Fig. 1—Type IDN Contactor Mounted on a Large Base Plate

APPLICATION

The Type IDN Contactors are a-c solenoidVepera-
ted contactors suitable for a-c motorfstarting or
switching service. They have been" specifically
designed and are recommended#for application
on Navy Service A controllefs peryMil-C-2212B.

RATING
This type of contactor is,suitable for full voltage
starting of motors and has ampere and maximum
hp ratings as tabulatedin Fig. 2.

] S-HOUR MAXIMUM HORSEPOWER
OPEN | |
SIZE 3@{:‘6’3 mv. v, i 20 9. 1 230 Y. ] 440 v, 4oy,

| TACTOR | THREE \SINGLE | THREE | SINGLE | THREE | SINGLE
| AMPERES >, PHASE, | PHASE | PHASE 1 PHASE i PHASE f PHASE
| ! i

0 20 42 1 |3 |2 { 3 3

1, 30,4 3 2 | 7% | 3 |10 5
i +

Fig. 2—Rating Table

The operating coils are suitable for continuous
duty at the'rated voltage. A coil and magnet will
operate a contactor satisfactorily from 809, to
110%:of the rated voltage at rated frequency.

The contact parts and coil are insulated from
the base and have sufficient creepage and arcing
distances for 500 volt enclosed applications.

SUPERSEDES |.L. 6000-1DNs# 1-1A

SECTION NO. 6002
LL. 6000-IDN x0/1-1B

CONSTRUCTION

A Type IDN Contactor motinted on a large
base plate is shown secticnallysby Figs. 5 and 6.
It consists essentially of an areybox and stationary
contact assembly, a movifig €ross-bar and contact
assembly, an operating magnet and coil, an inertia
latching mechanism, and,a ‘steel mounting or base
plate. The arc boxyis made from an inorganic
material which willynot*€arbonize from arcing or
shatter when subjected to a high impact shock.
All parts aremprotected against corrosion. The
moving and statienary contact buttons are fine
silver; (the interlock moving contact is staixless
steel with)silver contact buttons.

The 3wRole Contactor has 3 main pole contacts.
Thé normally open interlock contact which may
be used, in a coil holding circuit is the pole at
the exireme left-hand side of the arc box. The
moving contact (16) of the interlock is made of
lighter material than that used in the main moving
c¢ontact (14) and should not be used in any circuit
except a control circuit.

The 4 Pole Contactor has 4 main poles and all
moving contacts are the same. It is similar to
the contactor shown by Fig. 5 except the inter-
lock assembly is replaced by a main pole contact.

These contactors are for front connection only.
The steel mounting bases are suitable for mount-
ing on either steel or insulating supports. Figs.
1-5.6 show the contactor mounted on a large size
base plate which has sufficient space to accommo-
date and mount two overload relays and a terminal
block. The contactor is also available mounted
on a small size base plate. The small base plate is
just large enough to mount the contactor and
provide three mounting holes.

OPERATION

1. NORMAL—When an a-c voltage that is within the
operating limits is applied to the coil (4), the arma-
ture (10) and moving contact assembly are lifted
vertically upward until the armature seals itself
against the upper surface of the magnet (7). The
moving contacts (14 and 16) bridge the stationary
contacts (21) and complete the circuit for each
pole. The contact saddle (15) which is attached to
the insulating cross-bar (19) moves up %a inch for
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I.L. 6000-IDN %0/1-1B

the main and !7%4 inch for the interlock contact
from the point where the respective contacts
touch the stationary contacts. This extra movement
provides overtravel and permits the contact spring
(17) to exert and maintain sufficient contact pres-
sure between the moving and stationary contacts
for the current that is to be carried. Figs. 7 and 8
show the relative position of the moving contact
and armature for both open and closed contactor
operation.

2. UNDER SHOCK—The inertia latching device con-
sists of a vertical latch lever (8) pivoted about a
bearing at the top of the magnet (7), a latch weight
(9) pivoted about a bearing at the front of the mag-
net t7), and a latch slider (11) which function only
during the period that the base or mounting plate
(3) is subjected to a shock or impact force. The
latch weight (9) is an unbalanced weight system
with respect to its bearing pin and is normally
spring biased to the position shown in either Fig.
7 or 8. A shock from any direction applied to the
base plate (3) will tend to rotate the latch weight
(9). Rotation of this weight in either direction will
push the vertical latch lever (8) towards the méag-
net (7). Any movement of this lever (8) will inlfurn
push the slider (11) into a slot in the armature, (10).
As shown by Figs. 9 and 10, the engagementyof
the slider (11) with the slot in the armatfire \10)
will either hold the armature in the open or closed
position, depending upon its positiongprior, t6 the
shock. When the shock has subsided, the latch
parts will return to their normal position"and the
contactor is then free to operatemormally.

INSTALLATION—MAINTENANCE—
REPLACEMENT OF PARTS

1. GENERAL—General ifistriictions and suggestions
for installation and¥maintenance can be found in
Instruction Leaflet 6000-1. A periodic inspec-
tion should bé made to,insure that all screws and
bolts are tight.WFor proper operation of this con-
tactor on shock, itWis very important that the six
mounting bolts through the base holes (1) on Figs.
8 and 6 and the four screws (2) which mount the
magnety(7) to the base plate {3) be as tight as
possible.

When the contactor is mounted on a small base
plate, it has holes for three mouniing bolts; all of
thesmounting bolts should be tightened firmly.

Any loose wires or parts that might interfereiwith
the operation of the latch mechanism should ‘bé
fastened down. There should be no obstructions
within 1 inch of the front of the latch mechanism.

To facilitate repair and replacem@nt of parts, it
is suggested that the contactor, bejrémoved from
the enclosure.

2. MOVING CONTACT ASSEMBLY—<The, cross-bar (19)
which carries the moving gontact assemblies may,
for inspection and repair, be, removed from the
armature by taking out the two mounting screws
(18). The moving fcontacts (14 or 16) may be
removed from the saddle (15) by depressing them
until the contact@pring'(l7) is solid and then turn-
ing them 90°.

CAUTION—WHEN THE MOVING CROSS-BAR AND CON.
TACT ASSEMBLY ISyREPLACED, THE INTERLOCK CON-

TACT (16), MUST, BE ON THE LEFT-HAND SIDE AS SHOWN
BY FIG4S.

3. STATIONARY CONTACTS—After the moving con-
tact and cross-bar assembly has been removed, the
stationary contacts (21) may be removed by taking
out the mounting screws (22).

4. MAGNET ASSEMBLY—After the cross-bar assem-
bly has been removed, the complete magnet
assembly which consists of the magnet (7), coil
(4), armature (10), and inertia latch mechanism
(8, 9, 11) can be removed by disconnecting the
coil leads and removing the four mounting screws
(2). After the mounting screws (2) have been re-
moved, the magnet assembly should be pulled
slightly forward to disengage it from the dowel
pins in the base; an upward movement will then
remove it from the arc box. The armature (10)
can now be slid out of the magnet assembly.
CAUTION—WHEN REPLACING THE ARMATURE (10), THE
NOTCHES FOR LATCH SLIDER (11) MUST BE TOWARD
THE FRONT OF THE MAGNET AS SHOWN BY FIGS. 6 TO
10.

The latch mechanism is ineffective on shock if the
armature is not re-assembled in this manner. The
armature (10) should be kept clean and should
move freely in the guides (6). There should be a
total clearance of .010 inch to .035 inch between
the armature and guides in both directions. The
clearance in one direction is shown by Fig. 7.

5. OPERATING COIL—After the armature (10) has
been removed, the coil (4) may be removed by (a)
loosening the single screw at the top of the magnet



and removing the spring clip which holds the
armature guides (6), (b) removing a spring snap
ring on the bearing pin about which the latch
weight (9) rotates, (c) sliding out the weight bear-
ing pin and removing the latch weight (9) from the
magnet, (d) pulling the armature guides (6) out of
the magnet, and (e) sliding the coil sideways out
of the magnet frame.

CAUTION—IF THE LATCH SLIDER (11) IS REMOVED, IT

SHOULD ALWAYS BE REPLACED WITH THE BEVELED
EDGE UPWARD AS SHOWN BY FIG. 8.

6. CONTACT GAP—OVERTRAVEL—PRESSURE—The
contact operation may be observed by looking
through the inspection holes (13) in the front of
the arc box. The operator should make certain
that the power is off and should move the armature
and cross-bar by hand.

The total travel of the armature (10) and cross-
bar (19) from the fully open position to the sealed
position should be approximately 3544 inch. This
travel may be checked by scribing a mark on the
back of the arc box at the open and closed posi-
tions of the armature. The distance betweénythe
scribed lines may then be measured.

The main contact gap, overtravel, and pressure
are shown on Figs. 5, 7 and 8. The gap¥may'be
measured by marking the arc box at thelarmature
open position and at the position where the” mov-
ing contacts touch the stationary”@ontacts. The
contact touch position may be observed through
the inspection hole in the arc box. “The overtravel
may be measured similarlygby marking the con-
tact touch and fully closed armature position. All
main contacts (14) should teuch the stationary
contacts (21) at approximately the same time. The
contact pressures may ‘beg mneasured by using a
spring scale and & light string looped over each
end of the mdving'¢ontact (14).

The inteflock contact should have approximately
344 inch gvertravel when the armature is latched in
the closed positiont as shown by Fig. 10. To check
this overtravelddimension, the arc box should be
marked at the touch position and at the latched
position. (The armature may be placed in the
latehed position by raising the armature to the
§ealed position, rotating the latch weight (9) down-
ward and holding it in that position, and then re-
leasing the armature. The latch slider (11) will
then engage the armature as shown on Fig. 10.
This overtravel is important as the interlock must

SECTION NO. 6002
I.L. 6000-1DN % 0/1-1B

usually provide a circuit to the coil so that the
armature may be pulled back to the sealed position
after the contactor has been subjected to,a shock.

The normal interlock overtravel and contact
pressures are shown on Fig. 5.

7. CONTACT MAINTENANCE—DBsth the stationary (21)
and moving (14) main contacts should be replaced
when the overtravel decreases to ‘42 inch. If
either the stationary ormoving silver contact but-
tons wear or burn dewn to’!32 inch from the brass
or stainless steel¢éntactsupport, the contact should
immediately be;replaced. Brass and stainless steel
are extremely, poor contact materials and may
cause overheating, or contact support welding. In
generalhburned/and blackened silver contacts do
not requirefjreplacement or dressing as the dis-
célored, surface is usually still a good conductor,
The moving contacts (14) should operate freely up
dndydown in the contact saddle (15). Any sticking
of these parts may prevent the armature from seal-
ingy, may cause contact overheating, and will
eventually prevent the moving contact from prop-
erly bridging the stationary contacts.

If excessive contact burning and pitting takes
place, the overtravel and pressures should be
checked as previously described.

8. INERTIA LATCH—For proper operation, it is very
important that all parts of the latching device move
freely; lubrication is undesirable and should not
be necessary. However, if the finish does become
damaged, corrosion may be prevented by applying
a very light film of oil and wiping dry. Under no
circumstances should the latch parts be painted.
When the latch mechanism is in the normal posi-
tion as shown by Figs. 7 and 8, the armature
should slide up and down freely in the guides.
There should be a clearance of from O to Y4 inch
maximum between the end of the latch slider (11)
and the armature (10) when the armature is pushed
tight against the front edges of the armature guides
(6). The four semi-circular cams on the latch-
weight (9) should all be in contact with the vertical
latch lever (8). If the armature does not slide freely
and the other latch parts are not aligned as de-
scribed, the entire magnet and latch assembly
should be replaced by a new one.

9. NOISY MAGNET OPERATION—A-c magnets nor-
mally produce a low magnetic hum. If the con-
tactor becomes excessively noisy, an immediate
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examination may prevent serious damage. The
armature should first be checked for proper seal-
ing. Any obstruction between the upper end of the
armature and the sealing surface of the magnet or
dirt in the armature guides may prevent the arma-
ture from properly sealing; this condition would
cause the magnet to chatter and may in time over-
heat the operating coil. The coil voltage should
also be checked to see if it is within the limits of
the rated value. If these operations do not correct
the trouble, the complete magnet assembly should
be taken off the base and the operating coil re-
moved. The machined sealing surface at the top
of the magnet should be cleaned with a solvent
to remove any dirt or sludge that may have col-
lected. The shading coil (8) which is a single
copper loop embedded in the sealing surface of
the magnet should be carefully inspected for
breaks or interference with the proper sealing of
the armature. If the shading coil is damaged, the
complete magnet should be replaced. Before re-
assembling the magnet and armature, the sealing
surface of the magnet should be coated with a
light film of oil and then wiped dry. This treat,
ment will help to prevent rust. The armature (10)
is manufactured so that the iron laminations ‘can
slide longitudinally; this helps to seat the armature
against the magnet. If the armature rivets are so
tight that the punchings cannot be movéd over
each other, the armature should be replaced.
Sometimes a light tap on the top of the magnet
when the coil is energized will help to _seat the
armature and reduce the noise.

WESTINGHOUSE
BEAVER PLANT .

WEIGHT OF CONTACTOR AND SPARE PARTS

NO.
GESCRIPTION PER WEIGHT
SET |
Complete Contactor—Figs. 5-6
On Large Base Plate—Without
Coil 5 1bs.—2!% oz.
On Large Base Plate—With Coil 51bs.—8 oz.
On Small Base Plate—Without
Coil 41bs.—6% oz.
On Small Base Plate—With Coil 4 1bs.—12 oz.
Spare Parts—Figs. 5-6
Type IDN-030 & 130
Coil (4) 1| 5Y%oz"
Stationary Contact (21) 8 | 3%oz. l
Main Moving Contact (14) 3 i1 oz :10Ygo0z
Auxiliary Moving Contact(16) 1 /g oz. J
Contact Spring (17) 4 1 .....
Type IDN-040 & 140
Coil (4) 1 | 5V%oz ]
Stationary Contact (21) 8 | 3lz0z. | 1034 0z.
Main Movifig Contact (14) 4 | 1340z
Contact Springy(17) 4 {..... J

Fig. 3—Weight Table

CIRCUIT DIAGRAM SYMBOL
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Fig. 4—Wiring Diagram Symbol
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Fig. 1—Type SMP Pedestal-mounted Master Switch in
Water-tight Enclosure (Cast Bronze)

APPLICATION

The pedestal-mounted Type SMP Master Switches
are for deck application and are intended for use
with magnetic conollers for winchés, jwindlasses,
capstans and other similar motor driven aux-
iliaries aboard ship. These master switches have
been specifically designed for\, Navy Service A
applications.

RATING

The switch unit ratings{are in accordance with
the information givendin Fig. 2.

CONTACT

D-C RATING
{p | AMPERES)| QUDTING cAPACITY = AMPERES INTERRUPTING
DESICR “W(CONTIN- | "koR RESISTIVE CAPACITY FOR
TION uDys LOAD RESISTIVE LOAD
CAPACITY

A-C RATING

1 v. 20V, | NGV, 20V, 4oVv.

Normally

Open or 25 80 25 80 25 10
Closed

Fig. 2—Switch Unit Rating Table

The enclosure heater is rated at 35 watts.

SUPERSEDES 1.L. 6000-SMP-1

SECTION NO. 6048
L.L. 6000-SMP- TA

CONSTRUCTION

The pedestal Type SMP Master Switch shown in
Fig. 1 consists of a cast bronzé cease and cover
mounted on a relatively heavy section of steel pipe.
The mounting flange atathe%bottom of the pipe
pedestal is open to permit the control leads to be
brought up throughgthe [de¢k and pedestal to the
terminal boards in the ‘enclosure. A gasket should
be used between the, pipe flange and the deck to
prevent the entrance of water or moisture. The
enclosure is split well below the centerline of the
contact assemblies so that when the cover is re-
moved, all parts are accessible. The cover is held
on the case'by four bronze bolts, one in each cor-
ner, and a» neoprene gasket between case and
cover®All parts are accessible when the cover is
temoved. The operating handle can be placed on
eithep the right-hand or left-hand side of the en-
closure. The handle is guided in such a manner that
a“small side motion is required when moving the
handle from the forward to the reverse direction,
or from the reverse to the forward direction. On the
"'Off"’ point the handle is usually in a vertical posi-
tion. If it is desired, the handle assembly can be
turned so that in the ""Off”’ position the handle is in
a horizontal position with respect to the enclosure.
A greater angular movement of the handle is re-
quired between the “Off'' position and the first
point in either direction than between any other
points. This provides some protection against
accidental moving of the handle from the “Off"
position. On the right-hand side of the enclosure
a small auxiliary handle operates a switch unit
known as the '‘Safe Switch’ which must be
moved from the “"Off"' to *'On’’ position before any
movement of the operating handle will be effective
in operating the controller. This protects the ap-
paratus and personnel against danger if the oper-
ating handle is moved inadvertently.

A resistor unit mounted inside the enclosure
functions as a heater to prevent the condensation
of moisture. The heater maintains the temperature
inside the enclosure at a temperature level at
which moisture cannot form. All metal parts are
either made of corrosion-resisting material or are
suitably protected against corrosion.
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Fig. 1—Type NDH Limit Switch in Waterproof Enclosure

GENERAL DESCRIPTION
The NDH and NDHE Limit Switches are flever-

actuated contact mechanisms suitable®or “a:c or
d-c service.

The Type NDH Limit Switch Fig. 1| is/supplied
in a waterproof aluminum enclosure.®It consists
essentially of a cam operatéd contact'unit, and an
external operating arm opp lever with attached
roller.

The Type NDHE Limit,Switch Fig. 2, is furnished
in a bronze explosionproofyenclosure. All internal
parts except the shaft are identical to and are inter-
changeable witl those of the Type NDH Limit
Switch.

Two gontacts are supplied in each switch. These
may bejarfanged as both normally open, both
normally clesed or one normally open and one
normally closed.

The operating lever may be arranged on either

side of the enclosure. Its position is adjustable
through 360° by 24 steps 15° apart.

These switches may be deck mounted or bulk-
head mounted.

SECTION NO. 6051
I.L. 6000-NDH, NDHE-]

INSTALLATION AND MAINTENANCE

The Limit Switches are shipped with both con-
tacts set for normally-open operation.

If it is desired to converfyeither contact to nor-
mally-closed operatiod, the following procedure
should be observed:

TYPE NDH—Loosen thep 4 cover screws. (These
screws are captive'in the cover so they cannot be
dropped or misplaced). Remove the screw on the
appropriate cam. Rotate the cam 180° and replace
the screwfsecurely.

TYPE NDHE=—The same procedure as above should
be followed except remove completely the 6 bronze
bolts_holding the cover to the case. (These bolts
areynot captive so care should be taken to stow the
cover-and bolts in a safe place while working on
the‘internal mechanism.)

It is important that all the cover screws or bolts
be replaced on both switches to assure satisfactory
performance. It is particularly hazardous to oper-
ate the NDHE in an explosive atmosphere with the
cover bolts loose or missing.

If it is required to locate the operating lever on
the opposite side of the case, proceed as follows:
First remove the cover. Then remove the two cam
screws and the single screw on top of the pawl
carrying the torsion spring. The shaft may now be

Fig. 2—Type NDHE Limit Switch in Explosionproof Enclosure
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SECTION NO. 6051
LL. 6000-NDH, NDHE-1

Fig. 3-—NDHE Limit Switch with Cover Removed
Showing Internal Mechanism

pulled from the enclosure and inserted from the
opposite side. All cams, pawls and barriers should
be replaced in their original positions.

To locate the lever in the desired position,
loosen the lock nut until the mating teeth are dis-
engaged. Rotate the lever to the desired position
and tighten the nut securely.

When aligning the switch lever and rollef with
the operating dog or ramp, maximum life of the
switch will be obtained if the dog orframpis
shaped so that a camming action ¥ather, than a
direct thrust or impact is obtained.

Always locate the switches onja sound flat sur-
face and tighten all mounting belts‘securely. Use
two 34-16 mounting bolts forfthe type NDH and
four 3/3-16 mounting bolts on the,type NDHE Limit
Switch.

After a period of operatien it is advisable to
apply a few drops ob macehine oil to the shaft
bearings.

A slight discoloration of the contact faces is not
harmful and no filing or dressing of these is
necessary,

WESTINGHOUSE
BUFFALO PLANT ®
OCTOBER, 1959

MOTOR AND CONTROL DIVISION ®

The contacts should be replaced however, be-
fore the silver contact faces become fully burned
away.

OPERATION

SHOCK—The occurrance of a severe, shock may
produce a momentary separationy of’ normally
closed contacts. It will not,, however, cause the
contacts to close from the open position even
momentarily,

LEVER TRAVEL—A 6°amovement of the operating
lever in either directionWrom a neutral position
will open a normally clésed contact and a 15-14°
movement in‘either \direction from a neutral posi-
tion will close aynormally open contact. The oper-
ating lever, willydeflect a total of 45° in either
direction{fromineutral before being mechanically
stopped. Caution: Do not operate with lever
hittingithe mechanical stop.

Alforce of 5 to 6 lbs.,, at the end of a 4 inch
lever'is required to operate these switches.

WEIGHT OF LIMIT SWITCH
AND SPARE PARTS

DESCRIPTION WEIGHT STYLE NUMBER
NDH Limit Switch -
Complete (Waterproof) 6.875% 569D419G01
NDHE Limit Switch
Complete (Explosionproof) 26% 560D496G01
|
Moving Contact )
i I } 2 25 298B199GO3
Spring 1 055% | 32D2014HO1
Stationary Contact 4 .08% 32D2009G01
Retaining Ring 2 0l 298B199H01

ELECTRIC CORPORATION

BUFFALO 5, N. Y.
Printed in U.S.A.
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CAPTIVE SCREWS

MOVING STAT
CONTACT  CONTACT

SNAP ACTION
MECHANISM SPRING

FIG. 1. Type NDT Limit Switch with Cover Removed
Showing Internal Mechanism

RATING
MAX. RUPTURING CAPACITY IN AMPERES
CONT. )
D-C
AMPS.
VoL TS A-C MAX.
OR A-C RESISTIVE | INDUCTIVE
D-C LOAD LOAD
250 25 25 2 1
600 25 15 1 0.4

GENERAL DESCRIPTION

The NDT and4NDTE{limit switches are lever
operated snap-aétionfeontact mechanisms suitable
for a-c or d-c Service.

The type NDT limitfswitch Fig. 1 is supplied in a
waterproof aluminum enclosure. It consists essen-
tially of a cam-actuated contact unit mechanically
arranged to provide snap-action and an external
operating arm or lever with attached rollers.

The type NDTE limit switch Fig. 2 is furnished in
ajbronze explosion-proof enclosure. All levers and
internal parts except the shafts are identical to
and are interchangeable with those of the type NDT
limit switch. Two contacts are supplied in each
switch. These may be arranged as both normally

SECTION ND. 58515

1.L.6000-NDT,NDTE-1

open, both normally closed or one normally open
and one normally closed.

The operating lever isqassembled on one side
of the enclosure only and cannotsbe relocated on
the opposite side. Its posifion,is ‘adjustable through
360° by 24 steps 15° apart.

These switches may be, deck mounted or bulk-
head mounted.

OPERATION

A foree of 3to4 lbs., at the end of a 4-inch lever
is required'te operate these switches.

Motiormof the operating lever is transmitted to
thé switehing elements by means of an over-center
fmechanism which produces a snap-action of the
contacts. The lever remains in the thrown position
until returned during the reverse portion of the
operating cycle.

Linear operating speed should not exceed 300
ft/min.

Shock. the occurance of a severe shock may
produce a momentary separation of normally closed
contacts. It will not, however, cause the contacts to
close from the open position even momentarily.

INSTALLATION AND MAINTENANCE

The contacts may be converted readily from
normally open to normally closed operation or vice

MOVING  SNAP ACTION
'CONTACT MECHANISM SPRING

pepEBY

FIG. 2. NDTE Limit Switch in Explosion Proof Enclosure
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I. L. 6000-NDT, NDTE-1}

versa. To perform such an operation, proceed as
tollows:

Type NDT. Loosen the 4 cover screws. (These
screws are captive in the cover so they cannot be
dropped or misplaced). Remove the screw on the
appropriate cam. Rotate the cam 180° and replace
the screw securely.

Type NDTE. The same procedure as above
should be followed except remove completely the
6 bronze bolts holding the cover to the case. (These
bolts are not captive so care should be taken to
stow the cover and bolts in a sale place while
working on the internal mechanism.)

It is important that all the cover bolts or screws
be replaced on both switches to insure satistactory
performance. It is particularly hazardous to operate
the NDTE limit switch in an explosive atmosphere
with the cover bolts loose or missing.

Always locate the switches on a solid flat surface
and tighten all mounting bolts securely. Use two
3/3-16 mounting bolts for the type NDT and four 34.16
mounting bolts for the type NDTE Limit Switch.

Approximately once a month it is advisable to
apply a few drops of machine oil to the shatt bearings
and snap action mechanism.

Slight discoloration of the contact daces,is” not
harmful and no filing or dressing i necessary. The
contacts should be replaced however, belfore the
silver faces become fully burned away.

To relocate the operatingy lever in another
position, loosen the locknut(until{the mating teeth
are disengaged. Rotate the “lever to the desired
position and tighten themuit'securely.

WESTINGHOUSE ELECTRIC CORPORATION
BUFFALO DIVISION « GENERAL PURPOSE CONTROL DEPT. e« BUFFALO 5, N.Y.

September, 1961

WEIGHT OF LIMIT SWITCH AND SPARE PARTS

APPROXIMATE

DESCRIPTION WEIGHT
LBS.
NDT Limit Switch
Complete (waterproof). . ... .. Q.. " 7
NDTE Limit Switch
Complete (Explosion Proof) . 4. . 0. .. 26

SPARE PARTS NO. PER APPROXIMATE
DESCRIPTION SWITCH WEIGHT
i LBS.
Moving Contact 4. ! 2 .25
Assembly,. .. V. £ . .
Snap Action . .. ...
Mechanism),. .. 7. .. .. 1 .04
Spring
Stationaryy, ......... 4 .08
Contact, ...........
Retaining Ring....... 2

FIG. 3. Angular Travels of Operating Liever

prinfed in U.S.A.




Fig. 1—Type IM-220 Contactor with One Normally Open
and Two Normally Closed Auxiliary Contacts

APPLICATION

The Type IM Contactor is a d-c magnétiopert
ated contactor for d-c service. It has been
specifically designed and is recommended for
application on Navy Service A controllets.

RATING

This contactor is suitable forffull o reduced
voltage starting of d-c moters and has main con-
tact ampere and maximum,hp, ratings as tabu-
lated in Fig. 2.

SECTION NO. 6010
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MAIN CONTACTS
i MAXIMUM HP
SIZE OPSNHSAJIFING
IN AMPERES 115 VOLTS | 230 VOLTS | 250 VOLTS{

] 25 3 5 S

2 50 S5 10 10

3 100 10 25 25

4 150 20 40 40

tSubmarine duty
Fig. 2—Main Contact Rating Table

The auxiliary contacts are rated as indicated in
Fig. 3.

The operating coil is suitable for continuous
duty at its rated voltage. The coil and magnet will
operate the contactor satisfactorily from 809 to
110% of the rated voltage.

AUXILIARY CONTACTS
D-C RATING
e o prrE e
PER | MOUNTING | DESCRIPTION || AMPERES = 8L oNol o IVE
FIG. | LOCATION CCRRRYINGS LOAD
CAPAGITY | 115 | 230 | 250+
a VOLTS | VOLTS | VOLTS
7 A Normally 10 10 5 2
Closed
B Normally 2 1 .5 .25
Open
Normally. 10 10 S 2
Closed

{Submarine duty

Fig. 3<—Auxiliary Contact Rating Table

Special coilsfand series resistors are available
for contacters applied to submarine service which
will provide satisfactory operation over a range of
64 7 'te 1399 of the rated voltage.

Thegcontact parts and coil are insulated from
the frame and have sufficient creeping and arcing
distances for 500 volt enclosed applications.

CONSTRUCTION

The Type IM Contactor is shown in full and
sectional views by Fig. 6. This contactor consists
essentially of an arc box and stationary contact
assembly, an armature and moving contact assemb.
ly, an operating magnet and frame, and an inertia
latching mechanism. The arc box is made from an
inorganic material which will not carbonize or burn
from arcing or shatter when subjected to a high
impact shock. All parts are either made of corro-
sion-resisting material or are suitably protected
against corrosion. The main stationary and moving
contact tips are silver alloy.

The contactor main contacts and auxiliary con-
tacts are for rear connection. Connectors are pro-
vided on the Sizes 1 and 2 contactors for making
front connections also to the main contacts. A
phenolic arc box brace is provided to hold the arc
boxes in place and provide additional bracing for
the stationary contact assembly against shock.

This contactor is usually mounted on a Micarta
or insulating panel. Contactor assemblies are
available which are suitable for mounting on 34
to 214 inch thick panels.

For simplicity, the main contact springs, con-
tacts, and operating coils are the same for all sizes.

- mOP>D
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The blow-out coils are specifically designed for each
size of contactor and the flexible shunts and studs
have ample current carrying capacity for each
current rating.

The main contact arrangement is indicated in
the type numbers. The first number following the
type letters—IM—indicates the contactor size (Size
1 =25 amperes, Size 2 =50 amperes, Size 3 =100
amperes, and Size 4 =150 amperes); the second
number indicates the number of normally open
main contacts; and the third number indicates the
number of normally closed main contacts.

Contactor Sizes 1, 2, and 3 have two main and
insulated contact poles. The Size 4 contactor is
for single pole applications and is the same as the
two-pole 100 ampere contactor (Type IM-320)
except the two main poles are connected in parallel.

Fig. 7 shows a cross-section view of a normally
closed auxiliary contact assembly which is general-
ly used to insert the operating coil holding section
or a coil holding resistor into the circuit when the
contactor armature is fully closed. This contact
assembly mounts in position “'A’’ on the contactor
shown in Fig. 6.

Fig. 8 shows a sectional view of the normally
open auxiliary contact assembly which is usually
used in the holding circuit of a low-voltage:
protection control scheme. When the coftactor
is closed, the contact separation during sho¢k of
this auxiliary contact assembly is of such agshort
duration that the coil will not b& de-energized.
This contact assembly can be mountedWin position
“"B'’ shown on Fig. 6.

A normally closed auxiliary” centact assembly
which can be mounted in pdsition, "C'’ indicated
on Fig. 6 is shown by Fig. 9.\ This/contact may be
used to de-energize an igductive timing relay coil
or to perform someypotherdcontrol function. This
contact assembly and that illastrated by Fig. 7 may
bounce open during shoek that occurs when the
contactor armature’ is inl’the open position. The
application of thesepauxiliary contacts is usually
made so that this contact opening is of no con-
sequence.

OPERATION

1. NORMAL—When a d-c voltage that is jwithin the
opetating - limits is applied to the coil (22), the
armature (37) is attracted toward and seals against

the core pole face (34). The moving contacts (46)
complete a circuit through the flexible shunt (42)
to the stationary contact studs (18) and connectors

(9). If the contactor is carrying current, ,the
magnetic blow-out coil (13) produces a magnetic
force which stretches out the arc whemythe con-
tacts separate. The blow-out ceil is" wound and
assembled in such a manner that theyarc is always
moved in an upward direction regardless of the
stationary contact polarity.

The main moving contacts (46) touch the sta-
tionary contacts (10) before, the armature (37) is
completely sealed. This extra armature movement
provides overtravel and permits the contact spring
(45) to exert andfmaintainh sufficient contact pres-
sure between the moving and stationary contacts
for the current'te bercarried.

A typieal low-voltage-protection circuit is illus-
trated, by Fig. 10. When the momentary contact
device, “suchWas a pushbutton, is operated, the
normally opén auxiliary contact “"Mp"’ closes and
maintains the circuit to the coil when the momen-
tary/contact device is opened or released. In order
to teduce the size of the operating magnet to a
minimum, an intermittently rated pick-up coil
winding is employed to close the armature. How-
ever, once the armatureis closed, a normally closed
auxiliary contact "Mz’ which is operated by an
operating arm on the armature opens to insert the
coil holding winding into the circuit. When full
voltage is applied to the pick-up winding "'S-T", the
resultant magnetic force (or ampere-turns) pro-
duced may be three to four times the magnetic
force produced by the energization of the complete
winding "'S-F’ which is used as the holding wind-
ing. The magnetic force required to hold the
armature in the closed position is only one-third
to one-fourth that required to close the armature.

When the contactor must operate over a large
voltage range, such as is encountered in submarine
controller applications, a circuit illustrated by Fig.
11 is often employed. The operation of this circuit
is similar to that for Fig. 10 except that the entire
coil winding space may be used for the pick-up
winding and that the coil current is reduced by an
external resistor during the time that the armature
is closed.

If the supply voltage fails when the contactor
armature is in the closed position, the contactor
will open and will not reclose on the restoration of



voltage when it is connected for a low-voltage-
protection scheme until the operator recloses the
momentary control contact device.

A low-voltage-release circuit is shown by Fig.
12. For this type of circuit which is controlled by
a maintained control contact, the contactor will
reclose after a voltage failure on the restoration of
power. Fig. 13 shows a low-voltage-release circuit
with a coil holding resistor.

Figs. 14 and 15 show the relative position of the
armature for both the open and closed contactor
positions.

2. UNDER SHOCK—The inertia latching device con-
sists of a latch (39) pivoted on a bearing pin riveted
into the latch casting (25), a latch weight and
oscillating spring assembly (40), a latch return
spring (36), and a latch bar (38). These parts
function only during the period that the contactor
mounting panel or support is subjected to a shock
or impact force.

The latch weight assembly (40) is an unbalanced
weight system with respect to its bearing pin and
is normally biased to the position shown ingFigs.
14 and 15. A shock from any direction applied to
the mounting panel (17) will rotate the lateh weight
(40). Rotation of this weight in eitherdireetion
will push the latch (39) down to engage the)latch-
ing bar (38). Asshown by Figs. 16 and A7) the en-
gagement of the latch (39) and latch har (38) will
either hold the armature in thé opem or closed
position, depending upon its position/prior to the
shock. When the shock ha® subsided, the latch
parts will return to their normal position and per-
mit the contactor to operate in“a normal manner.

When the armaturefis lateched during shock from
a previously closed position, for most low-voltage-
protection circuit/applications, the normally open
auxiliary holding ‘eircuit contact per Fig. 8 is still
in the closéd position so that the coil circuit will not
be de-enérgizéd and so that the armature will be
reclosedwhen the shock dies out. The closed
auxiliary contaét position during shock isillustrated
by the dotted lines for contact parts (65, 66, and
67) on Fig. 17.

INSTALLATION—MAINTENANCE—
REPLACEMENT OF PARTS

1" GENERAL— General instructions and suggestions
for installation and maintenance are given in
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Instruction Leaflet 6000-1. A periodic inspec-
tion should be made to insure that all screws,bolts,
and nuts of this contactor are tight. For proper
operation of this contactor on shock, it is very
important that the frame mounting bolt (28) and
frame stud nut (26) which fastenhe contactor to
the panel (17) be as tight‘as, possible.

Any loose wires or parts®that might interfere with
the operation of the latch/mechanism should be
securely fastened down. There should not be any
obstructions within, 1 inech of the front of the
latching mechanism:

2. MAIN MOVING, CONTACT ASSEMBLY—The moving
contact (46)mshould move freely in its phenolic
bearing suppert|(43) and contact spring guide (3).
The moving contact (46) may be removed from i
operating support (43) by removing the contact
séréwn(44) which holds the flexible shunt connec-
tion elip to the contact. The upper end of the mov-
ingycontact (46) should be pushed toward the sta-
tionary contact (10) to disengage its lower end
from the phenolic bearing support (43). Next,
the contact should be pulled in an upward direc-
fion to disengage both the contact spring (45) and
contact from the spring support (3). The complete
moving contact assembly can be removed from the
armature by removing the phenolic arm mounting
screw (5).

3. MAIN STATIONARY CONTACTS—The main station-
ary contact (10) may be removed very easily after
the complete moving contact assembly (4) has been
removed from the armature. As the stationary con-
tact tip support (11) is slotted, it is necessary only
to loosen the stationary contact support screw (47).
After the screw (47) has been loosened, the con-
tact can be removed by pulling in a forward and
upward direction. When replacing the stationary
contact, the dowel on the back of the stationary
contact support should be located in the dowel pin
hole in the arcing horn (12). The dowel pin pre-
vents the contact from being twisted out of position
when the screw is being tightened.

4. ARC BOX BRACE AND ARC BOX—I{ it becomes
necessary to remove the arc box assembly (6) for
inspection or repair, the arc box brace (49) should
first be removed by taking off the insulated nuts
(48) which hold the brace through steel studs to
the panel. The complete arc box assembly (6) can
be taken off after the arc box bolts (8) have been

WD mopw
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removed by pulling it in a forward direction.
When replacing the arc box, the round head of
the arc box bolt (8) must always be on the inside
as shown. If the arc box bolt (8) nut is assembled
on the inside, the auxiliary contact operating arms
may catch and prevent the armature from operat-

ing properly.

The arc box brace (49) supports the contactor
and prevents breakage and distortion of parts
during shock. For this reason, the insulated nuts
(48) must always be as tight as possible.

5. ARMATURE AND MOVING CONTACT ASSEMBLY—
The complete moving contact (4) and armature
(32) assembly can be taken off of the contactor by
removing the two armature stop casting (1) mount-
ing bolts (30). After the bolts (30) have been re-
moved, the stop casting (1) should be disengaged
from the frame dowel pins (31) which hold the
casting in the proper location with respect to the
frame by pushing the casting in a downward
direction.

The armature kickout spring (2) can be removed
without disassembling the armature or contact
parts. However, the removal of one moving ¢on-
tact assembly (4) greatly facilitates the remoyal “of
this spring.

6. OPERATING COIL—After the armature assembly
(32) has been removed, the coil (22) may be taken
off by (a) unscrewing the core polel face) (34)
mounting bolt (35), (b) disconnectingyany coil
leads which are connected to thefcoilterminals,
and (c) pulling the coil in a forward direction
parallel to the axis of the magnet,coren(27).

When replacing the wires connected to the coil
terminals, care should be exereised to make certain
that the wires are connécted o the proper termi-
nals. Three-termifial coils /have all terminals
labelled. ("'S'’ =fstart “of coil winding; "T" =tap
on coil winding; and’"'F'" = finish of coil winding.)

7. AUXILIARY CONTACTS

a. Normally Closed Auxiliary Contact—Fig. 7—For inspec-
tion and repair of this contact assembly, the com-
plete contact assembly should be removed from
the contactor. The arc box brace (49) and con-
tact operating arm (51) should be removed first.
Thé phenolic operating arm (51) can be removed
by taking out its mounting screw (50). The con-
tactér )mounting panel should be removed from its

enclosure to make the contact mounting studs (59)
accessible. The complete contact assembly mounts
by the two studs (59) which also serve for making
the electrical connections. After all mounting stud
nuts (61) have been removed from the studs, the
complete assembly can be removed by pulling it in
a forward direction and away from the frame (29).

The insulation plate which provides“arcing and
creeping insulation from the latéh mechanism to
the auxiliary contacts is heldWby tWo drive screws
and can be easily pried off the phenolic base (60)
with a thin-bladed screwdriverfor knife. The mov-
ing contact (55) should always move freely and
not stick in its saddle (54) or on its guide stud (52).
The studs (59) must belxemoved in order to replace
the stationafyycontacts ' (56). The moving contact
guide stud (52)“must be removed in order to re-
place eithexr,theimoving contact (55) or the contact
spring, (37), The’contact pressure, gap, and over-
travel should be as indicated on Fig. 7. The insula-
tion plate must always be replaced in exactly the
same manner in which it was originally assembled.

b. Normally Open Auxiliary Contact— Fig. 8—The complete
conta¢t assembly can be removed and disassembled
in a manner similar to that described for the
normally closed contact illustrated by Fig. 7. The
operating spring (68) can be removed by unscrew-
ing the phenolic operating plunger (65) retaining
screw which screws into the front end of the guide
stud (64). The plunger (65) should always move
freely and without friction on its guide stud (64).
The stationary contacts (67) may be removed by
taking out the mounting studs (70). The stationary
contact (67) supporting bracket (72) must always
be re-assembled as shown on Fig. 8. This support-
ing bracket (72) stiffens the stationary contact (67)
and prevents it from bouncing open excessively
during shock. The stud (64) should be removed
to replace the moving contact (66). The contact
gap, overtravel, and pressure should be as shown
on Fig, 8.

c. Normally Closed Auxiliary Gontact — Fig. 9—The com-
plete moving contact assembly (81) can be re-
moved by taking out the mounting bolt (74). The
moving contact (76) and contact spring (78) can
be replaced after taking out the guiding and
mounting bolt (77). The moving contact (76)
should move freely in its guide (82) and on its
guide bolt (77). The stationary contacts (79) can
be removed after the mounting screw nuts (80}



have been removed from the rear of the panel.
Fig. 9 gives information on the proper contact gap,
overtravel, and pressure.

8. INERTIA LATCH—For proper operation, it is very
important that all parts of the latching mechanism
move freely. All vital and rotating parts are
fabricated from either bronze, copper alloy, or
stainless steel material which will not corrode nor
require lubrication. Lubrication is undesirable as
it helps to collect dust and dirt. Under no circum-
stances should the latch parts be painted. The
latching mechanism should be adjusted with the
adjusting screw (41) so that it has a .020 inch
clearance between the latch (39) and the armature
latching bar (38) as indicated by Fig. 14. If the
latching mechanism does not operate freely, the
complete unit should be replaced with a new one.

9. CONTACT GAP— OVERTRAVEL— PRESSURE —The
contact gap, overtravel, and pressure for the main
and auxiliary contacts are shown on Figs. 6 to 9.
The contact gap is the distance that the moving con-
tact is separated from the stationary contact when
it is in the open position. The overtravel is the
additional distance that the moving contacf would
travel if it were not stopped by the stationary /con-
tact. The overtravel is usually given in,inchés at a
given reference point or at a place where“it is
convenient to measure. The contact pféssures can
be measured with a spring scale and adightstring
by one of the methods illustratedwin'Instruction

Leaflet 6000-1.

10. CONTACT MAINTENANCE—=Both the stationary
and moving contacts should)be réplaced on the
main and auxiliary contaet assemblies when the
overtravel decreases 46714, Vifich. If either the
stationary or movingsilver alloy contact tips or
silver contact buttens, wear or burn down to 14,
inch from the copper{) steel, or bronze contact
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support, the contact should be immediately re-
placed. The contact supports usuallydé not
operate very satisfactorily as contacts and may
cause overheating or welding of the contact
supports. In general, burned and blackened silver
or silver alloy contacts do nofreguire replacement
or dressing as the discolered” surface is usually
still a good conductor.

Moving contacts should always move freely in
their guides or supportsa#Any friction between
parts may cause overheating, and may eventually
prevent the moving @ontacts from properly seating
on the stationdry centacts.

If excessive contact burning and pitting takes
place, the overiravel and pressures should be
checked.

14., MAIN, CONTACT AND ARMATURE BEARINGS—The
armatu¥eland main contacts have knife-edge bear-
ings. WThis type of bearing is not usually affected
by“dist or dust and should not be lubricated.
Lubrication is very undesirable as it collects dirt
and dust and usually does more damage than good.

12. FAILURE TO OPERATE—Failure of the contactor
armature to close may be caused by the coil circuit
being opened, power failure or low voltage, or
mechanical interference. Failure of the contactor
armature to open can result from the coil circuit
being energized, mechanical interference, or a
broken armature return spring.

Sluggish operation or failure of the contactor
armature to fully seal may be caused by poor con-
tact between the moving and stationary contacts
of the normally closed auxiliary contact shown by
Fig. 7 which usually controls the switching from
the pick-up to the holding winding of a three-
terminal coil or which shorts out the coil current
limiting resistor as illustrated by Figs. 10 to 13.
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WEIGHT OF CONTACTOR AND CIRCVUIT DIAGRAM SYMBOL
SPARE PARTS
|
DESCRIPTION .',‘2.; WEIGHT FRONT VIEW
SET
~~~~~ s e B SERVICE
Complete Contactor—Flg 6 TYPE
Without Col L IM- SURFACE SUBMARINE
ith Coi .. s.- 4 oz,
S Parts—Fig. 6
rare Fete—Tla . Tg 220 $ 22
Main Moving Contact (46) | 2 2V% oz. | 120 6
Main Stationary Contact 11b. -4 220 T 6- g -5_
(10-11) 2 1 o0z (8402 (=} S
Main Contact Spring (45) 2 V5 oz. ' 5 320 F
Armature Kickout Spring ﬁ
@ 1 Vi oz = oMo
o
Pt

Normally Closed Auxiliary m H
Contact—Fig. 7 % % 2

Stationary Contact (56) | 2 56 oz.) 3
Moving Contact (55) 1 34 oz.L 1 oz. 210 ;g
Contact Spring (57) 1 | .. ] T s
F
Normally Open Auxiliary

Contact—TFig. 8
Stationary Contact 67) | 2 ‘/A; oz.\i — oo oNo
Moving Contact (66) 1 Vg oz | TAP START.
Plunger Return Spring { Va oz.
(68) I } 120
Normally Closed Auxiliary = a0
Contact—Fig. © fs 320
Stakonary Contact (79) | 2 1 oz.) 110
Moving Contact (76) 1 Vo 0z. 1115 oz.
Contact Spring (78) 1 veen )
FINISH
Fig. 4—Weight Table Fig. 5—Wiring Diagram Symbol

WESTINGHOUSE ELECTRIC CORPORATION

BUFEFALO PLANT ° MOTOR AND CONTROL DIVISION ° BUFFALO 5, N. Y.
August, 1945 (4-87) Printed in U.S.A.
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