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PIONEER MANUFACTURERS OF ELECTRIC CONTROL APPARATUS
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INSTRUCTION SHEET
NO. 307 THERMAL OVERLOAD RELAY

Description

The essential operating parts of this relay are the

“heater coil, solder tube, control contacts, ratchet me-

chanism, and the compression spring. Under normal
conditions the contacts of the relay are closed. The
spring is then under compression and tends to open the
contacts, but this is prevented by the outer part of the
solder tube holding the ratchet mechanism. When the
current to the heater coil becomes great enough to melt
the solder film holding the outer part of the tube, this
part of the tube rotates and releases the ratchet mechni-
ism to open the control contacts. The opening of these
contacts breaks the circuit to the coil of the contactor
handling the power circuit and this eireuit is opened. As
soon as the power circuit is opened the solder film cools
and hardens, after which the relay is ready to be reset
with the reset button.

How to Install the Heater Coil

1—Remove the screws holding the instruction plate to
the overload relay and take off this plate.

2—Remove the cover of the overload relay by sliding it
to the extreme upper position and pulling outward.

3—Remove the terminal nuts at the side of the relay.

4—Insert the heater coil in the overload relay base, with
the asbestos tube surrounding the coil. Be sure that
the heater coil eyes fit over the terminal studs.

5—Fasten the celluloid calibration plate, which forms a
part of the heater coil package, to the front of the
overload relay base, using the screw provided for
this purpose. Note that the celluloid plate bears a
symbol marking which should agree with that on
the heater coils.

6—Replace the relay cover which should fit over the
heater coil, inclosing all of the coiled portion of the
heater.

7—Replace the terminal nuts.

How to Set the Overload Relay

This relay, is adjustable. The pointer on the in-
struction plate should be set opposite the current marked
on the calibration plate, at which it is desired to have the
overload relay trip. This can be done by loosening the
two screws which hold the instruction plate and the
cover of the relay (item 3 on the cut above), and sliding
the entire cover until the pointer on the plate is in the
proper position.
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BRENEWAL PARTS—Information Required

Parts CANNOT be sent promptly unless you include the FOLLOW-
ING with your order: PUBLICATION NO. 4527, PART NO.,
DESCRIPTION, and the Number Stamped on the Controller
Nameplate.

Due to the cost of handling, the minimum net billing charge is $1.00

Supersedes issue of Oct., 1933

Madein U.S. A

Item No. Part
No. Description Req. No.
1 Calibration plate (supplied with 1 Give No. on
heater eoil) ................... Bottom of
Plate
2 Complete relay with reset button..| ... |34908-3 Fig.2
3 Cover and ratchet assembled. . .. .. 1 644-204
4 Heatercoil...................... 1 Give No.
Stamped on
Coil
5 Instructionplate. ................ 1 4230-151
6 Moulded base with post for item 11 . 1 17-1308
7 Reset button.................... 1 2222-805
8 Stationary contact finger......... 2 640-217
9 ch....... ... i i, 1 84544
10 Tension spring. ................. 1 69-262
11 Assembled contact lever includes
items9and 10................ 1 34985-1
Fig. 3
12 Spring...........ooii il 1 69264
PAGE 1



September, 1953

RENEWAL PARTS

PUBLICATION No. 7235

INSTRUCTION SHEET
No. 609 D-c Overload Relay
With Time Delay and Instantaneous Trip

DESCRIPTION

This device is a magnetically operated overload
relay, providing time delay trip on normal settings and
instantaneous trip on excessive overload conditions.
Time delay proportional to the degree of overload is
provided by the oil dashpot mechanism up to approxi-
mately 6509 of the relay settings, and above this figure
instantaneous trip is obtained.

The relay is also furnished for instantaneous trip at
normal overload values when so ordered. This is done at
the factory by omitting a washer in the plunger which
regulates the flow of the oil, and no oil is used in the
dashpot.

The relay is built in the single and double coil types,
the single coil type being used on 3 wire econtrol schemes,
and the double coil types on 2 wire control schemes.

INSTALLATION
Raise the indicating plate (A) to allow the dashpot
assembly (B) to be unserewed from the relay. Lift out
the plunger and make certain all of the internal parts
are clean. Place about 34 of an inch of Cutler-Hammer
Dashpot oil part No. 637-218 in the dashpot. This oil is
supplied with the relay. Replace the plunger, and indicat-
ing plate, and then screw the dashpot on the relay to the
desired setting.
CALIBRATION
The relay is calibrated at the factory, for the applica-
tion, and is set to trip on the minimum current. The
calibration currents are stamped on the calibration
plate (C). These represent the minimum, maximum and

midpoint in the range of settings. To change the settings
of the relay proceed as follows: Raise the indicating
plate (A), to allow the dashpot to be turned.

To Lower Tripping Current — Raise the dashpot by
turning it clockwise. This will raise the plunger further
into the magnetic circuit of the relay and will lower the
value of current at which the relay will trip.

To Raise Tripping Current — ILower the dashpot
by turning it counter-clockwise. This will reduce the
magnetic pull on the plunger, and will raise the value of
current at which the relay will trip.

When the desired setting is obtained, allow the in-
dicating plate to drop down over the hexagon portion of
the dashpot to again indicate the tripping current and
lock the dashpot in position.

CARE
Keep the operating parts of the relay clean at all
times. A cover is provided on relays mounted on open
panels, and should not be removed except for inspection
and service.

Lubricate the bearing points of the contact mechan-
ist oceasionally with light machine oil. Keep the con-
tacts clean and lubricate with a small amount of vaseline.

When the level of oil in the dashpot drops below the
normal level of 34 of an inch, it is recommended that the
old oil be replaced, the parts cleaned and the dashpot
refilled with new oil. Do not mix the oil, use only C-H
dashpot oil part No. 637-218.

(See Page 2 for Renewal Parts List)

Made in U. S. A.

CUTLER-HAMMER, INC., Milwaukee, Wis.
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7235 PUBLICATION NO.

September, 1953
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RENEWAL PARTS — Information Required

Parts CANNOT be sent promptly unless you include the FOLLOWING with your order: PUBLICATION No., 7235, ITEM No.,
DESCRIPTION, PART No., and COMPLETE NAMEPLATE DATA ON THE CONTROLLER.

Item No.
No. Description Req’d. Part No.
1 DIASHDOb .+ -+ o © o e 1 6991841
2 Locking washer (with /16”7 1ip). . .. ... i e 1 52-650
Locking washer (without lip).. ... ... . 1 816-5
3 Indicator Plate. .. .. o e e e e e e 1 Furpish Nameplate Data
4 Shaf b, . oot e e e e e s 1 956-16
5 CUD Washer. ... . e 4 916-5617
A6 S ) 01T~ 2 969-19J
7 PlL. ottt e e e e e e e 2 913-1195Z
A8 L0707 1 1V PP 2 740-8F1
9 L0 032100 o 2 679-354
10 S 10N 0 6143 o v 1 979-14
11 Magnet frame. . . ... ..o e 1 949-54
12 P . et e 1 51-356
13 Stud (Give length and diameter). ... .......... . . i e 2
Brass nut (Give inside diameter). .. ... ... i e 8
Washer (Give inside diameter)........ ... ... i e 4
Steel nut (Give inside diameter) ... ... ... ... it e e s 2
14 RADZ. oo e 1 964-17
15 2T + PG OO 1 51-441
16 1) 2 = /27N OO 1 11-986
Al7 030 oV 1 69-1766
18 Plunger assembly (Includes Items 15, 16 and 17)......... ... .. i, 1 51-440
19 Insulating tube. . ... ... e e 1 4429-98
20 Coil
Bar wound series Coil. .. ..ttt e 1 Give No. on Coil
Wire Wound SETIes COLl. . . ...\ttt e ettt et e e e e e 1 Give No. on Coil
Flat shunt wire wound coil (used only on 2 coilrelays) .......... ... ... . i, 1 Give No. on Coil
21 Insulabing Washer. . ... . it e e e e As Req. 1016-1165
A22 )8 1 V- 1 969-16
A23 (0703 LY 0 =3 = PP 1 624-266
24 [0SR As Req. 49-1470
A25 1/4 pt. of OIl. ... i deeteeeeeaee s 1 637-218

AWe recommend that these items be stocked. The quantity to be stocked will depend upon the total number in use.

PAGE 2

CUTLER-HAMMER, INC., Milwaukee, Wis. MinUsa
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August, 1954 PUBLICATION No. 8460

> RENEWAL PARTS

INSTRUCTION SHEET
For No. 693 Types “'\D’/ and “'E’/ Pneumatic Timing Relay

DESCRIPTION OF OPERATION

This is a solenoid operated pneumatic timer. Iner-
gizing the type “E” or de-energizing the type “D”
solenoid initiates the timing. The main spring then
moves the diaphragm at a rate determined by the ad-
justment of the timing screw “C”. This allows the
operating levers to actuate the Micro switch or switches.
A relief valve located in the center of the diaphragm is
operated by the solenoid to provide instantaneous reset,

The left hand Micro switch is adjusted and sealed at
“A” to operate at the end of the timing stroke. Do not
break this seal unless re-adjustment is required when
this switch is renewed. (See instructions for renewal
below).

The right hand Micro switch may be adjusted at “B”
to operate at any point in the timing period.

The timing period is obtained with the timing adjust-
ing screw “C”.

The auxiliary contacts (when used), either normally
open or normally closed, operate instantaneously when
the coil is energized or de-energized. The auxiliary con-
tacts are not timed.

ADJUSTMENT

The relay may be adjusted to provide timing in a
range of 0.3 seconds to 1 minute. This range is covered
in approximately 8 turns of the timing adjusting serew
NCH.

To increase the timing period, turn the screw in a
zlockwise direction.

To decrease the timing period, turn the screw in a
counter-clockwise direction.

Right Hand Micro Switch (when used).
" ™The right hand switch may be adjusted at “B” to
operate at any point in the timing period. The range of
adjustment is covered in approximately one turn of the
screw “B”’. To make the switeh operate earlier in the
timing period, turn the screw counter-clockwise. To
make the switeh operate later in the timing period, turn
the serew clockwise.
CAUTION
Do not lubricate any part of this timing relay.

CARE
No special maintenance of this timing relay is re-
quired.

TO RENEW THE DIAPHRAGM AND VALVE
ASSEMBLY
(See Illustration on page 2)

Remove the diaphragm cover by removing the eight
serews at the bottom of the relay. The diaphragm valve
operating rod is threaded into the spring cup item 5 or 54.
Turn the knurled hub item 1 or 51 counter-clockwise to
remove. Thread the new assembly into the spring cup and
line up the holes in the diaphragm with the threaded
holes in the relay base. Replace the cover and the screws.
Tighten the screws uniformly and securely.

Left hand Micro
switch adjusting
screw
Adjusted and sealed
to operate at the
end of the timer

Auxiliary Con-
tacts (when used)
Auxiliary contacts
eithernormallyopen
or normally closed,
operate instantan-
eously when the
coil is energized or

Right hand Micro
switch adjusting
s | screw |

The right hand
Micro switch may
be set to operate at
any point in the
timing period, by

stroke. de-energized. turning this screw

A D B

" NORMALLY

C

TIMING ADJUSTING SCREW

Turn clockwise to increase timing.

Turn counter-clockwise to decrease
timing.

TO RENEW THE MICRO SWITCHES

The left hand switch is adjusted and sealed at the
factory to operate at the end of the timing stroke. If
this switch is replaced, it may be necessary to re-adjust.

With the new switch installed, check the point at which
the switch operates. It should operate very near the end
of the timing stroke. Adjustment may be made by break-
ing the solder seal and turning the headless screw “A” a
small amount at a time.

For later operation turn the serew clockwise.

For earlier operation turn the serew counter-clockwise.

For Parts list see pages 2 and 3. For Wiring Diagram see page 4.

Made in U. S, A,

CUTLER-HAMMER,

INc., Milwaukee, Wis.

PAGE 1



8460

PUBLICATION NO.

August, 1954

RENEWAL PARTS

No. 693 Type “'D’/ Timing Relay
Timing Begins When Coil is De-energized

X

NORMALLY OPEN AUXILIARY CONTACTS

HAHITE TN

P299PR9K10¢

10-1742

NORMALLY CLOSED
AUXILIARY
CONTACTS

RENEWAL PARTS — Information Required

Parts CANNOT be sent promptly unless you include the FOLLOWING with your order: PUBLICATION NO. 8460, ITEM NO., PART
NO., DESCRIPTION and COMPLETE NAMEPLATE DATA ON THE CONTROLLER.

Ttem No. Part Ttem No. Part
No. Description of Part Req. No. No. Description of Part Req. No.
1 Valve and diaphragm assembly...... 1 27-464-2 18 Auxiliary contact ecomplete (mcludf
2 [ Cover......coiiii 1 49-1711 items 11 thru 17, 28 and 29) .. 1
3 Base. .. 1 17-2871-2 Normally open. .............. .. 10-1274-4
4 | Spring 1 69-1315 Normally closed................. 10-1274-3
5 103 JA U 1 29-1946 19 | Lockplate........................ 1 52-557
06 Plunger . 1 20 | Bracket.. 1 79-2086
For use w1t.h auxﬂmry contmcts. o 51-635 21 Headless ad]ustlng screw * 11-1236
For use without a,uXJhaly contacts 51-606-2 22 Spring. . . 2 69-1313
A 7 [Coil (Give No. on (,011) . 1 o 23 | Lever.............. ... .. .. .. ... 2 24-2391
8 | Spring.. L 1 69-766-2 A24  |Micro switch. . B R
© 9 | Plunger guld(, . J 2 54~297-4 Normally closed.. ... 10-1157
©l10 Magnet frame............... ... ... 1 17-2872-2 Normally open and normally closed 10-1156
11 Lever............. .. ... ... 1 24-2776-2 Normally open.................. 10-1257
12 | Pin.....oooo 1 13-1012-27 25 | Lever................ .. ... ... .... 1 24-2390
13 Spring.........ooiii i 1 69-1565 26 Timing adjusting screw............. 1 11-1235
14 | Spring...... ... i i 1 69-1564 27 Frictionspring..................,. 1 69-1563
15 Cover. . ....... .. 1 28 Movable contact. . 1 23-2200
With normally open stamping. .. .. 47-4448-2 29 Terminal plate . . R, 2 80-1188
With normally closed 5tampmg 47-4448-3 30 Round head ad] ustmg serew. ... ... * 11-1234
16 Statlond.ry Contact. . .. 2 23-2201 31 Insulator.............. ... ... .. .. 1 56-1677
17 I 1 13-1012-22
*Quantity as required.

AWe recommend that these items be stocked. The quantity to be stocked will depend upon the total number in use.
©lIt is recommended that when items 6, 9, or 10 are needed that a complete solenoid assembly Part Number 88-292-10 is purchased instead.

PAGE 2

CUTLER-HAMMER,

INc.,

Milwaukee, Wis.

Made in U.S.A
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August, 1954

RENEWAL PARTS

PUBLICATION No. 8460

RENEWAL PARTS

No. 693 Type “'E’/ Timing Relay
Timing Begins When Coil is Energized

NORMALLY OPEN AUXILIARY CONTACTS
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RENEWAL PARTS — Information Required

Parts CANNOT be sent promptly unless you include the FOLLOWING with your order: PUBLICATION NO. 8460, ITEM NO., PART
NO., DESCRIPTION and COMPLETE NAMEPLATE DATA ON THE CONTROLLER.

Item No. Part Item No. Part
No. Description of Part Req. No. No. Description of Part Req. No.
51 Valve and diaphragm assembly.... .. 1 27-464-2 70 | Auxiliary contact complete........ .. 1
52 [ Cover..... ... il 1 49-1711 (Includes items 62 thru 69, 80 & 81)
53 | Spring.........i 1 69-1312 Normally open. ................. 10-1758
54 up. . 1 20-1946 Normally closed................. 10~1758-2
55 | Spring 1 69-1314 71 Lock plate........................ 1 52-557
56 | Spring FR 1 69-766 72 | Headless adjusting screw............ * 11-1236
©57 | Plunger................. .. ... .. .. 1 51-659 73 | Bracket.......... ... .. ... ... ... 1 79-2986
©58 | Plungerguide..................... 2 54-297-3 74 | Spring.... ... . 2 69-1313
A59 Coil (Give No.on coil)............. B 75 Lever........... ... ... .. ... 2 24-2391
60 | Base........... ... ... L 1 17-2871-2 76 | Lever...... ... .. ... ... ... 1 24-2390
©61 Magnet frame..................... 1 17-2872-2 A77 | Microswitch...................... *
62 | Plunger........................... 1 51-634 Normally elosed............ ..... 10-1343
63 | Pin........... ... .. ... ... 1 13-1012-27 Normally open and normally closed 10-1342
64 Lever........ ... ... ... ... .. ... ... 1 24-2776 Normallyopen.................. 10-1341
65 | Spring................ ... ........ 1 69-1564 78 | Timing adjusting screw............. 1 11-1235
66 Stationary contact............. .. .. 2 23-2201 79 Frictionspring. . .................. 1 69-1563
67 Cover............vieii 1 80 Movable contaet................... 1 23-2200
With normally open stamping. .. .. 47-4448-2 81 Terminal plate. . ............... ... 2 801188
With normally closed stamping. . .. 47-4448-3 82 | Round head adjusting screw........ * 11-1234
68 | Pin................... ... A 1 13-1012-22 83 Insulator............ . ... .. ... 1 56-1677
69 | Spring......... ..... ... .. ... ... 1 69-1565

*Quantity as required.
AWe recommend that these items be stocked. The quantity to be stocked will depend upon the total number in use.
©It is recommended that when items 57, 58, or 61 are needed that a complete solenoid assembly Part Number 88-292-9 is purchased instead.

Made in U. S. A.

CUTLER-HAMMER,

INC.,

Milwaukee,

Wis.

PAGE 3



8460 rPUBLICATION NoO.

August, 1954

RENEWAL PARTS =

Wiring Diagram

Type D’/ Timing Relay

AUXILIARY CONTACTS (WHEN USED)

MAY BE EITHER NORMALLY OPEN OR
NORMALLY CLOSED

OPERATE INSTANTANEOUSLY WHEN THE
COlL 1S ENERGIZED

OPERATES O OPERATES
AT MAXiMUM WITHIN RANGE OF
TIME SETTING. \;] IZ TIME SETTING.

T (3]

NON-ADJUSTABLE ADJUSTABLE

NORMALLY CLOSED CONTACTS
INSTANTANEQUS OPENING —TIMED CLOSING

NORMALLY OPEN CONTACTS
INSTANTANEOUS CLOSING—TIMED OPENING

Type “'E’/ Timing Relay

AUXILIARY CONTACTS (WHEN USED)

MAY BE EITHER NORMALLY OPEN OR
NORMALLY CLOSED

OPERATE INSTANTANEOUSLY WHEN THE
COIL 1S ENERGIZED
(5_3,

OPERATES OPERATES
WITHIN RANGE OF

AT MAXIMUM :
TIME SETTING. \g % TIME SETTING.

NON-ADJUSTABLE ADJUSTABLE

NORMALLY CLOSED CONTACTS
TIMED OPENING - INSTANTANEOUS CLOSING

NORMALLY OPEN CONTACTS
TIMED CLOSING —INSTANTANEQOUS OPENING

PAGE 4 CUTLER-HAMMER, INC., Milwaukee, Wis.

Made in U, S. A
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RENEW,

November, 1953

AL PARTS

PUBLICATION No. 8682

INSTRUCTION SHEET FOR NO. 541 D-C CONTACTOR

8 HOUR CURRENT RATING 150 AMPERES

CARE

Main Contacts

Main contacts should not be lubricated. Greasc, dust or copper
oxide have insulating qualities which increase the contact resistance
and result in unnecessary heating. Dust and grease can be wiped off.
A fine file should be used to remove Copper oxide, or to dress rough
or pitted contacts. Care should be taken to remove as little copper
a8 necessary.

Renewal of Contacts

The contacts should be renewed when
worn so that the distance “A” between
the back cdges with the contactor in
the closed position as indicated in Fig. 1
becomes 1-15/16 inches.

Failure to renew the contacts at the
proper time may cause serious damage
to the contactor.

Contact Spring Pressure

The contact pressure spring is made of stainless steel. It is
designed for long life and will retain its operating characteristics
under heavy service conditions. Should excessive contact temper-
atures occur the spring may be checked as described below. It is

only necessary to check the initial contact pressure. The final con-
tact pressure may be checked only if equipped with new contacts.

The illustrations, figures 2 and 3 below provide the spring pressure
range of values and the means of measuring. If the spring pressures
are measured and found to be within the values given, the contact
pressure spring is satisfactory. If the measured spring pressures
are less than the values given, the spring should be replaced.

Electrical Interlocks

Two types of electrical interlocks are listed for this contactor.
These are: The wiping finger and contact bar type, and the roller
type.
The Wiping Finger Type

When the interlock contact tubes become worn, loosen the nuts

and turn the tubes enough to present a new surface to the fingers.
Tighten the nuts securely before operating the contactor.

Renew the fingers before they wear through at the tips.
Lubricate the fingers with a thin film of vaseline.
The roller type interlock fine silver contacts should not be filed
or lubricated. Renew the contacts before the silver facing has worn
away.

INITIAL PRESSURE
11LB,120Z, TO2 LBS, 4 0Z,
MEASURED PARALLEL TO
THE TOP SURFACE OF
THE CONTACT,

CONTACT
LEVER

SPRING SCALE

READ THE INITIAL PRESSURE
WHEN THE PULL JUST FORCES
THE CONTACT LEVER AWAY
FROM THIS SURFACE. THE
CONTACTS MUST BE OPEN
WHEN THIS TEST 1S MADE,

Fig. 2 Initial Contact Fressure

READ THE FINAL CONTACT PRES-
SURE WHEN THE CONTACTS JUST
PART AT THIS POINT

THE CONTACTS MUST BE NEW THE
CONTACTS MUST BE CLOSED AND
THE ARMATURE LEVER MUST BE
SEALED TO THE MAGNET CORE
WHEN THIS TEST IS MADE

FINAL PRESSURE
71.BS,8 OZ. TO8LBS,80Z.
MEASURED PARALLEL TO
THE TOP SURFACE OF
THE CONTACT,

SPRING SCALE

Fig. 3 Final Contact Pressure

Contact Heating and Application of Silver Contacts

Copper oxide forms very rapidly at excessive contact tip temper-
atures. If this condition oceurs, check the remaining wear allowance
(see Fig. 1 and paragraph “Renewal of Contacts”) and the current
sarricd by the contactor. If these are satisfactory, it is advisable to
check the contact pressures (see Figs. 2 and 3 and paragraph “Con-
tact Spring Pressure”). Copper contacts that are operated fairly
often within their rating and wear allowance and with sufficient
spring pressure seldom form oxide or require dressing.

Silver faced contacts are used where the contactor remains closed
for long periods of time and is not subjeet to frequent operation,
(nominally eight hours or more). Do not use silver faced contacts un-
less the contactor was so equipped originally. Silver faced contacts
should not be filed or dressed unless sharp projectiors, caused by
heavy arcing, extend beyond the contact surface. Such projections
should be filed down to the surface only.

Armature Lever and Magnet Core

Keep the surface of the magnet core, item 9 and the armature
lever, item 24, which come together when the contactor closes, clean
and free of dirt and oil.

The armature lever shaft, item 23, should be lubricated occasion-
ally with a drop or two of light machine oil.

Wipe off excess oil.

Arc Shields

The are shields, items 41, 42, 65 and 90 should be replaced before
they wear through, so the are will not touch the metal pole pieces.
items 37, 63 and 88.

The arc shiclds can easily be raised for inspection or renewal of the
contact parts. However, be sure that they are lowered to their nor-
mal position as shown on page 2 before the contactor is allowed to
operate. If this is not done, no blowout effect is obtained and the
contacts will wear very rapidly.

Made in U. S. A.

CUTLER-HAMMER, INC., Milwaukee, Wis.

PAGE 1



8682 PUBLICATION NO.
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INSTRUCTION SHEET FOR NO. 541 D-C CONTACTOR

8 HOUR CURRENT RATING 150 AMPERES

[S—

® @ & &

W Ty e ®
W e @
@

L e T
\ .
®

T
D-C

e o -
v [ !
A P
[ | '
' v I
" L H—

OPERATING BARS FOR

& DOUBLE BREAK
ROLLER TYPE
66 ELECTRICAL INTERLOCK

CONTACT BARS FOR
FINGER TYPE ELECTRICAL INTERLOCK ROLLER TYPE

re Foo
Q&QEE %[E{;f

TIE BAR

ELECTRICAL INTERLOCK

NS

WHEEL TYPE MECHANICAL INTERLOCK

D10-346

CAM TYPE MECHANICAL INTERLOCK

PAGE 2

CUTLER-HAMMER, INC., Milwaukee, Wis.

Made in U. S, A.



November, 1953 PUBLICATION No. 8682

RENEWAL PARTS — Information Required

Parts CANNOT be sent promptly unless you include the following with your order: PUBLICATION NO. 8682, ITEM NO., DESCRIPTION,
PART NO. and NO. STAMPED ON CONTROLLER NAMEPLATE.

Item No. Part Item No. | Part
No. Description of Part Req. No. No. Description of Part Req. No.
CONTACTOR PROPER ‘ 45 Coutact screw 1 911-5606FZ
_— R T — T.ockwasher . 916-7637Z
1 911-5658Z1 46 Contact support complete (Includes te
2 1 768-13 13 and 45) 1 18-738
3 1 47 3 1 911-5606 7
14-73 1 916-801%Z
.............. 14-274-16 1 016-763%
........ . 14-274-17 —
,,,,,,,, 814-138
.................. 4 815-883
.............. 2 9168827
Lock washer..................... 1 916-9217 53 1
Locknut........................ 1 915-200 9--460-99
4 Spring. ... ... .. 2 969-1001J 9--460-281
5 Steel washer. . JE N 1 91628817 54 2 879--107
6 Magnet frame............... .. .. 1 17-207-7 53
7 Bakelite washer....... ... ... .. ... 1 4416-1321 1 51-199
A 8 Coil (Give No. on coil) e L. 1 | . 1 51-365
9 Coilcore............. ... . ... .. ... ..... 1 51-195-2 56 Fibre washer. .. .. ... .... 2 1016-192
10 Contact support complete (Includes items 57 Insulating tube. ... ... 1 29-754
11, and plain copper contact 12) 1 18-240-8 58 Spacpx (-\t pivot pomt) 2 29-80
11 Contact screw 2 911-5606FZ 59 Pin. . 2 13-719
Lockwasher. . 2 916-7637 60 Spacm R 1 22221485
A %12 | Contact........ . 2 61 Protectm" (hp 1 933-203%
Plain copper. . .. 23-717 62 Spacer 1 2222-386
kSilver faced (see note before ordermg) .. 23-813 63 Pole piec 2
13 Arcguard............ ... . ... .. b 4 49-685 62-8
14 Contact lever with connector... ... ... ... .. 1 24-825-4 62-113
15 Contact lever complete (Includes items 11, A 64 Arc guard. . 1 49-681
12,and 15). ... . . 1 A 65 Arc shield 2 40732
Without are guard. . o 24-825-5 66 Arce shield complete (Includes items 59, 60,
With arc guard (Inuludcb jtem 13) 24-825-2 61, 62, 63 and 65) 1
A 16 Sprmg ................................. 1 69-432 D-c.... 62-52
17 Pin. 1 956-1838 A-c 62-52-2
18 ghnn washer 1/64" thlc]\ ............... 5 16-320 67 Blowout clmplete with coil (Includes items
19 Ad,]ustmg Pl oo 1 13-734 53 to 65 and 68 to 71 1
20 Spring ring. FE 1 29-531 D-cfor3/4” panel........... ; 62—40-8
21 Brass washer .............. 1 16-398 D-c for 1”7 pancl. . . .. 62-40
22 Bakelite washer. . ........................ 1 16-399 D-c for 1-1/2” panel. . 62—40-2
23 Shaft........... . ... . . . 1 13-716 D-c for 2”7 panel. . . .. 62-40-9
24 Armature lever (Includes item 2)........... 1 24-845-2 A-c for 3/4” panel. 62—-40-12
25 SDrIng. ... e 1 A-c for 17 panel..... 62-40-6
For commercial use with or without finger A-c for 1-1,/2” panel. 62-40-7
type electrical interlock. ................ 969-608J A-c for 27 panel. . . 62-40-13
For commercial use with roller type elec- 68 Contact support complnte (Includw 1tum
trical interlock 69-998 12,64and 69)... ... ... ... ... ... 1 18-240-16
I'or marine use. . 1 69-998 69 Contact sCrew. . . ... 1 911-5606F7
26 Adjusting stud......... ... o oL 1 014423 Lockwasher. ... ... ... ... 1 916-7637
27 Insulating washer (when used) 70 SCrew. ... 1 911-5606%
3/4” diameter. .. ... ... ... . w* 4416-841 Washer.. ... .. oL 1 916-8017
17 diameter. .. ... ... .o il * 4416--96 Lockwasher 1 916-763%
_— —— 71 Stud. PP 1
A-c and D-c LARGE MILL TYPE Tor 3/1” de\(‘l ........ 814--724
BLOWOUT Tor 1”7 panel....... 814725
— Tor 1-1/2” panel. . 14-274-16
32 Stud. . ... . 1 © Tor 2” panel 14-274-17
For 3/4” Panel. .. .. PR 814-724 Nut 4 815-883
For 1”7 panel...... e 814-725 ; Washer. .. .. . . 2 916-8827
For 1-1/2” panel AU 14-274-16 i Lock washer. ... .. ... ... ... ... 1 916-9217%
For 2”7 panel..... L 14-274-17 ! Tock mut. ... ........... 1 915-200
4 815-883 _ — - —
2 916-8827 D-c¢ GENERAL PURPOSE BLOWOUT
1 916-9217 _— e
1 915-200 78  Bar wound blowout coil. . 1 9-460-228
33 1 79 | Wire wound blowout coil ((mL No. on LOll) 1
9-460-161 80 Suppo T e 2 79-543
9-460-372 81 SOTC. L. : 1 085-762
34 2 79-846 82 Spacer (at pivot pumt) 2 929-992
35 1 14-359 83 | Bakelite washer. P 2 16-840-11
2 15-322 84 Insulating tube. ... ... .. 1 56-1108-10
2 916-4847 85 Spacer......... ... ... 1 2222-402
Clamping nut (when used).... .. . Y 15-321 86 Protec tm“ (11p 1 933-203%
36 Bracket............... ... ... ... ... ... 87 Spacer. . 1 2222-483
Right hand......... L 1 79-881 88 Pole p1ere 2 962-54
Left hand.... 1 79-882 A 89 Are gunrd. . 1 49-685
37 Pole piece. . 2 62209 A 90 Are shield 2 4973-5
38 Side plate. . 2 17-1901 91 Are shield complete (Includ .\
39  Connector.. 1 25-900 83and 90). .. ... ... ... 1 662-159
40 | Arc shield complete (Inolude jtems 3 37, 92 Blowout complete with har wound coil
i 38,39,42and 43)...................... 62-177 (Includes items 78, 80 to 91 and 94 to 97) 1
A 41 | Arc shield Yor3/4” panel......................... 62-48-7
Right hand...... 1 73-369 For 1” panel.... 62-48
Left hand.. 1 73-368 TFor 1-1/2” panel . . .. 62-48--2
A 42 Are shield (cir ular) 2 73-371 Tor 2”7 pane] ........ o 62-48-9
43 Archorn................ 1 62-88 93 Blowout complete with wire wound coil
44 Blowout complete (Includes items 32 to 43 (Includes items 79 to 91 and 94 to <J7) 1
‘ and 45 to47). ... .. .. 1 i Tror 3/ {” panel. . . L. 62-48-8
D-¢ for 3/4” panel. . 62-178 . Tor 1” panel...... 62-48-3
D-c for 1” panel. .. .. 62-178-2 i Tor 1-1/2” panel.......... 62-48—1
D-¢ for 1-1/2” panel....... .. ... 62-178-3 i Tor2”pancl........ ... ....... 62—-48-10
I)-¢ for 2” panel 62-178-4 94
A-c for 3/4” panel.. 62-178-7 ! 18-240 4
A-cfor 1” panel..... 62-178-8 95 .. L 1 911-5606T"%
A-c for 1-1/2” panel. . AU | 62-178-9 Lock washer. ... .. .. . L ! 916-763%Z
Acefor 27 panel.......... ... | 6217810

AQuantity of 1 per interlock finger required.

Y Quantity is ““As Required’’.

AWe recommend that these items be stocked, the quantity to be stocked will depend upon the total number in use.

*Silver faced contacts are used only where the contacts remain closed for long periods (nominally eight hours or more). Do not use silver faced contacts uniess the
contactor was so equipped originally. See section ‘‘Application of silver contacts’ page 1

MadeinU.5. 4 CUTLER-HAMMER, INC., Milwaukee, Wis. PAGE 3




8682 PUBLICATION NoO. November, 1953

RENEWAL PARTS - Information Required

Parts CANNOT be sent promptly unless you include the following with your order: PUBLICATION NO. 8682, ITEM NO., DESCRIPTION,
PART NO. and NO. STAMPED ON CONTROLLER NAMEPLATE.

T ;
Ttem | No. Part Ttem No. Part
No. Description of Part Req. No. No. Description of Part . Req. No.
96 O W . o vt ee et 1 911-5606% CONTACT FINGER FOR FINGER ‘
Washer....... .. ..o 1 916-801% TYPE ELECTRICAL INTERLOCK
Lock washe 1 916-763% —‘ ———
97 Stud............ 1 110 Protecting resistance contact finger com- I
For 3/4” panel.. e . . 814724 plete (Includes items 111 to 116)...... ... * 39247-1 Fig. 4
For1”panel....................... . 814-725 Alll Finger oniy.. R ! A
Tor 1-1/2” panel...... ... ... ... ... ... 14-274-16 112 Cup washer A
Tor2”panel............ .. ... .. 14-274-17 113 Spring. ... .. A
L 4 815-883 114 Spring p A 913-1195%
Washer.......... ... ... . ... 2 916-8827 115 Cup washer. A 016-26417%
Lock washer.............. .. .. .. ... .. .. 1 916-9217% 116 Bracket......... ... ... ... .. .o A 979-661AZ
Locknut............. ... i 1 915-200 117 Normally closed contact finger complete
(Includes items 112 to 115, 118 and 119).. * 39248-1 I'ig. 12
MECHANICAL INTERLOCK
CAM TYPE 118 Bracket......... ... . A 679-369
— — 119 Normally open contact finger complete
102 * 61-178 (Includes items 112 to 115, 121 and 122).. * 640-39
103 +* 29-714 A120 Finger only A 740-964
104 * 79-547 121 Bracket.............. ... .. .. o A 979-661A%Z
105 * 61-180 122 Spacer (when used) * 929--560
106 4 10-199 S
CONTACT BAR FOR FINGER TYPE
ELECTRICAL INTERLOCKS
160 * 61-178 123 Contact bar complete..................... +* 23-1056
161 * 29714 Al24 Contact tube............................ D' 20440
162 * 79-3748 125 Bakelite washer (large) ... ... .. ... ... .. * 4416--883
163 * 24-3206 126 Bakelite washer (small)...... ... ... ... ... * 4416-881
164 Interlock post 127 Insulating tube................... .. ... .. * 4429485
For 3/4”, 1”7, and 1-1/4" panel........ ... Y 18--1076 i
For 1-1/2” and 27 panel o * 18-1076-2 128 Contact bar complete........... ... .. .... | * 23-946-7
165 Pin. . * 13-2666 Al129 Contact tube.. ... .......... . ... ... ... .. * 20-442
166 Retaining ring. .. ... ... .o * 28-71 130 Contact bar complete, .. ...... .. ... ....... * 23-948-14
167 Lockpin....... o o i . * 13-2665 131 Insulating tube............. ... .. .. .. . +* 20-701
168 Shim washer. ... ... .. ... . ; * 163866 Al132 [ Contact tube................... .. .... A * 20457
‘ 133 Coutact bar complete. ............. ... ... i *, 23-948-156
ELECTRICAL INTERLOCK PARTS (ROLLER TYPE — SINGLE AND DOUBLE BREAK)
1”7 Diameter Roller 3/4” Diameter Roller
Item
No. Description of Part © )] ©Normally Closed
Normally Closed Normally Open Delayed Opening
138 Support bracket. ... 79-1000-24 79-1000-19 79-1000-25
139 L5 5. V=S 69-658 69-658 69658
140 |Roller and contact support assembly for single break interlock
(Includes items 142, 143, and 144) . ... ... . . o i 24-1705 24-1705 24-1705-2
141 Contact post — 3,747, 1”7, and 1-1/2" panel..... ... ... ... ... ............ 18-444-32 18-441 11 18-1444-35
2" panel 18-444-33 18-444--12 18-444-36
142 Contact bracket. ... e 79-1314 79-1314 79-1314
143 | SDIIOE. « oo o v ee et e e e e 69-193 69-193 69-193
Al4d Movable contact. .. ... .. .. e 21-505 21-505 21-505
Ald5 SEALIONATY COMBACE. . . oo ottt ettt et e s 23-1316 23-1316 23-1316
146 Rolier and contact support for double break interlock
(Includes items 143 and 144) ... ... ... .. . . i 24-1698 24-1698 214-1698-2
Item No. Part .
No. Description of Part Req. No. AQuantity of 1 per interlock finger required.
OPERATING BAR FOR ROLLER TYPE * Quantity is "As Required”. , ,
ELECTRICAL INTERLOCK ; AWe recommend that these items be stocked, the quantity to he stocked will
- i depend upon the total number in use.
151 Operating bar (Includes items 152, to 155) . . ‘ * ! 61-357-4 Q©Reference to the position of the contacts is made with the coil of the contactor
152 Tube 7/8” long * 29-1255 de-cnergized. Contacts which are closed when the coil is de-encrgized are normal-
153 Washer. ... .. oo ' * 4416-881 ly closed, those that are open are normally open.
154 Spac}cr ....................... .. L. * 4422732(134
155 Washer. .. ... ... * 916 Vi
156 Operating bar (Includes items 152 to 155) * 61-357-5 ”C’w" AR GAP
157 Opcruting)bar (Includes items 152 to 155 . 618576 i ; BETWEEN
and 158) . ... .. 61-357-6 i
158 | Tube 27 long.. . ... Ll * 20-1255-5 MP HORN AND
THE MOVABLE
CONTACT
USE OF POLARITY WIRE POLARITY

On the mill type blowout the arc is transferred from WIRE

the movable contact to the are horn through an air gap.

If the arc horn is at the same potential as the lever and

the movable contact, the arc leaves the movable contact

as soon as it strikes the arc horn. If these parts are not MAIN STUD
at the same potential, the are will blow out on the con- FROM LEVER
tact tips and burn them. To assure that the potential | | \
will be the same, the lever is connected to the arc horn ‘w ‘ /. MOVABLE CONTACT

with No. 12 wire on the back of the panel. Be sure this
wire is not damaged or removed, and is kept tightly
connected.

D
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PUBLICATION No. 8683

INSTRUCTION SHEET FOR NO. 542 D-C CONTACTOR
8 HOUR CURRENT RATING 300 AMPERES

CARE

Main Contacts

Main eontacts should not be lubricated. Grease, dust or copper
oxide have insulating qualities which increase the contact resistance
and result in unnecessary heating. Dust and greasc can be wiped off.
A fine file should be used to remove Copper oxide, or to dress rough
or pitted contacts. Care should be taken to remove as little copper
as necessary.

Renewal of Contacts

The contacts should be renewed when
worn so that the distance “A’ between
the back edges with the contactor in
the closed position as indicated in Fig. 1
becomes 2-21/32 inches.

Failure to renew the contacts at the
proper time may cause serious damage
to the contactor.

Contact Spring Pressure

The contact pressure spring is made of stainless steel. It is
designed for long life and will retain its operating characteristics
under heavy scrvice conditions. Should excessive contact temper-
atures occur the spring may be checked as described below. It is

only necessary to check the initial contact pressure. The final con-
tact pressure may be checked only if equipped with new contacts.

The illustrations, figures 2 and 3 below provide the spring pressure
range of values and the means of measuring. If the spring pressures
are measured and found to be within the values given, the contact
pressure spring is satisfactory. If the measured spring pressures
are less than the values given, the spring should be replaced.

Electrical Interlocks

Two types of electrical interlocks are listed for this contactor.
These arc: The wiping finger and contact bar type, and the roller
type.

The Wiping Finger Type
When the interlock contact tubes bocome worn, loosen the nuts
and turn the tubes enough to present a new surface to the fingers.
Tighten the nuts securely before operating the contactor.
Renew the fingers before they wear through at the tips.
Lubricate the fingers with a thin film of vaseline.
The roller type interlock fine silver contacts should not be filed

or lubricated. Renew the contacts before the silver facing has worn
away.

INITIAL PRESSURE
2LBS.120Z. TO 3 LBS. 4 0OZ.
MEASURED PARALLEL TO
THE TOP SURFACE OF
THE CONTACT.

READ THE INITIAL PRESSURE
WHEN THE PULL JUST FORCES
THE CONTACT LEVER AWAY
FROM THIS SURFACE. THE
CONTACTS MUST BE OPEN
WHEN THIS TEST 1S MADE.

Fig. 2 Initial Contact Pressure

READ THE FINAL CONTACT PRES-
SURE WHEN THE CONTACTS JUST
PART AT THIS POINT

THE CONTACTS MUST BE NEW THE
CONTACTS MUST BE CLOSED AND
THE ARMATURE LEVER MUST BE
SEALED TO THE MAGNET CORE
WHEN THIS TEST IS MADE
FINAL PRESSURE
14 LBS. TO 16 LBS.
MEASURED PARALLEL TO

THE TOP SURFACE OF
THE CONTACT.

SPRING SCALE

Fig. 3 Final Contact Pressure

Contact Heating and Application of Silver Contacts

Copper oxide forms very rapidly at cxcessive contact tip temper-
atures. If this condition occeurs, check the remaining wear allowance
(see Tig. 1 and paragraph “Renewal of Contacts”) and the current
carried by the contactor. If these are satisfactory, it is advisable to
check the contact pressures (see Figs. 2 and 3 and paragraph “Con-
tact Spring Pressure”’). Copper contacts that are operated fairly
often within their rating and wear allowance and with sufficient
spring pressure seldom form oxide or require dressing.

Silver faced contacts are used where the contactor remains closed
for long periods of time and is not subject to frequent operation,
(nominally eight hours or more). Do not use silver faced contacts un-
less the contactor was so equipped originally. Silver faced contacts
should not be filed or dressed unless sharp projections, caused by
heavy arcing, extend beyond the contact surface. Such projections
should be filed down to the surface only.

Armature Lever and Magnet Core

Keep the surface of the magnet core, item 9 and the armature
lever, item 26, which come together when the con: “ctor closes, clean
and free of dirt and oil.

The armature lever shaft, item 25, should be lubricated occasion-
ally with a drop or two of light machine oil.

Wipe off excess oil.

Arc Shields

The arc shiclds, items 39, 41 and 59 should be replaced before
they wear through, so the are will not touch the metal pole picces,
item 57.

The are shields can easily be raised for inspection or renewal of the
contact parts. However, be sure that they are lowered to their nor-
mal position as shown on page 2 before the contactor is allowed to
operate. If this is not done, no blowout effect is obtained and the
contacts will wear very rapidly.

Made in U. S. A,

CUTLER-HAMMER, INC., Milwaukee, Wis.
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8683 PUBLICATION NoO. November, 1953

INSTRUCTION SHEET FOR NO. 542 D-C CONTACTOR
8 HOUR CURRENT RATING 300 AMPERES
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RENEWAL PARTS

PUBLICATION No. 8683

RENEWAL PARTS — Information Required

-‘-//
Parts CANNOT be sent promptly unless you include the following with your order: PUBLICATION NO. 8683, ITEM NO., DESCRIPTION,
PART NO. and NO. STAMPED ON CONTROLLER NAMEPLATE.
Item o No. Part Item No. Part
No. Description of Part Req. No. No. Description of Part Req. No.
CONTACTOR PROPER 51 1 911-5646Z
- — 1 916-8827
1 BEreW. oottt e 1 11-1003 1 916-921%
2 Stud.......... .. ... 1 e
For 3/4” panel. 1314844 | A-c and D-¢ SMALL MILL TYPE
For 1” panel..... 14-256-15 ; BLOWOUT
For 1-1/2” panel 1314-845 i
N For 2” panel...... 1 1314-9 535 1 Stud. .. e 1
- Wh..ou el 815-1128 For 3/4” panel A .. 14-256—
¥ Washer...... 2 916-1125Z For 1”7 panel.. 1314~822 4
' Lock washer. .. 1 916-11617Z Tor 1-1/2” panel. . 14-25(-18
3 EOCk 1 2(1327215 For 2” panel 13149
Stop 1 ~15 4 15
N 4 | Spring 2 969-1162 2 S,
5 Magnet frame. . ...... 1 17-207-15 Lock washer. ... 1 916-1161%Z
6 Steel washer. . . 1 916-28827 Lock nut. ... 1 915215
7 Bakelite washer ..... 1 4416-1322 56 Bar wound coil. . 1
A 8 | Coil (Give No. on Coily. ... .. 1 9-460-40
9 Colleore........oooiii i 1 51-92 1 0-460-280
10 Contact support complete (Includes items 57 1
11 and plain copper contact 12) 1 79-124-4 58 * 79-138
11 Contact screw. . .. .......c.ovun .. 1 911-373 59 1
Lockwasher. . 1 016-921Z 08514107
A %12 | Contact........ 2 51-366
Plain copper 23-435 60 1"1br¢ washer . * 1016-1361
*kSilver faced (See note before ordering) . . . 23-1042-2 61 Insulating tube. . g 1029-160
13 Avcguard............... * 49-99 62 Pin... e 2 813-135
14 Contact screw. . 1 911-5646Z 63 1 29-569
Lockwasher 1 916-9217 64 . 1 55-195
15 Contact lever with connector .. 1 24-196-2 65 Pole pxcce .........
16 Contact lever complete (Includes items 12 D-c vight hand. ... . ... 1 962-1522741
~— 14 and 15). .. .ooe it 1 D-c left hand. . ... ... 1 962-15227,
Without arcguard. .. ............. 24-196-5 A-¢ right hand 1 62-114-2
With arc guard (includes item 13).. 24-196-15 A-c left hand. . 1 62-114
A 17 SPrINg. ..o e 1 69-58 66 Spacer.......... 1 2222-386
18 Pin,.....ooooo. oo 1 13-84 A 67 Arcshield. ... . ... ... o 2 4973-1
19 1/64” shim washer 2 916-1164Z 68 Are shield complete (Includes items 62 to 67). 1
20 1/32” shim washer. , 1 16-319 e $2-5
21 Adjusting pin. . 1 13-587 62--5-2
22 Spring ring. .. .. 1 29-541 69 Blo\\ out complete with bar wound coil
23 Brass washer. . 1 16-252 {Includes items 55, 56, 58 to 68 & 71 to 74) 1
24 Bakelite washer. . 1 16-253 D-c for 3/4” panel. . ... 62-4
25 Shaft. .. ... ... ... 1 13-170 D-¢ for 17 panel...... 62-4--9
N 26 Armature lever (Includes item 3)...... 1 24-215-4 D-c for 1-1/2” pancl.. 62-4-2
27 Spring. ... ... . 1 969-887J D-c¢ for 2”7 panel ...... 62-4-3
28 Adjustingstud. .. ... oo oo 1 14-317-3 A-c for 3/4” panel. . 62-4~11
29 Insulating washer A-e for 17 panel..... 62-4-12
3/4” diameter 1 4416841 A-c for 1-1/2” pancl ..... Ca 62-4-13
17 diameter. .. .. ...... 1 4416-96 Acfor2”panel.... ... ... .. ... ... . ... 62—-4-14
—_— 70 Blowout complete with wire wound coil
A-c and D-c LARGE MILL TYPE (Includes items 55, 57 to 68 and 71 to 74) . . 1
BLOWOUT D-ecfor3/4”panel. . .................... 62—4-4
D-cfor 1” panel......... . 62-4-10
34 Stud. .. e 1 D-c for 1-1/2” panel 62-4-5
For 3/4” panel. . 14-256-14 D-¢ for 2”7 panel....... .. 62-4-6
N For1” panel.............. 1314-844 A-¢cfor 3/74” panel....... 62—4-15
For 1-1/2” panel .......... 14-256-18 A-cfor 1” panel......... 62-4-16
For 27 panel. . R 1314-9 A_¢ for 1-1,/2” panel. . 62-4-17
Nut............ 4 815-1128 A-¢ for 27 pdnd 62-4-18
Washer.. . . ... 2 916-1125% A7l Arc guard. . 1 49-98
Lock washer. . 1 91611617 72 Contact screw . .. .. 1 911-373
Lock nut....... 1 915-215 Lock washer. . 1 916-921Z
35 Blowout coil..... 1 73 Contact support Lomplctc (Includes items
A 9-460-149 12, 71 and 72) 1 79-980-3
D-c 9-460-162 74 Screw 1 911-373
36 Support 2 79-888 Washer. 1 916-882Z
37 Base. . 2 17-2294 TLock washer 1 916-921Z
38 Screw. 1 11-1249 —_— e
Nut, 1 15-416-3 (,ENERAL PURP()SE BLOWOUT
Lockwasher 1 916-187 -
A 39 ase 78 Stud .................................... 1
Right hand. . 1 17-2291 Tor 3/4” and 1” panel. 1314-843
. Left hand. .. 1 17-2292 Tor 1-1/2” panel. . 1314-844
N 40 Bracket.......... 2 79-1677 ! Tor 27 panel.. 14-256-18
A 41 Pole picce 2 62-208 Nut 4 815-1128
42 Side plate 1 17-2293 Washe 2 916-1125Z
43 Conneetor. . ..o 1 25-990 Lock wa 1 916-11617
44 Arc shield complete (Includes items 38, 41, Lock nut. 1 915-215
42, 43, 45, 46 and 47) .. . 1 62-233 79 Support............ ... * 79-139
A4 Arc shield 80 Bar wound blowout coil. . 1 9-460-289
e Righthalf......... ... ... ... ... ....... 1 73-372 81 Wire wound blowout coil ((nve No. on cml) 1
. Left half.. . ... ... 1 73-373 82 Insulating tube.............. ... L * 1029-393
v A 46 Arc shield (cireular).......... . . 1 73-374 83 Bakelite washer * 1016-1004
47 Avchorn.. ... ... .. . e 1 62-93 84 1 985-962%Z
48 Blowout complete (Includes items 34 to 51) 1 85 2 13-719
D-cfor3/4” panel...................... 62-234 86 1 5029-6
D-c for 1”7 panel......... 62-234-2 87 Protectmg rhp 1 933-2037
D-c¢ for 1-1/2” panel. .. .. 62-234-3 88 Pole piece. .... 2 96212047
D-¢ for 2” panel......... 62-234-4 89 Spacer.... .. 1 2222--386
A-¢ for 3/4” panel....... 62-234-7 A 90 Areshield............. ... 2 4973-2
A¢for1” panel .. 62-234-8 91 Arc shield complete (Includes items 85 to 490) 1 662-172
- A-¢ for 1-1/27 panel 62-234-9 92 Blowout complete with bar wound eoil (In-
A-c for 2” panel. . 62-234--10 cludes items 78, 79, 80 & 82 to 91) 1
49 Contact screw. . . . 1 911-5646Z For .3/4” panel.............. ..., 62-6-17
- Lock washer. . 1 916-921% For 1”7 panel. . R, 62-6-2
50 Contact support ¢ ‘ For 1-1/2” ]Jd.ll(:‘l . 62-6-3
12and 49). ... 1 62-234-6 Tor2”mpanel................ ... ........0 . b oo

AQuantity of 1 per interlock finger required. K Quantity is ““As Required’’.

AWerecommend that these items be stocked as spares. The quantity to be stocked w111 depend upon the total numhber in use.

*Silver faced contacts are used only where the conta(’ts remain closed for long penods (nominally eight hours or more).
contactor was so equipped originally. See section “‘Application of Silver Contacts” page 1

CUTLER-HAMMER, INC., Milwaukee, Wis.

Do not use silver faced contacts unless the
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8683 PUBLICATION NO. November, 1953

RENEWAL PARTS

RENEWAL PARTS — Information Required

Parts GANNOT be sent promptly unless you include the following with your order: PUBLICATION NO. 8683, ITEM NO., DESCRIPTION,
PART NO. and NO. STAMPED ON CONTROLLER NAMEPLATE.

Item No. } Part Item No. Part
No. Description of Part Reaq. i No. No. Description of Part Req. No.
93 Blowout complete with wire wound coil CONTACT FINGERS FOR FINGER
(Includes items 78, 79 & 81 to 91)...... .. TYPE ELECTRICAL INTERLOCK
For3/4”pancl.................. ... ... 62-6—4 —
For 17 panel.............. ... ... ..., 62-6-18 110 Protecting resistance contact finger complete
Yor1-1/2” pancl........... ... ... ... .. 62-6--5 (Includes items 111 to 116).............. * 45381-1 Tig. 4
For2”panel........oooviiiiiianen.. 62-6--6 Alll Fingeronly........... ... .o, A 740-963
A9 | Arcguard... .. oo 1 49-99 112 Cup washer. ..., .. A 916-561Z
65 | Contact sorew R 91156487 A3 | Spring.... ...l A 969-5307
Tockwasher. .. ... ... ... .. ... 1 916-9217 114 SPring pin........... i i A 913-1195%
96 Contact support complete (Includes items 115 Cupwasher......... ... ... .. iiiuuun.. A 916-26417
12,9 and 95) ... ... 1 79-980-4
97 1 911-56487Z 116 Bracket....... ... .. L i i VAN 979-660AZ
1 916-8827 117 Normally open contact finger complete (In-
1 916-9217% ALLS . cludes iltems 112 to 115, 118 & 119)...... * 39249-1 Tig. 4
T T T T RO HA A - Finger only.......... i A 740-964
MECHANICAL INTERLOCK 119 | Bracket...........ooooiiiiii A 979-661A%

[ - _ 120 Normally closed contact finger complete
102 Tie har * 61-144 (Includes items 112 to 115, 118 & 122).... * 39248-1 Fig. 4
103 Tube * 29-1246 121 Bracket. ... ... . . ... i AN 979-659AZ
104 Bracket. * 79-558
105 Link * 61-180-3 CONTACT BARS FOR FINGER TYPE
106 Interlock mechanism * 10--199 ELECTRICAL INTERLOCK

. WHEEL TYPE R . . 122 Contact bar complete. . * 23-946--8
165 Tiebar, ..o > 5 A123 Contact tube........... * 20-44
166 U e b 4 29--1246 124 Bakelite washer (large) * 4416-883
167 Broekot. o s * 79--3875 125 Bakelite washer (small)................... >* 4416-881
168 Le er with roller. ... o * 24--3206 126 Insulating tube.......................... * 4429-303
169 Pin. . e * 132666 Al127 Contact tube......... * 29-458
170 Retwinines TIg. .. e * 28-71 128 Contact bar complete. . * 23-946-7
171 Interlock rost Al129 Contact tube......... * 29-442
Tor 3/4 , 1, and i-1:4" panel........... * 18-1076-6 130 Contact bar complete. . w 23-048-16
i Tor1-1/2 anl 27 panel. ... * 18-1C76-7 131 Insulating tube. .......... ... ... ... 0. % 4429-485
172 Lock Pif..oe et * 13-26645 132 Contact bar complete . ......ccovvevunn, * 23-048-17
173 Shim washer. . ... oo o o + 16-862 11
ELECTRICAL INTERLOCK PARTs (ROLLER TYPE — SINGLE AND DOUBLE BREAK)
1”7 Diameter Roller 3/4” Diameter Roller
Item ©Normally Closed
No. Description of Part ©Normally Closed ©Normally Open Delayed Opening
138 Support bracket (For single break). ........ .. ... ... 79-1000-23 79-1000-19 79-1000-24
139 SDEIIME. oo oo oo e ek e e e 69-658 69-658 69-658
140 Roller & contact support assembly for single break interlock,
(Includes items 142, 143 and 144) ... ... . i 24-1705 24-1705 24—1705-2
141 Contact post (for single break)
3/47, 17 & 1-1/27panel. ... s 18-444-29 18-444-11 18-444-32
27 DANEL. e 18-444-30 18-444-12 18-444-33
142 Contact bracket. ... .. . e 79-1314 79-1314 79-1314
143 Spring. . ........ .. 69-193 69-193 69193

Aldd Movable contact . . 21-505 21-505 21-505

Al45 Stationary contact 23-1316 23-1316 23-1316
146 Support bracket (For double break) 79-1000-23 79-1000-19 79-1000-23
147 Contact post (For double break)

3/47, 17, 1-1/727panel. ... 18-444-29 18-444-11 18-444-29

D7 PANEL. . o e 18-444-30 18-444-12 18-444-30
148 Roller and contact support assembly for double break interlock

(Includes items 143 and 144) ... ... ..o 24-1698 24-1698 24-1698-2
{tem ‘ No. Part AQuantity of 1 per interlock finger required.
No. Deacription of Part Req. No. * Quantity is “As Required”.

OPERATING BAR FOR AWe recommend that these items be stocked, the quantity to be stocked will de-
ROLLER TYPE INTERLOCK rend upon the total number in use.

[ - o — ©Reference to the position of the contacts is made with the coil of the contactor
153 Operating bar (Includes items 154 to 157)... * 61-357-10 de-energized. Contacts which are closed when the coil is de-energized are nor-
154 Tube 7,87 long. .. ...... ... +* 20-1257 mally closed, those tht are open are normally open.

155 Z‘vasher ................................. * iilﬁ‘Sgé
156 SDACET . oottt b ¢ 29-4
157 | Washer. . ... oooiiiiiiiiia * 916-641% -
158 | Tube2”long..................... o * 29-1255-5 i !
159 QOperating bar (Includes items 155 to 158)... * 61-357-11 t——— ]
160 Operating bar (Includes items 155. 156, 157 P

A0 161) .. vttt * ‘ 61-357-12
161 Tube 83”7 long. .. ... +* 29-1255-6

USE OF POLARITY WIRE POLARITY ARG
On the mill type blowout the arc is transferred from WIRE HORN
the movable contact to the are horn through an air gap
If the arc horn is at the same potential as the lever and
the movable contact, the arc leaves the movable contact

as soon as it strikes the arc horn. 1f these parts are not
at the same potential, the arc will blow out on the con-
tact tips and burn them. To assure that the potential
will be the same, the lever is connected to the arc horn

AR GAP BETWEEN
HORN AND THE
MOVABLE CONTACT

with No. 12 wire on the back of the panel. Be sure this MAIN STUD
wire is not damaged or removed, and is kept tightly FROM LEVER 1] MOVABLE CONTACT
connected.

PAGE 4 CUTLER-HAMMER, INC., Milwaukee, Wis. Md&inusa



September, 1954

RENEWAL PARTS

PUBLICATION No. 8684

INSTRUCTION SHEET FOR NO. 545 D-C CONTACTOR
$ HOUR CURRENT RATING 600 AMPERES

CARE

Main Contacts

Main contacts should not be lubricated. Grease, dust or copper
oxide have insulating qualitics which increase the contact resistance
and result in unnecessary heating. Dust and grease can be wiped off.
A fine file should be used to remove Copper oxide, or to dress rough
or pitted contacts. Care should be taken to remove as little copper
as ne essary.

Renewal of Contacts
The contacts should be renewed when
worn so that the distance “A” between
the back edges with the contactor in
the closed position as indicated in Fig. 1
becomes 3-3/4 inches.

Failure to renew the contacts at the
proper time may cause serious damage Fig. 1
to the contactor.

Contact Spring Pressure

The contact pressure spring is made of stainless steel. It is
designed for long life and will retain its operating characteristics
under heavy service conditions. Should excessive contact temper-
atures occur the spring may be checked as described below. It is

only necessary to check the initial contact pressure. The final con-
tact pressure may be checked only if equipped with new contacts.

The illustrations, figures 2 and 3 below provide the spring pressure
range of values and the means of measuring. If the spring pressures
are measured and found to be within the values given, the contact
pressure spring is satisfactory. If the measured spring pressures
are less than the values given, the spring should be replaced.

Electrical Interlocks

Two types of electrical interlocks are listed for this contactor.
These are: The wiping finger and contact bar type, and the roller
type.
The Wiping Finger Type

When the interlock contact tubes become worn, loosen the nuts
and turn the tubes enough to present a new surface to the fingers.
Tighten the nuts securely before operating the contactor.

Renew the fingers before they wear through at the tips.

Lubricate the fingers with a thin film of vaseline.
The roller type interlock fine silver contacts should not be filed

or lubricated. Renew the contacts before the silver facing has worn
away.

INITIAL PRESSURE
3 LBS, TO 3 LBS, 8 OZ,
MEASURED PARALLEL TO
THE TOP SURFACE OF
THE CONTACT,

SPRING SCALE

READ THE INITIAL PRESSURE
WHEN THE PULL JUST FORCES
THE CONTACT LEVER AWAY
FROM THIS SURFACE. THE
CONTACTS MUST BE OPEN
WHEN THIS TEST 1S MADE.

Fig. 2 Initial Contact Pressure

READ THE FINAL CONTACT PRES-
SURE WHEN THE CONTACTS JUST
PART AT THIS POINT

THE CONTACTS MUST BE NEW. THE
CONTACTS MUST BE CLOSED AND
THE ARMATURE LEVER MUST BE
SEALED TO THE MAGNET CORE
WHEN THIS TEST IS MADE

FINAL PRESSURE

23 LBS, TO 25 LBS,
MEASURED PARALLEL TO
THE TOP SURFACE OF
THE CONTACT,

SPRING SCALE

Fig. 3 Final Contact Pressure

Contact Heating and Application of Silver Contacts

Copper oxide forms very rapidly at excessive contact tip temper-
atures. If this condition occurs, check the remaining wear allowance
(see Fig. 1 and paragraph “Renewal of Contacts’’) and the current
carried by the contactor. If these are satisfactory, it is advisable to
check the contact pressures (see Figs. 2 and 3 and paragraph “Con-
tact Spring Pressure’’). Copper contacts that are operated fairly
often within their rating and wear allowance and with sufficient
spring pressure seldom form oxide or require dressing.

Silver faced contacts are used where the contactor remains closed
for long periods of time and is not subject to frequent operation,
(nominally eight hours or more). Do not use silver faced contacts un-
less the contactor was so equipped originally. Silver faced contacts
should not be filed or dressed unless sharp projections, caused by
heavy arcing, extend beyond the contact surface. Such projections
should be filed down to the surface only.

Armature Lever and Magnet Core

Keep the surface of the magnet core, item 8 and the armature
lever, item 25, which come together when the contactor closes, clean
and free of dirt and oil.

The armature lever shaft, item 25, should be lubricated occasion-
ally with a drop or two of light machine oil.

Wipe off excess oil.

Arc Shields ‘

The arc shields, items 39, 41 and 59 should be replaced before
they wear through, so the arc will not touch the metal pole pieces
item 57.

The are shields can easily be raised for inspection or renewal of the
contact parts. However, be sure that they are lowered to their nor-
mal position as shown on page 2 before the contactor is allowed to
operate. If this is not done, no blowout effect is obtained and the
contacts will wear very rapidly.

Made in U. S. A.

CUTLER-HAMMER, INC., Milwaukee, Wis.
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INSTRUCTION SHEET FOR NO. 545 D-C CONTACTOR
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September, 1954 PUBLICATION NoO. 8684

“— - -
RENEWAL PARTS — Information Required
Parts CANNGT be sent promptly unless you include the following with your order: PUBLICATION NO. 8684, ITEM NO., DESCRIPTION,
PART NO. and NO. STAMPED ON CONTROLLER NAMEPLATE.
Item No. Part Item No. Part
No. Deseription No. No. No. Description No. No.
CONTACTOR PROPER 45 Base
Right hand. . 1 17-2291
5 { 768-15 Lefthand............................. 1 17-2292
~ 1314-100 46 Bracket.......... ... ... . 2 79-1677
1314-101 47 Pole piece. . 2 62-98
4 815-246 48 Side plate. . 1 17-2295
2 916-16017Z 49 Spacer. .... 1 20-1127
x 1 916-16027Z 50 Connector 1 25-991
N 1 915-239
3 |Magnet frame 1 17-207-16 51 Arc shield complete (Includes items 44, 47,
A 4 Coil (Give No. on coil) T 48, 49, 50, 52, 53, 54 and 55)............ 1 62-235
5 Bakelite washer......... ... ... ... 2 4416-1441 A 52 Are shield
Right half. 1 73-268
6 Steel washer............... ... ... ... ... 1 916-29217Z Left half............ 1 73-267
7 Spring............. 2 969-1162 A 53 Are shield (Circular). ... 2 73-243
8 Coil core 1 685-119 54 Archorn.............. 1 62-99
9 Contact support complete (Includes item 10, 55 Sideplate............ ... i iiiiiernnn 1 17-1250
and 12) (Copper contact)............... 1 23-1289-3
10 Contact screw. . ............... 1 911-58907 56 Blowout complete (Includes items 36 to 55). 1
TLock washer 1 916-11617 D-cfor1”panel................c...... 62-236
D-c for 1-1/2” panel. .. 62-236-2
i1 Retaining washer...................... ... 1 16-426 D-c for 27 panel. .. .. 62-236-3
A x12 | Contact........ .. 2 A-c for 1” panel...... 62-236-6
Plain copper 23-1225 A-c for 1-1/2” panel.. .. 62-236-7
sk Silver faced (Sce note before ordering) . . . 23-1288 A-cfor2”panel. ....................... 62-236-8
— A 13 Arcguard........ ... .. .. .. * 4221-6
14 Contact screw. . .. .. 1 911-58927
Lock washer. . S 1 916-1161%Z D-c GENERAL PURPOSE BLOWOUT
15 Contact lever with connector. 1 624-594 AND SMALL MILL BLOWOUT
16 Contact lever complete with are guard A 61 Arc guard.. . ... 1 42216
(Includes items 12, 13, 14 & 15) (Copper 62 Contact screw 1 911-5892Z
contact). ... ... . 1 24-1330-2 Washer............. 1 016-11257
17 Contact lever complete without are guard Lockwasher. . . 1 916-11617Z
(Includes items 12, 14, and 15) (Copper 63 Contact support complete (Includeb items
Contact). 1 24-1330 12, 61 and 62) .. 1 62-109-5
18 1 956-1870 64 Serew. . i 1 911-58907Z
A 19 e 1 969-583 Lockwasher. .. 1 916-1161Z
——’ 20 Shim washers 65 Stud......o 1
3,327 thick........... .. oL 1 91611217 X .. 1314~100
1/32” thick e 1 16-319 Lo .. 1314-104
1/64” thick o 2 916-11647Z t .. 4 815-246
0047 thick. .. ... oo 3 916-225 2 916-16017Z
Lockwasher, .. 1 916-16027
21 Springring. ......... ... ... ... 1 29-541 Tocknut.......... ... ... ... .. ... ... .... 1 915-239
22 Adjusting pin..... 1 13-593
23 Insulating washer. .. 1 16-253 66 Blowout coil.. 1 9-460-20
24 Shaft. ... o 1 13-164 67 Fibre washer. 2 1016-211
25 Armature lever (Includes item 1).... 1 68 Insulating tube. . 1 1029-75
~ Tor use with item 26..... ... .. A 57566-3 Fig. 3 69 Core............ . 1 9R5-727
Tor use without item 26............. .. .. 624-592 70 BPaCeT. . . 1 5029-17
26 SPring. ... 1 969-887.J 71 Pin..o.oooo o 2 813-159
27 Adjusting stud......... e 1 14-317-3 72 Protecting clip 1 55-173
28 Insulating washer R 73 Pole piece. . ... 2 3462-183F1
3/4” diameter. . . R * 4416-841 A 74 Arc shield. . 2 4973-3
1”7 diameter....... A +* 4416-96 75 Spacer (thru item 74) 2 829-505
29 Serew................. 1 11-1003
— A 76 Spacer 2 2229-603F1
A-c and D-¢c LARGE MILL TYPE 77 Arc shield complete (inclues item 70 to 76) 1 62-109-4
BLOWOUT 78 Blowout complete (Includes items 61 to 77). 1
—_ - - Forl1”mpanel........................... 62-109
36 Barrier for A-cconly...................... 1 73-618 For 1-1/2” panel. .. 62-109-2
37 Contact serew. . ..... .. 1 911-5890Z For2”panel........................... 62-109-3
Lock washer 1 016-11617Z
38 Contact support complete (Includes items
12,36and 87)..... ... .. ... 1
Dle. R 62-236-5 MECHANICAL INTERLOCK
N A-c. . . . 62-236-10 CAM TYPE
A 39 Screw 1 911-5890%
Washer............. 1 916-11217 105 Bracket......... .. ... .. . ... ... * 79-558-2
Lock washer......... 1 916-1161Z 106 Mechanical interlock complete. L. * 10-199
40 Stud.......... o 1 107 Link......... .. ... .. ... L. * 61-180-4
Tor1” panel 1314-103 108 Tiebar.. ... ... . ... ... . . .. ... * 619-1178
TFor 1-1,2” oanel.. 1314-100
o Ior 27 panel. ..... 1314-104
’ Nut—1-1,2” across flats. . 3 815--246
Nut—1-1/4" across flats. 1 815-1408
Washer................ .. 2 916-1601Z 170 Tiebar. . ..o * 4419-132
Lock washer..........,. . 1 916-1602Z 171 Spacer. .. * 20-1246
Tockmut... ... ... ... . ... . ... .. ... 1 915-239 172 Bracket * 79-3886
173 Tever with roller. . * 24-3206
A 41 1 174 Pin. ... * 13-2666
9-460-268
9-460-163 175 Retaining ring............. ... .......... * 28-71
176 Interiock post
42 2 79-891 For 3/4”, 17, and 1-1/4” papel........... * 18-1076-3
43 2 17-2294 For 1-1/2” and 2” panel >* 18-1076—4
44 1 11-1249-2 177 Lock pin.........covvvvan.. * 13-2665
— 1 lgvg%6~3 178 Shim washer............. ... oL * 16-862-11
2 15-321

AQuantity of 1 per interlock ﬁnger required.

*Quantity is “*As Required”’.

AWe recommend that these items be stocked, the quantity to be stocked will depend upon the total number in use.

skSilver faced contacts are used only where the contacts remain closed for long periods (nominally eight hours or more). Do not use silver faced contacts unless the
contactor was so equipped originally. See section ‘‘Application of Silver Contacts’ page 1

MadeinU.5. 4 CUTLER-HAMMER, INC., Milwaukee, Wis. PAGE 3
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8684 PUBLICATION NO. ' RENEWAL PART . September, 1954

RENEWAL PARTS - Information Required

Parts CANNOT be sent promptly unless you include the following with your order: PUBLICATION NO. 8684, ITEM NO., DESCRIPTION,
PART NO. and NO. STAMPED ON CONTROLLER NAMEPLATE.

Ttem | | Part Item Part
No. Description No. No. No. Description No. No.
CONTACT BARS FOR FINGER TYPE CONTACT FINGERS FOR FINGER
ELECTRICAL INTERLOCKS TYPE ELECTRICAL INTERLOCKS
115 Contact bar complete (2 fingers wide) . ... .. * 23-946-8 126 Normally open finger complete (Includes
All6 Contact tube. .. ....... .. e .. * 29-441 items 127, 128, 129, 130, 131, and 132). .. * 39249-1 Tig. 4
117 Insulating washer (large)............... ... * 4416-883 127 Tinger support (For normally open plain
finger) A 979-661AZ
118 Insulating washer (small) . .. ... .. .. ... .. * 4416881 128 Spring pin. .. A 913-1195Z
119 Insulating tube. .. ............ ... ... .. * 4429-485 Al29 Contact finge * 740964
120 Contact bar complete (3 fingers wide) .. . ... * 23-946-7 130 Cup washer A 916-26417
Al31 Spring.......... ... ... JAN 969-530J
121 Contact tube. .. ....... ... . ... . ... * 29-442 132 Cup washer A 916-5617Z
122 Insulated contact bar complete (3 fingers 133 Finger support (For long wipe finger)....... A 979-661A7Z
wide) . ... * 23-948-12 134 Delayed opening finger complete (Includes |
items 128, 130, 131, 132, 133, and 135). .. * 30247-1 Vig. 4
A123 | Contacttube...... ... ... .. ... ... .. ..., * 29-457 Al35 Contact finger (delayved opening)...... ... .. * 740--963
124 Insulating tube............ .. ... ... ..... * 20-653 136 Normally closed finger complete (Includes
125 | Insulated contact bar complete (4 fingers items 128, 129, 130, 131, 132, and 137). .. +* 392481 Tig. 4
WIde) . e * 23-048-13 137 Finger support {(for normally closed plain
! o finger) ... A 979-659AZ
ELECTRICAL INTERLOCK PARTS (ROLLER TYPE — SINGLE AND DOUBLE BREAK)
1”7 Diameter Roller 3/4” Diameter Roller
Item Description © [ ) ©Normally Closed
No. Normally Closed Normally Open Delayed Opening
140 Support bracket 79-1000-23 79-1000-19 79-1000-24
Al4l Spring........... 69-658 69-658 69--658
142 Roller and contact support assen
(Includes items 145 and 146) 24-1705 24-1705 24-1705-2
143 Contact post
3747 17 and 1-1727 panel. .. ....... ..ot 18-444-20 18-444-11 18-444-32
27 PANCL. L e e 18-444--30 18-444-12 18-444-33
144 Contact bracket. ... .. . . 791314 79-1314 79-1314
Al45 T o3 a0 69-193 69-193 69-193
Al146 Movable COntact. .. ... ..o e 21-505 21-505 21-505
A147 Stationary Contact. . ... ... ... s 23-1316 23-1316 23-1316
148 l Roller and contact support assembly for double break interlock
(Includes items 145 and 146) . ... ... ... .. i 24-1698 24-1698 24-1698-2
Item Part
No. Description No. No.
OPERATING BARS FOR ROLLER TYPE AQuantity of 1 per interlock finger required.

ELECTRICAL INTERLOCKS
160 Operating bar (Includes items 161, 162, 163,

*Quantity is ‘““As Required”.

" alnd 164”).1 ............................. * géﬁg?ﬂo AWe recommend that these items be stocked, the quantity to be stocked will
10| Wahe s tome e X iy depend upon the total number in use.
0 Q9.
}22 ap::ﬁél ............................ : 43‘1‘2732612 *Silv:er faced .contact§ are used only where the conta(?ts remain closed for long
165 Operating bar (Includes items 162, 163, periods (nominally eight hours or more}. Do not use silver faced contacts unless
164 and 166). ... * 61-357-11 thecontactor was so equipped originally.
166 Tube 2”7 long............ ... ... .. * 29-1255-5
167 Operating bar (Includes items 162, 163,
164, and 168)...... . ... . v * 61-357-12
168 Tube 37 IONE. .. oot * 29-1255-6

USE OF POLARITY WIRE

\

On the mill type blowout the arc is transferred from
the movable contact to the arc horn through an air gap POLARITY  /
If the arc horn is at the same potential as the lever and WIRE / ARG
the movable contact, the are leaves the movable contact HORN
as soon as it strikes the are horn. If these parts are not \<
at the same potential, the arc will blow out on the con-
tact tips and burn them. To assure that the potential )MR GAP BETWEEN

HORN AND THE
MOVABLE CONTACT

\

will be the same, the lever is connected to the arc horn
with No. 12 wire on the back of the panel. Be sure this

wire is not damaged or removed, and is kept tightly MAIN STUD
connected. FROM LEVER

%
e

MOVABLE CONTACT

&

PAGE 4 CUTLER-HAMMER, INC., Milwaukee, Wis. Mdwnusa



April, 1953 PUBLICATION No. 9154

INSTRUCTION SHEET
For No. 369—D-c Contactor

Rear Connected
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GENERAL. PURPOSE
TYPE BLOWOUT
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NORMALLY OPEN POST TYPE
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®®WBDD

CONTACTOR PROPER WITH
MILL TYPE BLOWOUT

TIE BAR
MILL DUTY GONTACTOR
NORMALLY OPEN AND NORMALLY NORMALLY OPEN CONTACTS NORMALLY CLOSED CONTACTS
FINGER CONSTRUGTION LLY OPEN AND O
NORMALLY OPEN AND NORMALLY NORMALLY OPEN 3 POINT NORMALLY CLOSED DELAYED
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9154 PUBLICATION NoO.

CARE

Lubricate the armature lever shaft (item 11) occas-
sionally, with a light oil.

A~ Copper contacts should be renewed
when worn so that the distance “A”,

in Figure 1, with the contact closed be-

comes 1”.
Silver faced contacts should be re-
f placed as soon as the silver is worn off.

Do not lubricate the main contacts, items 3 and 4. 1f
these contacts become badly pitted or burned, smooth

© RENEWAL PARTS ¢

April, 1953

them with a fine file, taking care to remove as little
copper as possible.

The contact surfaces of the electrical interlock con-
tacts should be kept clean, and these contacts should be
replaced if they become badly pitted or worn.

ADJUSTMENT
These contactors are adjusted at the factory for nor-
mal conditions. If it is desired to change the voltage value
at which the contactor closes it can readily be done.

Turning slotted screw, item 12, clockwise will de-
crease this voltage value, while turning it counter-clock-
wise will increase it. After making any adjustment be
sure to lock the serew in position with the lock-nut,
item 13.

Number Stamped on the Controller Nameplate.

RENEWAL PARTS—Information Required

Parts CANNOT be sent promptly unless you include the FOLLOWING with your order: PUBLICATION NO. 9154, Item No., PART No., DESCRIPTION, and the

Item No. Part
No. Description Req. No.
CONTACTOR PROPER
1 Contact screw................. 1 911-5446F'7Z
Lockwasher.............. ... 1 916-6827
A2 | Arcguard......... ... ... .. 1 4221-7
A3 | Contact...................... 1
Plain copper................ 132161
Silver faced................. 23-1258
# A4 | Finger with connector....... ... 1
With copper contact tip. .. ... 640246
With silver faced contact tip.. 640-315
5 | Armature lever assembly. ... .. .. 1 24-3107
6 Cupwasher...u........“.A.A 1 91626417
7 | Shim washer. . 3 16--139
A8 | Spring. . 1 69-95
9 In%uldtmg washer. 2 4416-134
10 | Spring. . 1 69--179
11 | Shaft.. . 1 956-343
12 AdJustmg screw . e 1 711-6
13 | Hexagonnut............... ... 1 815-73
Shake proof washer........... 1 916-125-2
14 | Stud. ... 2
For1/2” panel.......... .. .. 814-489
For 3/4” and 1” panel...... .. 814—491
For 1-1/2" panel......... .. .. 14-281-16
F0r2”panel...,A.,.....,... 814-206
Lock nut. 2 915209
Nut.. .. 8 815601
Lock washer . AU 2 916-6827
Washer.................. 6 9166417
15 | Insulator. . R AU, 1 56-1228
16 | Magnet frame. . e 1
For 1/2 panel ............... 649-435
For 3/4” & 1” panel . 649-375
For 1- 1/2 panel. . 649-441
For 2”7 panel. . . 552791 Fig. 3
For front connected. . 649-430
17 | Core. 1 5164
18 Sprln . 1 969-566
419 | Coil (lee No. Stamped on C 011) 1 e
20 | Contact post (Includes items 1,
2,3,and21)................ 1
For use with blowout. .. ... .. 18-528-2
For use without blowout. .. ...
For C.IEE.M.F. switch.... .. 18-528-14
For shunt switch. ... ... .. 18-528-10

Ttem No. Part
No. Description Req. No.
CONTACTOR PROPER Cont.
21 | Blowout coil serew............. 1 911-5445FZ
Washer..................... 1 916-6417Z
Lock washer. . ............. .. 1 916-682Z
22 | Serew. ... 1 911-8647Z
Slotted nut.. ................ 1 815-79
Nut...................... .. 1 815601
Washer.................... 2 916-601Z
Lock washer. . ... ... . ... .. 1 916-682Z
Cup washer. 1 816-2721
23 | Insulator. 1 56-1227
24 | Contact post (m(ludm 1tems 1
2,3,and 21). ......... . .. ...
For use with blowout....... .. 1 18-528-25
For use without blowout... ... 1 18-528-15
MILL DUTY CONTACTOR
FINGER CONSTRUCTION
25 | Finger with connector....... ... 1 640-335
26 | Spring gland S 1 49-1204-13
27 | Spring................ 1 69-1663
28 | Pin. ... .. 1 13-1079-29
29 | Spring gl@nd 1 49-2171
30 | Shim washer. 3 16-626
MILL TYPE BLOWOUT
35 | Coil (Give No. on coil). . 1
36 | Bracket . .. 2 79-418
37 | Arc chute asaembly (In( ludes
items 39 to 44) .. . S 1 662-159
38 | Mill type blowout complete
(Includes items 14 & 35 to 44)
(Give No. stamped on (:011) 1
For 1/2” panel. . AU 62-20-5
For 3/4” and 1 panel ........ 62-20-3
For 1-1/2” panel . . R 62204
For 2”7 I)ar}el.“A...,..4u... 62-20-6
39 Polepiece...,“......4”.....4 2 962-54
40 | Spacer. 2 929-992
41 | Spacer. 1 2222402
42 Protgctmg chp 1 933-203Z
43 | Arc shield.. 2 4973-5
44 Spaccr................,......‘ 1 2222483

AWe recommend that these items be stocked. The quantity to be stocked will depend on the total number is use.

# Silver faced contacts are used only where the contacts remain closed for long periods, (nominally eight hours or more). Do not use silver
faced contacts unless the contactor was so equipped originally.
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RENEWAL PARTS —Information Required (Cont’d.)
Item No. Part Item No. Part
No. Deseription Req. No. No. Description Req. No.
GENERAL PURPOSE TYPE TIE BAR
BLOWOUT S
80 pacer. . - 1 20-273
/——/ 50 | Stud. . . e 1 81 Normally Op( n interlock bar
For 1 /2 " and 3 /4” panel ...... 814-489 (For use with tie bar). .. .. ... * 10-87-2
For 17 pancl . L 814-491 82 | Tie bar (Used with normally
N’ For 1-1/2” pan(l e 14-281-16 closed interlock and plain tie
For 2”7 panel................ 814-206 bar).......... * 61-75
Nub,.oovvooii i 4 815-601
Washer.................. 3 816642 PLUG SWITCH
Lock washer.. ........... 1 916-682Z NORMALLY OPEN
51 | Coil.. 1 NON-INSULATED
Bar wound. . R 9-460-51
Wire wound (lec No. on 85 | Contact post complete (Includes
Coil)....................] | oo items 85 to 91). ... .......... 1
52 | Bracket For 1/2” panel. . 10-43-6
For wire wound blowout. .. ... 2 79797 For 3/4” and 17 panel 10-43
For bar wound blowout. . .. .. 1 79-217 For 1-1/2” panel....... ... 10-43-2
53 | Fibertube.................... * 1029-274 For 2”7 panel. .. .. ... ... .. 10-43-5
- 54 | Colil core. B * 085-5267 86 | Stud. ... 1 914-535
55 | Bakelite washer | * 4416-6044 Nut..........ooooii 915-6057
~ 56 | Pole piece. 2 062-9237 Washer. e 916-601Z
57 | Right hand arc shield . C 1 73-406 Lock washer. ............... 9166827
58 | Left hand arc shield............ 1 73-405 87 | Nut............ 1 815-115
59 | Blowout assembly (includes 8 | Tube......................... 1 820--332
items 51 to 62) wire wound 1 8y | Spring........................ 1 869-22
coil (Give No. on Coil).. ... .. 62-224 90 | Contact...................... 1 1321-516
Bar wound coil. . .. 62-224-4 91 | Contact plate. ... ... ......... 1 21--80
N 60 | Arc chute assembly (Includeq
—— items 56, 57 and 58) .. .. ... .. 1 62-222 UNIT TYPE INSULATED
61 | Spacer (for wire wound blowout); % 20-1035 ELECTRICAL INTERLOCK
62 Spacer (for bar wound blowout) * 829--559 —
63 | Insulator. . B, * 561493 95 | Spring. . 1 69-1139
64 | Serew. .. .. ... 1 911-8647% 96 | Spring. . 1 69-1138
Slottednut.................. 1 81579 97 Statlonary ‘contact. . .. * 23-1745
Nut..............o 2 815-601 98 | Cover........................ 1 49-1484
Washer..................... 2 916—601Z 99 | Washer .032” thick............ 1 16-68-2
\_, Lock washer.. ............ .. 1 016-6827Z 100 | Washer .093” thick............ 1 16-68-3
Cup washer................. 1 8162721 101 | Pin31/32”7 long............... 1 13-1724-2
— 102 | Pin 1-3/32" long............... 1 13-1724
MECHANICAL INTERLOCK 103 | Interlock bar............. ... .. 1 61-607-2
104 | Push rod. . 1 61-597-2
70 | Stop.ee oo 2 18-718 105 | Spring. . 1 69-1144
71V Lever. .. ... .. 1 106 | Movable contact. * 23-1747
Steel .. ........ ... ... 24-1884 107 | Base. 1 172298
Bakelite.................... 24-1223 108 | Unit interlock complctc
72 | Hinge pin. e 1 956-325 Normally open and normally
73 | Interlock oomplete (In(lude@ closed contacts. .. .. ... .. * 10-839-4
items 70, 71 and 72) . 1 109 | Unit interlock complete
With steel lever Normally open and normally
For 1/2” and 3/4” panel... 10-80-10 closed contacts with over-
S For 17 and 1-1/4” panel. .. 10-80-3 lap using item 99 and item
For 1-1/2” panel.......... 10-80-8 item 102.......... ... ... ... * 10-841-3
For 2”7 panel. .. .......... 10-80-9 110 | Spacer plate.............. ... ... * 23-1747-2
With bakelite lever 111 { Bushing. ..................... * 29-2050
For 1/2” and 3/4” panel... 10-80-7 112 | Movable contact (with connee-
For 1” and 1-1/4” panel... 10-80—4 BOr. ... * 23-1748
T For 1- 1/2” pcm(,l .......... 10-80-5 113 | Unit interlock complete
For 2” panel. . . 10-80-6 Normally open contact.... ... * 10-839-5
74 | Post. . o 1 114 | Unit interlock complete
For use with bakelite lever. . .. 18-407 Normally open 3 point con-
For usc with steel lever.. 18-146 tact using item 112, .. ... ... * 10-842—4
*As required.
AWe recommed that these items be stocked. The quantity to be stocked will depend on the total number in use.
y—
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Item No. Part Item No. Part
No. Description Req’d. No. No. Description Req’d. No.
UNIT TYPE INSULATED POST TYPE
ELECTRICAL INTERLOCK Cont. NORMALLY OPEN
INSULATED
115 | Unit interlock complete ELECTRICAL INTERLOCK
Normally closed contact... ... * 10-839-6 (FRONT CONNECTED)
116 | Unit interlock complete —
Normally closed delayed open- 135 | Post .. ... . .. .. .. 2 18-573-2
ing contact using item 99, 136 | Stationary contact............. 1 21-255-2
and item 102............. * 10-841-4 137 | Serew. ... i 2 811-7292F2
117 | Unit interlock complete Washer.................. ... 2 816-69
Normally closed 3 point con- 138 | Movable contact. 1 23-887
tact using item 112..... .. * 10-842-3 139 | Interlock bar (1n01ude< item 140) 1 10-544-2
140 | Spring.. . 1 969-633
POST TYPE NORMALLY 141 btatlondry ‘contact. .. 1 21-256-2
OPEN INSULATED
ELECTRICAL INTERLOCK TIE BARS FOR USE WITH
(REAR CONNECTED) ELECTRICAL INTERLOCKS
125 { Post. . ............ ... ... 2 145 | Tiebar....................... 1
For 1/2” panel.............. 18-527-25 2-7/8 long................. 61-667
For 3/4” and 1” panel........ 18-527-14 3-3/16"long................ 61-667-2
For 1-1/2” panel............. 18-527-13 146 | Post. .. ... ... .. .. ... 1 18-367-2
For 2” panel................ 18-527-12 147 | Shim.............. ... ..., * 19-360-51
Nut..................... 4 915-3227 148 | Clip. 1 55-751
Washer.................. 2 916-523Z 149 | Tie bar 1
Lock washer............. 2 916-195 2-15/16 long ................ 61-670-3
126 | Stationary contact............. 2 21-144 3-3/16long .. ........ ... .. .. 61-670-4
127 | Movable contact. . 1 23-887
128 | Interlock bar with riveted con-
tact suppowt e 1 10-87
129 | Spring.. e 1 969-633

#As required,
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