./

\ 3. An exploded view for easy, positive identification of
parts with illustrated steps on "how to assemble and

To Rmovedisassemble" . . . to conserve time and eliminate U ,[ yoga spoing y T' |NSTALL
| guesswork. oU SE,AT NtRE w CONTACT
| 4. Comprehensive maintenance information to provide 'r- p [ [mRU$loNMmaximum performance. This information should be ~' '

read carefully. / r
' "''''"E"DESCRIPTION

These are 2 and 3 pole A c magnetic reversing starters % CONTACT -' "

without overload relay for across the line applications with. TIP -

in the ratings shown on the nameplate of the equiprnent.
CARE SKETCH "A" SKETCH "B"

These starters require no mechanical maintenance. Any 5. Install the new contacts. (See sketch "B".)maintenance required can be performed with an elec- 6. Instali the new retainers. (See sketch "C".)The square
trician's screwdriver. For cuntinued uninterrupted per- openings must be keyed with the extrusions on the
formance, renew all of the power contacts and springs at contacts.
the same tima before the contact tip material has worn 7. Install the springs, insert one end over the seat on the
away, retainer, compress springs and push in to seat over the

When renewing the contacts check all terminal screws molding nib. (See sketch "D".)
to insure they are tight and secure.

Suggestion - refer to publication 14183 for helpful in. INSTALL INSTALL $PRING,

| formation on inspecting and determining when to replace
} $^gEh } gtyAjff"wmcontacts. ortNiNG CoMPRtsS sP NG

RENEWAL OF OPERATING COLL F' / PUSH IN
' b ,

The operating coil is epoxy encapsulated and so con. S"E ( IS* TIT
E

structed to provide long service life. Should the coil re. - ' MotDING
Nisquire changing, the entire operation can be performed in -

-
a few minutes. N

; 1. Unfasten the two pan head cover screws "A" and re.
RETAiNin '

~'

L O- "

move the cover item 26 page 2.
2. Unfasten the four pan head screws i, tem 25 securing

[j the clamp item 24 and the armature item 22. Remove SKETCH "C" SKETCH "D"
g

! the clamp and the armature. 8. Install the contact bar to the push bars items 19 and(v 3. Pull the coil straight out. 20 with screws item 31.|

| 4. Install the new coil with the coil terminal blades en. NOTE: The contact bar is keyed with projections on thegaging the coil terminal clips. push bars. Match the keys to insure correct fit
5. Install the armature,(narrow end to the right) into its and assembly.seated operating position.

(continued on r ase 4)

1"*d*'" u.s.A. CUTLER HAMMER, Milwaukee, Wis. PA E1
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F RENEWAL PARTS-Infor. nation Required .

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

;

PARTS LIST I
>
.

3 Pole 3 Pole
Reversing Starter Reversing Starter

N o. Description of Part No. Req. Part No. No. Description of Part No. Req. Part No.
e 1 Power unit (includes items 4. 5, 8 thru 32) 17 | 6-32 x .312 Pan Head Sems Screw 8 11-2538-4

(see coil table page 4) 2 C10DX 18 Coil (see coil trble on page 4) 2 ......

2 Auxiliary Terminal Clamp * 55 1743 19 Push Bar (Left Hand) . 2 61-1629
3 Lug 20 Push Bar (Right Hand) 2 61-1628

Copper (furnished with open contactors) . . 80-2819
21 Sprtng 4 69-2692Aluminum (fum. with enclosed contactors) 80-2798

4 10-32 x .43 Pan Head Sems Screw (iact. *y fp]tur ,
2

,

24 Clamp Plate 2 55-1878
5 Stationary Contact (included w/ stem 34) 12 ...... 25 6-32 x .50 Pan Head Sems Screw . . . . . . . . . 8 11-26686 Insulator ..... 2 56-3494 26 Cover (includes items 27 and 28) (without/ Cost Terminal Ciip . . . . . . . . . . . .
8 Movable Contact (included w/ item 34).....

4 80-2871
6 nameplate) (give complete nameplate data

for cover with nameplate) 2 49 4151
9 Retainer (included w/ item 34) 6 27 10-32 x 1.25 Pan Head Sems Screw . 4 11 2310

10 Spring (included w/ item 34) . . . . . . ....
12 11-2251 29 10-32 x 1.143 Slotted Hex. Head Sems Screw 4 11252511 8-32 x .50 Flat Head Thread Cutting Screw

...... 28 Spring ........ . .... ....... .-.. 8 69-25996

12 Blowout - 12 62-529 30 Contact Bar . . ........... .... ... 2 23-3619-3
13 Magnet Housing (see item 29) 2 49-3664 31 8-32 x .688 Round Head Sems Screw with

2 69-2604 Washers 4 11-2524
Spr ng 'irame14
Magnet 2 17-8955 32 Molded Base 2 17-9255*15

16 Camp 4 55-1877 33 Mechanical Interlock . ..............
2 6-24 2
1 C321KM2

A34 Set of Contacts (incl. items 4,5,8,9 & 10) .
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. *lt is recommended that items 15 and 22 be replaced tog 2ther.
ARecommended Spare Parts.

TERMINAL PLATE POSITIONS TERMINAL PLATES CONTROL TERMINALS
Selection and arrangement -

1, 4, 7 2 or 3 8see adjacent table.
Position thru 12 2. 5 1 3, 6 Position 1. 4 5 or 6

T f E,

d '

Oe cQ
'

oo @9 P
2r '

E
d h.lE. l.3g__ 3j 4 155.d -

PICTURE PICTU RE y'
,

0 Q 3a . = _ = _ . _ , . _4cr._ z v => > a ., , g
ie

'

ui ! O

k $ :h' $d --
*

f "1J 7J Part No. 80-3392 80-2805 ,$!

n%- uh gj Part No. 80-2879 80-2740 80 2433
y ,y .-p ~

h. r"7| g g HD bqr12 A %
bm

- -
* g Mounting . 10-32 Termmal 6-32 *

Screws | Item 4 in Parts List Clamp item 2 in O
"

) | Parts List U1
O

g Par'. No. | 11-2425 Par *. No. 55-1743
I?.-
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C50D-1 PusucAtioN No. (RP) |

(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 tne screws securing the stationary contacts. assembly. See illustrations and tables below for the vari.

10. Install the new contar.ts 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 pago 3) must Do not lubricate any part of this equipment. !

be mounted on top of the stationary contacts.

I

ACCESSORIES
ELECTRICAL INTERLOCKS, TERMINAL BLOCK

AND COIL TABLE |
|

t 't |

|

|| 1 -

|

I

h-

g!,
.

.If d'
I IADD ON TYPE

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
BLOCK

Circuit Catalog No. Circuit Catalog Number
,

j 1 N.O. C320KB4 1 N.O. C320KA1 *

l 1 N.C. C320KA2 C320TB1
1 N.O.-1 N.C. C320KB5 1 N.O.-1 N.C. C320KA3

;

t

Operating Coils Selection Table

Suffix Su fix
Volts Cycles Part Number Letter VcIts Cycles Part Number ' etterL

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 ,

eSuffix letter required only when power unit is ordered.

POGE 4 " * d' '" U s. A.CUTLER HAMMER, Milwaukee, Wis.



PUBLiCAT!oN NO. (RP) A50E-1
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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

A B
B - A

he 1

-
_

- .

\

W i

| | ..x

*
f
, g o-

BB
-

i

q [ U-

., .

! A Typical Horizontal
1

; y Reversing Starter

I Gbr hk *'

INTRODUCTION
This publication is designed to simplify inspection and i

| maintenance. It features . . .
1. A publication number keyed to the ordering number of R

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 "hcw to assemble and dis- ,

assemble" . to conserve time and eliminate guesswork.
4. Comprehensive maintenance information to provide

_

i
,

maximum performance. This information should be read d'

carefully. I
-

DESCRIPTION
; These are three pole, three phase, reversing A-c magnetic

~

> t . _ .

' starters for across the line applications within the ratings
shown on the nameplate of the equipment. TYPi cal

Rever g

CARE
I 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 5. Install the armature, tion.(narrow end to the left) into itsbefore the contact tip material has worn away, seated operating posi

When renewing the contacts check all terminal screws to 6. Install the clamp and secure the screws.
insure they are tight and secure. 7. Install the cover.

Suggestion - refer to publication 14183 for helpful
infor on on inspection and determining when to replace RENEWAL OF POWER UNIT

NOTE . The power unit item 1 consists of a factory assem-
RENEWAL OF OPERATING COIL bly of all the magnetic parts, movable contacts, and ,

The operating coil is epoxy encapsulated and so con- their carrier assembly. This unit usually permits imme-
structed to provide long service life. Should the coil require diate restoration to service of a device which may have

beco e inoperat vechan ng, the entire operation can be performed in a few

1. Unfasten the two pan head cover screws "A" and re, puli ut the power unit, plug in the new and r,etighten i

move the cover item 28 page 2. th,e screws "B" A set of s,tationary contacts is included ,

I 2. Unfasten the four pan head screws item 27 securing the with the power unit. It is advisable to install these
,, / clamp item 25 and the armature item 22. Remove the stationary conta:ts at the same time, particularly if

,

clamp and the armature. visual inspection indicates that both the movable and
3. Pull the coil straight out. stationary contacts need replacement. Specify coil by
4. Install the new coil with the coil terminal blades engaging suffix letter selected frorn the coil table on page 4

the coil terminal clips. (Continued on Pages 4 and 6)

l

i
" ^ " '""''""5^' Cutler-Hammer r:T.u ms: - - ~~
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| 9 9 9
1

.
.. . . . . . . . . . . . _ . .



_ _ - _

n/me,, N t i
\ t

v ( (d

E

$
RENEWAL PARTS-Information Required

g To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.
.C
!" HORIZONTAL REVERSING STARTER
i>

PARTS LIST
i

|
3 Pole 1 3 Pote

Reversing Starter Reversing Starter

No. Description of Part No. Req. Part No. No. Description of Part No. Req. Part No.

2 Terminal Plate . . . . . .. 12 80-2807 27 10-32 x .62 Pan Head Sems Screw ....
. 4 30-4864e 1 Power Unit (includes items 6,8,11 thru 36) 2 C10EX 26 Indicating Plate . . . . . . . ...

3 ControlTerminal . . 2 80-2824
. 8 11-2523

28 Cover (includes items 29 and 30) (without
* 55 1743 nameplate) (give complete nameplate data4 Auxiliary Terminal Clamp . . . .....
* 11-2912 for cover with nameplate) . . . . . . . .. .

4 11-2313
5 % 20 x .625 Slotted Hex Sems Screw . . . . . . 2 49-4152
6 10-32 x .438 Flathead Sems Screw (included 29 %-20 x 1.04 Pan Head Sems Screw ...

w/ item 53) . . 36 30 Spring . . . . 8 69 2552

7 Lug 31 % 20 x 1.45 Slotted Hex Head Sems Screw . 4 11-2522
,

Copper (fernished with open starter) . . . . . 6 80-2801 34 Contact Bar . 2 23-4030-3..

Aluminum (furnished with enclosed starter) 6 80-3307 35 No.10 Washer 4 916166
8 Stationary Contact (included w/ item 53) . 12 ......

37 Mold ed Base . . . . . . . . . . . . . . . . . . . . . - . . . . 2 17-90439 Coil Terminal Clip . . 4 80-2747
38 Overload Relay (includes items 4,7,39,40,

| 10 Insulator . . . . . . . . . . . . . . . . . . ..... 2 56-3494 41,43 thru 47)
i 11 Movable Contact (included w/ item 53) 6 With Copper Lugs . I 10-3563-5 |.

I 10-3563 1312 Retainer (included w/ item 53) 6 With Aluminum Lugs . .

3 80-288939 Terminal Plate .. . . . .

13 Spring (included w/ item 53) 6 ......

40 10-32 x .50 Pan Head Sems Screw -14 8-18 x .625 Pan Head Screw . 12 11 3106
C3 No. 8 Lockwasher . . 12 1642 41 632 x 3.12 Round Head Sems Screw

. 6 11-2537
3 11-1525

s 15 Blowout . 12 62-531 42 Connector . . . 1 25-2217-2y . .

h 16 Magnet Housing (incl. 6 of it.14) (see it. 31) 2 49 3626 43 Screw . . . . . . . . 6 11 2581
2 69 2770 44 Terminal Plate . . . . . . . . . . . . . . . .... 3 80-332117 Spring . . . . .

*18 Magnet Frame . . 2 48-1030 45 %-20 x .75 Slotted Hex Head Sems Screw 3 11-2683

[ 19 Clamp 2 19-1570 46 Button (white) . . 1 53-134 & 6
' 20 Coil (see coil table on page 4) . . 2 ...... 47 Thermal Element . . . .

.

3 10-4057
...... ,...

..........

21 Push Bar (le~t hand) . 2 61 1612 , 48 Connector (contactor to overload relay) 3 25-2848

2 48-1029 50 Mechanical Interlock . . . . . . 1 C321KM3*22 Armature .......... .. .

23 Push Bar (right hand) . 2 61 1606 51 10-32 x .938 Pan Head Screw .. 8 11 3107
24 Spring . 4 69-2554 52 No.10 Lockwasher . 8 916-484Z

25 Clamp Plate 2 79-8622 A53 Set of Contacts (incl. items 6,8,11,12 & 13) 2 6252 E.

!5 I

eCoil must be specified by suffix letter selected from cni! table on page 4. * As required. D
The power units are supplied only with 3 power poles. *lt is recommended that items 18 and 22 be replaced together. 5

2ARecommended Spare Parts.
9
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A50E-1 eusucArioN No (R P) [
n-

%.ontinued from Page I f k
?

EUTECTIC OVERLOAD RELAY Reset and tripped indication -

This overload relay has twa steps of HEATER COIL POslTION A transparent rectangular window above the reset button "i
adjustment (Icw or high) obtained provides visual indication.

_tow gigg
by POSITIONING THE HEATER

-

COILS as shown in the adjacent
_ . _ _ ,_ . . _ _ _ ,

-

' ' J Relay Reset- Dark Window. p
illustrations. Note the location of 1

the pointed terrainal on the heater Relay Tripped - Light (silver) Window.'

' -

Do not disassemble this relay
~

; [~~The heater coil selection t a ble
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 J-
mounted in the same position for a given overload relay. those listed rep 2.ce the complete relay.

' Continued on Page 6)

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE ]

k

% .

"

' '
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,
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_$ - ? I''

s F W af;i l I
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# ,3-. .t , t- ,

Vs k'''
'

Q:V Q.
j . 5'. $h.s i
., N,.h h ' f.: .Q |

.

1

.y

dy k'* .I

| | "ADD ON TYPE

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL

Circuit Catalog No. Circuit Catalog Number
-- Cat. No.

1 N.O. C320KB7 1 N.O. C320KA1
1 N.C. C320KA2 C320TB1 '_

-

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

kT

[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 1-

240 60 9-1891-2 B 208 60 9- 1 R91- 13 E
-

-

220 50 J

480 60 9-1891 3 C 380 50 9-1891-14 L
440 50 e

* Suffix letter requirca only when power unit is ordered.
~

.
.

w
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_ _ _ _ _ . . . . _ . .



_ _ . , . _ .. . . . .. .- . . . . ... .. ._ . _ . . . . . . -

E RENEWAL PARTS-Information Required
$ To insure prompt handling of renewal parts orders, please include the following: DESCRIPTION, PART NO., AND QUANTITY REQUIRED.
=
!: VERTICAL REVERSING STARTER
v
.> PARTS LIST

3 Pole 3 Pole
Reversing Starter Reversing Starter

item item
No. Description of Part NO. Req.I Part No. No. Description of Part No. Req. Part No,

e 1 Power unit (includes items 6,8,11 thru 36) 2 C10EX 24 Spnng . .. 4 69 2554
2 Terminal Plate . . 12 80-2807 25 Clamp Ilate . . 2 79 4622
3 Control Terminal . 2 80-2824 26 Indicating Plate . . . . . . . . .... 4 30-4864

* #" ***
* 55-17434 Auxiliary Terminal Clamp . . . . . . .
* 11 2912 28 Cover (includes items 29 and 30) (without5 %-20 x .625 Slotted Hex Sems Screw . . . . . .

6 10-32 x .438 Flathead Sems Screw (included nameplate) (give complete nameplate data
2 494152C w/ item 53) 36 for cover with nameplate) ....
4 11-2313# 29 %.20 x 1.04 Pan Head Sems Screw

7 Lug 30 Spring , 8 69-2552
Copper (furnished with open starter) . . . . 6 80-2801~ .

Aluminum (furnished with enclosed starter) 6 80-3307 31 %-20 x 1.45 Slotted Hex Head Sems Screw 4 11-2522*

8 Stationary Contact (incl. w/ item 53) 12 ...... 34 Contact Bar . 2 23-4030-3
9 Coil Terminal Clip . 4 80-2747 35 No.10 Washer 4 916-166

2 56-3494 37 Molded Base . . . . . . . . . . . . 2 17-90433 10 Insulator . . . . . . . . . . .... ....
6 38 Overload Relay (includes items 4,7,39,40,

............

11 Movable Contact (incl. w/ item 53)
12 Retainer (incl. w/ item 53) . 6 41,43 thru 47) (with copper lugs) . 1 10-3563-5

39 Terminal Plate 3 80-2889
13 Spring (incl. w/ item 53) . . 6 ......

40 10-32 x .50 Pan Head Sems Screw . 6 11 2537m
14 818 x .625 Pan Head Screw 12 11-3106

No. 8 Lockwashe." 12 16-42 41 6-32 x .312 Round Head Sems Screw 3 11-1525

g 15 Blowout 12 62-531 42 Connector 1 25-2217-2

6 11 2581h 16 Magnet Housing (incl. 6 of it.14) (see item 43 Screw ......
3 80 3321

E 17 Spring . . ..
. . 2 49-3626 44 Terr:-inal Plate . . . . . . . . . . . . . .* 31) ....

2 69-2770 45 %-20 x .75 Slotted Hex Head Sems Screw 3 11 2683
*18 Magnet Frame . 2 48-1030

{ 46 Button (white) . . 1 53 1346-6
2 19-1570 47 Thermal Element . . . 3 10-4C57# 19 Clamp ......

2 ...... 50 Mechanical Interlock 1 C321KM3E 20 Coil (see coil table on page 4)....
.

21 Push Bar (left hand) 2 61 1612
51 10-32 x .938 Pan Head Screw 8 11 3107

*22 Armature . . . . . . . . . . . 2 48-1029 52 No.10 Lockwasher . . . 8 916-484Z................

23 Push Bar (right hand) 2 61 1606 A53 Set of Contacts (incl. items 6,8,11,12 & 13) 2 6-25-2

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. *lt is recommended that items 18 and 22 be replaced together. 2

mARecommended Spare Parts.
5
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A50E-1 PUBLICATION No. (RP) ,
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Continued from Page 4

RENEWAL OF POWER CONTf.:!S j
!

The power contacts when used within their rating will 7. Raise the retainer against the spring, insert and position 1

provide long trouble free life. They should not be filed or the contact. Contact tips must face away from the retainer. )***' 8. Install the contact bar to the push bars item 21 and 23
1. RImove the power unit assembly by loosening the two with screws and washers items 35 and 36. j

"P""

Note: The contact bar is not reversible. , Match the ends ofp wer unit tra g out
the contact bar to fit inside the raised projections on |

the push-bars.
t MOVABLE CONTACTS

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

Note: It is not necessary to disconnect any wiring. 13. Rifer to sketch "A". Raise the retainer item 12 against
tha spring to free the contact so it can drop out. 9. Remove the screws securing the stationary contacts.

10. Install the new contacts and screws. 1To Rruove smwa
TO REMOVE CONTACT AND RETAINER

IEEar"t"c'SI"ct E''n%"n["

ELECTRICAL INTERLOCKS

E The electrical interlocks are renewable as a complete
V d assembly. See illustrations and tables below for the various
<- electrical interlocks.cony c, -

SKETCH "A" SKETCH "B" ARC CHUTES

4. Rzfer to sketch "B ar"! C". Rotate the retainer into the These seldom require renewal. Some burning and dis.
position shown and push it mio the window to hold it. coloration are normal. When the contacts are renewed, brush
Lift the spring off the seat with a small screw driver. out any loose accumulations.
Push spring and retainer thru the window.

gng co4messto MAGNETm sm orr : AT
~"g%AN The magnet clamp screws item 33 are accessible when theyy T

- J| two center arc chutes are removed.

Y LUBRICATION

Do not lubricate any part of this equipment.

SKETCH "C" SKETCH "D"

5. R:fer to sketch "D". Place and hold the retainer in the
position as shown.

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

|

O'

PA1E 6 Made in U.S. A.,g .eue gg m,
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RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE "4" 3 POLE THREE PHASE

O REVERSING STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY
A B

B - A
- ; 3
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B * *

B
-

t 1 [ M
m_

* *'A rypic.i s orizontai
Reversing Starter
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INTRODUCTION
This publication is designed to simplify inspection and ;

maintenance. It features . . .
1. A publication number keyed to the ordering number of gig

O-
the. device . . to rimplify filing and fact finding. 1

2. A r._meplate 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 :1 1

carefully. j
I 'C

dh ~]
DESCRIPTION ;O'

"'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. TyPi V

Reve gS d
CARE

These star +ers require no mechanical maintenance. Any
maintenance isquired 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 5. Install the armature, tion.(narrow end to the left) into itsbefore the contact tip material has worn away. seated operating posi

When renewing the contacts check all terminal screws to 6. Install the clamp and secure the screws.
insure they are tight and secure. 7. Install the cover.

Suggestion - refer to publication 14183 for helpful
infor on on inspection and determining when to replace

RENEWAL OF POWER UNIT
NOTE e The power unit item 1 consists of a factory assem.

RENEWAL OF OPERATING COIL bly of all the magnetic parts, movable contacts, and
The operating coil is epoxy encapsulated and so con- their carrier assembly. This unit usually permits imme-

structed to provide long service life. Should the coil require diate restoration, to service of a device which may have
beco e ir operat vechan ng, t?e entire operation can be performed in a few ,

1. Unfasten the two pan head cover screws "A" and re, pull out the power unit. plug-in the new and r,etighten
move the cover item 28 page 2. th,e screws "B" A set of s,tationary contacts is included

O 2. Unfasten the four pan head screws item 27 securing the with the power unit. It is advisable to install these

clamp item 25 and tha armature item 22. Remove the stationary contact,s at the same time, particularly if
visual ir.spection indicates that both the movable,l by

andclamp and the armature.
stationary contacts need replacement. Specify coi3. Pull the coil straight out.

4. Install the new coil with the coil terminal blades engaging suffix letter selected from the coil table on page 4.
the coil terminal clips. (Continued on Pages 4 and 6)

" ' ' ' ' " ~ " ^ "
Cutler-Hammer rn.mam-
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RENEWAL PARTS-Information Required

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

'

b HORIZONTAL REVERSING STARTER
P

PARTS LIST

| 3 Pole 3 Pole
Reversing Starter Reversing Starter

item item
No. Description of Part No. Req. Part No. No. Description of Part No. Req. Part N1

e 1 Power Unit (includes items 6,8,11 thru 36) 2 Ct0FX 26 Indicating Plate . . . . . . . . . . . . . . . 4 30 4864

3 Control Terminal . . .
. 12 80-2810 27 10 32 x .62 Pan Head Sems Screw . . . . . . . . 8 11-2523 12 Terminal Plate . .

2 80-2824 28 Cover (includes items 29 and 30) (without !

4 Auxiliary Terminal Clamp . . . ... * 55-1743 nameplate) (give complete nameplate data )
5 %-20 x .625 Slotted Hex Sems Screw . * 11 2912 for cover with nameplate) . . . . 2 49-4152

29 %-20 x 1.04 Pan Head Sems Screw . 4 11-2313
6 10-32 x .438 Flathead Sems Screw (included 30 Spring 8 69-2552

48 .

31 -20 x 1.45 Slotted Hex Head Sems Screw 4 11 2522
w/ item 53) . . .

7 Lug
2 23 3542-3Copper (furnished with open starter) . . . . 6 80-2812 34 ntact Bar . .

4 916-166Aluminum (furnished with enclosed starter) 6 80-3379 35 No.10 Washer
8 Stationary Contact (included w/ item 53) . 12 ...... 37 Molded Base ........ ........... .... 2 17 9044

10 Insulator
. 4 80-2747 38 Overload Relay (incl. items 4,7,39 thru 47)9 Coil Terminal Clip

2 56-3494 With Copper Lugs . I 10-3563-11
num s 1 3563-15

11 Movable Contact (included w/ item 53) 6
12 Retainer (included w/ item 53) . 6 39 Terminal Plate . . . . . . . . ... 3 80-2889
13 Spring (included w/ item 53) 6 ...... 40 10-32 x .50 Pan Head Sems Screw 6 11 2537

4 14 8-18 x .625 Pan Head Screw
.

12 11 3106 41 6-32 x 3.12 Round Head Sems Screw 3 11-1525
b No. 8 Lockwasher .

. ..

12 16-42 42 Connector 1 25-2217 2.

15 Blowout . 12 62-531 43 Screw . 6 11-2581

16 Magnet Housing (incl. 6 of it.14) (see it. 31) 2 49-3626 44 Terminal Plate . . . . . . . . . . . . . . ... 3 80-2793

f
17 Spring . . . 2 69-2770 45 %-20 x .75 Slotted Hex Head Sems Screw . . 3 11 2683

*18 Magnet Frame 2 48-1030 46 Button (White) ..
3 10-4057
1 53-1346-6

19 Clamp ...... 2 19-1570 47 Thermal Element . . . . . ............

9 20 Coil (see coil table on page 4).... 2 48 Connector (contactor to overload relay) 3 25 2718.

21 Push Bar (left hand) 2 61 1612 49 % Washer . . . . . . . . 3 916-801Z
*22 Armature .......... . 2 48 1029 50 Mechanical Intertock - . . . 1 C321KM3

23 Push Bar (right hand) 2 61-1606 51 10-32 x .938 Pan Head Screw 8 11-3107
8 916 484Z24 Spring ... 4 69-2554 52 No.10 Lockwasher . . . .

................6, 8, 11, 12 & 13) 2 6-26-2 g25 Clamp Plate 2 79-8622 A53 Set of Contacts (incl. items
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. *lt is recommended that items 18 and 22 be replaced together, 5

ARecommended Spare Parts. y
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A50F-1 eusticArioN No. (RP)
-

__

(Contmued from Page 1 -

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 (Iow or high) obtained
~

provides visual indication. _:tow giag
by POSITIONING THE HEATER

Relay Reset- Dark Window.COILS as shown in the adjacent
|illustrations. Note the location of

the pointed terminal on the heater Relay Tripped - Light (silver) Window.

Do not disassemble this relay. _-*.
The heater coil selection table | |

-~

furnished with the sta rte r illus- The parts called out on page 2 and listed on page 3 and' i

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.

(Contmued on Page 6) .

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE
-

=
'

Q Q -

-

h

f] jba

.

$~

.4' b*

ADD ON TYPE

BASE MOUNTED FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK TERMINAL
BLOCK

Circuit ! Catalog No. Circuit Catalog Number
' ' _.i___ _ - . - - - - - - - - - - - Cat. No.

1 N.O. i C320KB7 1 N.O. I C320KA1 - - - - - - - - -
r

- - - --- - - - - - 1 N.C. C320KA2 C320TB1 f
1 N.O.-1 N.C. C320KB8 1 N.O.-1 N.C. C320KA3 j

Operating Coils Selection Table
-

| | h* t *

| } Suffix i Suffix i

Volts Cycles Part Number Letter Vo!ts ! Cycles Part Number Letter
-

j 3

120 | 60 9-1891-1 A 600 , 60 9-1891-4 | D
"

|

50 | 2'110 50 550
|

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 | r
--

* Suffix letter required only when power unit is ordered.

s

I_
' ' ' " " "' ''^~

Cutler-Hammer rmme-
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i RENEWAL PARTS -Information Required
Io msure pron pt hanE n. % i parts crders please include the toHomne. DESCRIPTION, PART NO., AND QU ANTITY REQUIRED.+

VERTICAL REVERSING STARTERc
w

PA RT.S _ LIST>

3 Pole 3 Po;e

Reversing Starter Reversing Starter
item item
No. Descnption of Part Nc Req Part N - No Descnpt.on of Part No Req. Part Ne

e 1 Power Unit (includes items 6. 8. I 1 olt u 36) 2 ClufX 25 Clamp Plate 2 79 8622
2 Terminal Plate 12 80 2810
3 Control Terminal 2 80 2824 26 Indicating Pute 4 30 4864

* 55 1743 27 10 32 x 62 Pan Head Sems Screw 8 11 25234 Auxchary Terminal Clamp
11 2912 28 r-- ve r (includes items 29 and 30) (without5 % 20 x 625 Slotted Hex Sems Screw *

C nameplate) (give complete nameplate data
6 10 32 x 4:8 Flathead Sems Screw (included for cover with nameplate) 2 49 4152

C.e. w/ item 53) 48 29 i; se x 1.04 Pan Head Sems Screw 4 11 2313,
- 7 Lug 30 Spring 8 69 2552
O Copper (furnished with npen starter) 6 80-2812
7 Aluminum (furnished with enclosed starter) 6 80-3379 31 % 20 x 1.45 Slotted Hex F:ead Sems Screw 4 11 2522

8 Stationary Contact Uncluded w/ item 53) 12 34 Contact Bar 2 233S423
4 80-274/ 35 No 10 Washer 8 916 166

| Coil Termmal Chp
9

Insulatz 2 56-3494 37 Molded Base 2 17 904410

] 38 Overload Relay (includes items 4. 7, 39 thru
;

11 | Movable Contact (included w/ item 53) 6 47) (with copper lugs) 1 10 3563 11
12 { Retainer (included w/ item 53) 6
13 ' Spring (included w/ item 53) s 39 Torminal Plate 3 80 2889
14 8-18 x .625 Pan Head Screw 12 11 3106 40 10 32 x .50 Pan Head Sems Screw 6 11 2537

No. 8 Lockwasher 12 16-42 41 6-32 x .312 Round Head Sems Screw 3 11 1525
15 . Blowout 12 62 531 42 Con nector 1 25 2217 2

43 Sc ew 6 11 2581
4 16 i Magnet Housing (incl. 6 of it.14) (see it. 31) 2 49 3626

h 17 ! 3pring 2 69 2770 44 Terminal Plate 3 80 2793
*18 Magret Frame 2 48-1030 45 % 20 x .75 Slotted Hex Head Sems Screw 3 11 2683a

E 19 Clamp 2 19 1570 46 Button (white) 1 53 1346 6
20 Coil (see coal table on page 4) 2 47 ' Thermal Element 3 10 4057

r(
;

50 | Mechanical Interlock 1 | C321 KM3
P 21 Push Bar (left hand) 2 61 1612
k *22 Armature ; 2 1 48-1029 51 ; 10 32 x .938 Pan Head Screw ; 8 | 11 3107

,

23 Push Bar (right hand) I 2 | 61-1606 52 i No 10 Lockwasher 8 ! 916-4847*

' Set of Contacts (incl items 6, 8. II,12 & 13)|24 Spring | | 6 26 24 | 69 2554 A53 2

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

ARecommended Spare Parts.
c
?
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A50F-1 PusticArroN No. (RP)

Continued from Pgge 4

RENEWAL Of POWER CONTACTS

| The power contacts when used within their rating will 7. Raise the retainer against the spring, insert and position
! provide long trouble free life. The) ;hould not be filed or the contact. Contact tips must face away from the retainer.

**** 8. Install the contact bar to the push bars item 21 and 23
1. R: move the power unit assembly by loosening the two with screws and washers items 35 and 36.

" d P""
p war unit tra g out Note: The contact bar is not reversible. , Match the ends of

the contact bar to fit inside the raised projections on
the push bars.

MOVABLE CONTACTS

2. R; move the contact bar item 34 by removing the two
screws and washers items 36 and 35. STATIONARY CONTACTS

Note: It is not necessary to disconnect any wiring.3. Rifer to sketch "A". Raise the retainer item 12 against
tha spring to free the contact so it can drop out. 9. Remove the screws securing the st tionary contacts.

, , , , , , , , , To ne,ugve sg 10. Install the new contacts and screws.nu

IoYat"t"/$I"cv ] E'IuIo"E"n[]J J ELECTRICAL INTERLOCKS

| h, The electrical interlocks are renewable as a complete,
m assembly. See illustrations and tables below for the various2

" electrical interlocks.contact -

SKETCH "A" SKETCH "B" ARC CHUTES

4. Rifer to sketch "B and C". Rotate the retainer into the These seldom require renewal. Some burning and dis.
position shown and push it into the window to hold it. coloration are normal. When the contacts are renewed, brush
Lift the spring off the seat with a small screw driver. out any loose accumulations.
Push spring and retainer thru the window.

MAGNETenv senina ore s ar instar couentssto
PUSH SPalNG HERE.-.

~
seaina ano AND OuR The magnet clamp screws item 33 are accessible when the" " ^ ' " ' " "' ***'

- two center arc chutes are removed.
~

W.
$ T LUBRICATION

Do not tubricate any part of this equipment.

SKETCH "C" SKETCH "D"

5. Rifer 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.

1

I
l

|

|
,

i

O
1

"^ " " " * ' " " ' ' ' ' 'Cutler-Hammer r:x.mse -
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969

( RENEWAL PARTS AND INSTRUCTION PUBLICATION

FOR

MULTIPOLE TYPE M RELAY

.

m

\
)

L 6
BASIC MAGNET

.

'c

AND REAR DECK
WITH

Y OPTIONAL FRONT,

q DECK ATTACHMENT-

'

.p.?

i

\

-S

El * m,
j DESCRIPTION - >

The type M relay is a modular component relay for maxi.
mum convenience and flexibility. Contact Poles, stamped

i 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 frcnt deck may be added to CARE
provide a total of eight poles. These devices require no mechanical maintenance or lub-

rication under average operating conditions. The cover plate
APPLICATION must be securely positioned for proper contact action.

The relay is designed for adjacent mounting on a vertical
plane using 2 or 3 No.10 mounting screws, and it may be CONTACT POLES
mounted at a 90* position (contact poles horizontal) if nec. Poles are available as a catalog item and are not individu-
essary, requiring only 2.4" x 3.5" of panel area. Electrical ally repairable. Special contact poles can be inter-mixed
ratings are 10 ampere, 600 VAC- Heavy Pilot Duty, 600 with the regular bifurcated poles without adverse effect.
VAC. The Manual Operator knob is electrically isolated and Remove the cover plate to change or add contact poles.
can be used to manually test the relay circuits.

DISASSEMBLY
FRONT DECK ATTACHMENT To change the coil or to renew parts, loosen the four

An eight pole relay will consist of two parts-the Rear screws at each corner that hold the rear de:k to the metal
Deck and Magnet plus the Front Deck Attachment. As each base and separate these two sections. This will expose the
rear deck contact drives a corresponding front deck contact, coil, movable "C" magnet and carrier, and the armature re-
all rear deck poles must be in place before adding the front turn springs in the metal base. The upper half is a self-con-
deck unit. The front deck contacts, marked with an "F" or tained section including the coil retaining springs which are
similar marking are electrically identical to those of the rear held captive. The individually parts assembly sketch best
deck but are physically shorter and, therefore, are not illustr ates the assembly of individual parts for this section.
interchangeable. Certam parts have been keyed to facilitate reassembly,

otherwise no special attention is necessary.
To add the Front Deck Attachment remove the cover plate

and the short pullrod. Attach the front deck, long pullrod RENEWAL PARTS
| c>mplete with knob and red collar, insert the front poles, All parts are renewable and require no special adjustments

and replace the cover on the front deck. Tighten the cover or tools. Matching and related parts should be replaced at'

screws securely to position the front poles correctly and test one time for best performance. Screw threads in the pull.
relay operation by lifting the knob to close the armature and rods can be damaged if excessive torque is applied in re-
contacts. assembly. All parts are listed in the table.

uso. in u.s.A. CUTLER-HAMMER PAGE 1

-- . _ _ _ _ _ _ - - - - - - - - _ _



D26M 1 PusucATion No. (RP)
969

MULTIPOLE TYPE M RELAY ltem No. Part
No. Description of Part Req'd No.

REAR DECK ASSEMBLY9
d 1 Cover screws . . . . - . 2 11 2494

Q*2 2 Cover plate 1 99-849.. .

| 3 Contact pole 14 D26MPR.

4 Connector-0.6" for attachment (with 4 pole only) 1 61-1728
or 1.9" (with Front Deck included) 1 61 1723

40 5
m 5 Manual operator- 1.2" (4 pole relay) 1 61 1897

or 2.4" (8 pole structure) 1 61-1897 2
6

,

! 6 Deck fastening screws 4 11 2619
,

,

^
7 Rear deck 1 99 849 3' '

7
8 Push bar return springs 2 69 2741

9 Push bar 1 61 1721

!* 10 Stationary "I" magnet 1 48-1155

|8 11 Cushion 2 18 1775

9 12 "1" magnet retaining clamps 2 55 1855, , -
*

10 g 11 13 Retaining screws 6 32x.438 4 911 594

I 12
,

! 13 MAGNET SECTION

I!|14! 14 Coil retaining springs 2 69-2740
'

' s.l.I/ - 15 Magnet coil (Give no. stamped on coil) 1 See table
below[T 15

16 Armature "C" magnet 1 17 9958

t 16 17 Armature return springs 2 69-2760
*

/ 18 Armature magnet carrier (includeds item 19) . 1 99 926

i E 19 Armature retainer clip 1 69 2739
m

20 Base 1 17 9959". 4 g

6
18 FRONT DECK ATTACHMENT (Not Shown)

"
19 Front Deck 1 D26MD.

>T%'
20 Contact Pole 14 D26MPF% || .

%
, ,

MAGNET COIL TABLE.

50 Hz 60 Hz Part No.f
110V 120V 9-1884-1

220V 240V 9 1884 2

440V 480V 9-1884 3

550V 600V 9 1884-4

- 208V 9-1884-9

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

QUANTITY REQUIRED. |
|

CUTLER-HAMMER, Milwaukee, Wis. |
"*d' '" u.s APAGE
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[ INSTRUCTION SHEET
V No. 538 Definite Time Armature Accelerating Contactor

DESCRIPTION p(Qs634 i2 1 e s to

FUNCTION 33

The function of this contactor is to short out steps of 32

armature resistr.nce. One contactor will short out a
maximum of two steps of resistance. The center bridg- .
ing contact is an interlock in the control circuit and l

uI,
its timing is not adjustable. THUMB THUMB i "%"

h '

"
* .

CONTACT4 S *, CONTACT 4 :g , $_ }
OPERATION g-y/-S "I r @:

y .

iAs the innin line contactor closes to start the motor o

/ M38with resistance in series with the motor armature, the / - - 23
No. M8 contactor coil which is paralleled with a con- 0 J

.

denser, is disconnected from the line. The condenser 23 4 D
immediately discharges through this coil to keep the j 538 ,/ 0 -

22 i y
number I and number 2 contacts open for a definite 28 v u' k

| 9,, %%%%j
<,

time depending upon their settings. Number 1 contact M*

operates first to short out the first step of the resistor,
increasing the rate of acceleration. Number 2 contact

_______ ___ , 20
then ebwes to short cut another step of resistance to 26

connect the armature across-the-line. < is la 11 16
25The maximum total timing is about 4 seconds and . t

the number I contact must always be adjusted to cbse CONDENSER
before the number 2 contact closes. C10-3486

ADJUSTMENT TO DECREASE TIIE TIMING OF TIIE CONTACTS
The contactor is set at the factory for average operating condi. Face the contactor and:

f ]/
/ tions. If it is necessary to change the tdjustment, proceed as follows, 1-Turn the thumb screws in a slight amount (about 36 to }f turn)

4 remembering that contact number 1 must close before contact num- in the direction of the arrow, turning the screw for contact num-
\ ber 2 closes. The timing on each contact is independent of the setting ber 2 slightly less than the screw for contact number 1. The

V on the other e4mtact. contactor should be held with its armature closed (contacts open)
when this is done, with the contact fingers free to move. Turning
the screws in this direction will force the contact fingers away

TO INCREASE TIIE TIMING ON TIIE CONTACTS from the frama of the contactor.

Face the contactor and: 2-Try the new settings and if not satisfactory make further adjust-
ment.

1-Turn the thumb screws out a slight amount (about 36 to )( turn) Important! If it is necessary to replace the contacts, replace all
against the direction of the arrow, turning the screw for contact of them at the same time. When replacing these contacts place a
number 2 slightly more than the screw for contact number 1. 13/M ' spacer between the outside levers and the ends of the frame at
The armatures of the contactor should be held closed (contacts "A" and then set the adjustable stationary contact bracket. item 4,
open) when this is done. Turning the screws in tais direction so the contacts just touch. Lock the brackets in this position with
will allow the armatures to move closer to the frame of the con. the locking screws. For the center contact the dimension "A" should
tactor, increasing the timing. be slightly less than 7/32", but not equal to 13/tW

The above dimensions will provide the proper wear allowance on
2-Try the new settings and make further adjustments if necessary, the contacts which need not be adjusted during their normal life.

RENEWAL PARTS-Information Required
Parts CANNOT be sent promptly unless tou include the FOLLOWING with your order: PUBLICATION NO.12394, ITEM NO., PART NO., DESCRIP-
TION and COMPLETE NAMEPLATE DATA ON TIIE CONTROLLER.

Item i No. I Part item | No. I Part
N o. Description of Part i Req. | No. N o. | Description of Port Req. No.

I Cup washer . 2 1&934-10 21 Plate. 2 20-19 & 2
A2 Mpnng . . . .... I 6%344 A22 8pring . . . 2 69-698
A3 Contact plate. . . . . . . . . . . . . . I 21 3F5 23 Cup wanher . 4 1 & 934-11
A4 8tationary contact bracket.. . . . . . - . . . . . . 2 21-47o 24 Base . . . . . . . I 17 1145 2.

Innulator (not shown) used betacen item 4 25 Condenser. . 1
and stem 9. . As Req. 5 & I938 115 volt. . . . . . . . . . .42-143-4

5 Pin . . . . 2 13-lo27 23o s Mt . . . . . . . . . . . . . . . . . . . . . . . . . . . 42-143-5
A6 Mpring . . . 2 6%645 550 volt thriding circu:t used to provide only

7 Thumb screw., _ i i1-592 230 volta on condenser).. 42-143-5
8 Imebna spring., n 69-592 A26 Spring . . . . . . . . , . . . . . . . . . . . . I 69-643
9 Contact base. . I 17-1149 27 Armature lever (For No.1 & 2 contact 6ngers) . 2 24-1186-2
to Base . . . . . I s!-2488 2% Armature lever (center)... . . I 24-1186
11 Insula tor. . ! $6-867 A29 Contact Enger with connector.. 2 21-471

/% 12 I nsulator. . I 56 1166 3o Guide. . . . . . . . . . . . . - . . . . 1 54-866
i S 13 F pring . . . .. I 69-600 31 Guide (For No. I contset finger).. . . . . I 54ay1G
I l 14 Fteel m asher. . . . . . . . . . . . I lbl944 32 Interlock bar (For No. I contact 6nger). . .. ... I 61-420
\ '

AIS Coil (Give No. on Coil).. I 33 Interlock bar (For No. I and 2 contact 6ngers), I 61-419', 16 Bakelite washer., 2 4410134 34 Stationary contact bracket..
. 2 21-317-2

17 Frame. . I 17-1147 Ipeulstor snot shown) used between item 34
is G uide. , 1 54-867 and item 9. . . ., . . . . . . . . . . . . . . . As Req $6-1938

A19 P pring . . . . . 2 69-a43 35 Renewsl ect of contacta (includes itema 4. 22 & 29) 1 6-167-2
20 Core plate.. 1 51-303

awe recommend that these itema be stocked. The quantity to be stocked will depend upon the total number in use.

Cuner-Hammerunde i. U. 8, A. mT ms. "'' ' '- >^oe iw
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I) INSTRUCTION SHEET, i
V No. 673 Definite Time Armature Accelerating Contactor

DESCRIPTION 33 i 4 ss 8 s in

FUNCTION

The function of this contactor is to short out steps of
armature resistance. One contactor will short out a

\|g g- g-
k P' /

maximum of two steps of resistance. The center bridg- m
ing contact is an interlock in the control circuit and _r-

g /
its timing is not adjustable. K {' -

g)r .
fy L_ W 3Fon e l

% g "cau w , ~
i A -

h
. g'OPERATION y _Q 25 L _

N -

@As the main line contactor closes to start the motor si 24 gwith reistance in series with the motor armature, the /
_.

23
" '

-

' ~ wNo. 673 contactor coil which is paralleled with a con- gdenser, is disconnected from the line. The conden.aer
Z 6 673 h -

22 ;
-< A'

immediately discharges through this cod to kee the
number I and number 2 cor. tacts open for a d te ptime depending u n their settings. Number I contact I @c 21

"a
operates first to ort out the first step of the resistor, f' 17 is
increasing the rate of acceleration. Number 2 contact x ---- --- a 20 18
then cimes to short out another step of resistance to ? i
connect the armature across-the-line. '-------->j is,

The maximum total timing is about 4 seconds and
the number 1 contact must always be adjusted to close
before the number 2 contact closes. Clo-34s7

ADJbSTMENT TO DECREASE TIIE TIMING OF TIIE CONTACTS
The contactor is set at the facto for average opelati condi. Face the contactor and:

tions. If it is necessary to change the ustment, proceed ollows, 1-Turn the thumb screws in a slight amount (about M to M turn)[mi remembering that contact number 1 must close before contact num- in the direction of the arrow, turnint; the screw for contact num-

\s) ber 2 cimes. The timing on each contact is independent of the setting ber 2 alightly less than the screw for contact number 1. The\
on the other contact, contactor should be held with its armature closed (contacts open)

when this is done, with the contact fingers free to move. Turning
the screws m this direction will force the contact fingers away
from the frame of the contactor.

TO INCREASE TIIE TIMING ON TIIE CONTACTS 2-Try the new settings and if not satisfactory make further adjust-
Face the contactor and: "'Dt-

1-Turn the thumb screws out a slight amount (about H to M turn) Important! If it is necessary to replace the contacts, replace
against the direction of the arrow, turnin the screw for contact all f t, hem at the same time. When replacmg these contacts place a
number 2 slight) more than the screw r contact number 1. ,.3/,94 spacer between the outside levers and the ends of tbe frame at*

A and then sgt the adjustable stationary contact bracket item 4The armatures o the contactor should be held closed (contacts
open) when this is done. Turning the screws in this direction so the contacts just touch. Iock the brackets m this posityn with

the lockm screws. For th
tactor, increasing the timing. be slighti less than 7/32,e center contact the dimension A shouldwill allow the armatures to move closer to the frame of the con-

The above dimensions will provide the proper wear allowance on
2-Try the new settings and make further adjustments if necessary. the contacts which need not be adjusted during their normal life.

RENEWAL PARTS-Information Required
Parta CANNOT be sent promptly unless you include the FOLLOWING with your order: PUBLICATION NO.12396, ITEM NO., PART NO., DESCRIP.

TRON and COMPLETE NAMEPLATE DATA ON Tite CONTROLLER.
-

Item No. Part Item No. Part
N o. Description of Part Req. No. No. Description of Part Req. No.

[
'

1 Cupwasher.. 2 16-934-10 20 Core plate.. I 51-303A2 Ppring . . . . . . . . 1 69-348 21 Plate. . 2 20-448A3 Contact plate . . . . . . . . . . . . . . I 21-385 22 Sleeve. . 2 29-1641A4 Stationas v eontaet bracket. . . . . . . . . . . . . . . . . . . 2 21-577 A23 Fpring . . . . . . 2 69-111o
Insulator (not shown) used between item 4 and 24 Cupwasher. . 2 916-5613lan. 9..

& Pin , . . . . .
. As Req. 56-1938 25 Base . . . . . . . I 17-1145-2.

2 13-1o27 26 Condenser
j &6 Ppring .. . . . . . 2 69-645 For eteel panel or insulated panel
i 7 Thumb screw... 2 11-592 I15 volta.. 42-143-6'

8 lechng spring., . 1 69-592 230 volta.. 42-143-5
.

...9 Contact base. . . .. . I 17-1349 A27 Spring (center) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 69-643,

lu Base (when i. sed). I 81-24A8 28 Armature lever (For No.1 & 2 contact $nters). 2 24-2161
I

l 11 In ulator. . . . . . . . . . . . . 1 56-867 29 Armature lever (centv)..... 1 24-1186.

e 12 Insulator (when used) . 1 56-1166 A30 Contact 6nger w/ connector.. 2 40-376s
/ % IS Spring . . . . . . . 1 69-600 31 Guide. . . . . . . . . 1 54-606i .

( ) 14 Steel washer.... . . . . . . . I 16-1944 32 Interlock bar. .. . . . . . . . . . . . I 61-419i

| t f AIS Coil (Give No. on Coil).. 1 . . . . . . . . A33 Stationary contact bracket. . . . . . . . . . . . . . . .. 2 21-387-2.

| (/ 16 Baketite weeher., 2 4416-134 Insulator (not shown) used between item 33
17 Frame.. 1 17-1147 anditem9............................... As Req. 6-1938. .

18 Guide............................... 1 54-867 A34 Renewal met of contacts (includes items 4. 24.

A19 Spring (For No.1 & 2 eontact Sngers).... 2 69-843 31).. 1 6-167-4.

awe recommend that these itema be stocked. The quantity to be stocked will depend upon the total number in use.

(gMade la U. 5. A. g ggg etr el/Electronto PAGE1.


