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m danger
HAZARDOUS VOLTAGE. Read and understand  
these instructions before attempting any  
installation, operation, or maintenance of  
the SL vacuum contactor. Retain this docu-
ment for future use. This equipment shall  
be installed and serviced only by qualified  
electrical personnel. A qualified person is  
one who is familiar with the construction 
and operation of this equipment and who  
is aware of the hazards involved.
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Description
The SL vacuum contactor is a 15 kV, 300A contactor designed 
for starting and controlling three-phase, 50 or 60 Hz AC motors.  
Horsepower ratings are shown in Table 1. Motor full load current 
should not exceed the contactor current rating.

The short-circuit capacity of the power system may exceed the 
interrupting capacity of the contactor. The contactor should have 
short-circuit protection with current-limiting fuses as specified for 
the application. Substitute fuses should not be used without proper 
authorization by the factory. Ratings for the contactor are shown  
in Table 2.

Table 1.  Application Data

System  
Voltage

Horsepower Ratings

Transformer,  
kVA

Interrupting Capacity in a Coordinated Starter, kASynchronous Motor
Induction  
Motor1.0 PF 0.8 PF Unfused NEMA Class E1 Fused NEMA Class E2

10,000–11,000 6750 6000 6000 5400 at 11 kV 5 63
12,400–13,800 8500 7500 7500 6800 at 13.8 kV 5 63

Table 2.  Ratings

Description Rating

Maximum interrupting current (three operations) 5000A
Rated current 300A
Maximum rated voltage 15,000V
Making/breaking capacity AC3–Make 3200A

AC3–Break 2560A
Short time current 30 seconds 1920A

1 second 4800A
8.75 milliseconds 25 kA peak

Mechanical life 1 million operations
Electrical life 100,000 operations
BIL 75 kV
Dielectric strength (60 Hz) 36 kV (1 minute)
Closing time 80 milliseconds
Opening times 50 to 330 milliseconds DIP switch 

selectable, refer to Table 4
Arcing time 12 milliseconds (3/4 cycle) or less
Pickup voltage 80% rated coil voltage
Dropout voltage 60% rated coil voltage

Description Rating

Control voltages AC 110/120V, 220/240V, 50/60 Hz
DC 125V

Control circuit burden 
(rated volt)

Closing 2600 VA
Holding 80 VA

Auxiliary contact rating Voltage (maximum) 600V
Continuous current 10A
Making capacity (AC) 7200 VA
Making capacity (DC) 200 VA
Breaking capacity (AC) 720 VA
Breaking capacity (DC) 200 VA

Latch (when specified) Mechanical life 250,000 operations
Trip voltages (DC) 24/48/96V
Trip voltages (AC) 110/220V (50/60 Hz)
Minimum trip voltage 80% rated coil voltage
Trip burden 24 Vdc 1200 VA
48 and 96 Vdc 400 VA
110 and 220 Vac 500 VA
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Figure 1. Outline and Mounting Dimensions
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Figure 2. Front View Major Components
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Figure 3. Rear View Major Components
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Installation

m danger
all work performed on this contactor should be done with 
the main disconnect device open and locked out. as with any 
contactor of this voltage, there is danger of electrocution 
and/or severe burns. make certain that power is off. check for 
voltage with a voltage sensor or a meter of the appropriate 
range. make certain that all transformers are isolated to  
prevent feedback and the resultant generation of high voltage.

The SL contactor weighs about 95 pounds. It should be handled 
gently to avoid damage to the vacuum bottles and factory  
adjustments.

The contactor is designed to be mounted in a medium voltage 
starter with overload relays and power fuses. In a factory assembled 
starter, the contactor is ready for service except for routine check-out 
as described in the InitIal setup section.

The contactor should be mounted inside an enclosure that protects 
the unit from adverse environments such as dust and water. The 
mounting surface should be flat and horizontal, with provision for 
securely bolting the contactor in place with four 5/16-inch x 18 bolts.  
The mounting holes are located in side panels on the contactor as 
shown in the top view in Figure 1.

Contactor operation
The SL contactor has its main contacts sealed inside ceramic  
tubes from which all air has been evacuated, i.e., the contacts are  
in vacuum. The arc simply stops when the current goes through zero 
as it alternates at line frequency. The arc usually does not survive 
beyond the first half cycle after the contacts begin to separate. The 
ceramic tube with the moving and stationary contacts enclosed is 
called a vacuum interrupter or a vacuum bottle and there is one such 
bottle for each pole of the contactor. A metal bellows (like a small, 
circular accordion) allows the moving contact to be closed and pulled 
open from the outside without letting air into the vacuum chamber 
of the bottle.

The moving contacts are driven by a molded plastic crossbar rotating 
with a square steel shaft supported by two shielded, pre-lubricated 
ball bearings that are clamped in true alignment for long life and free 
motion. See Figure 2. Only the end edges of the square shaft are 
rounded to fit the bearings, so that portions of the four shaft flats  
go through the bearings for positive indexing of the mechanical 
safety interlocks.

The contacts in an un-mounted vacuum bottle are normally closed, 
because the outside air pressure pushes against the flexible bellows.  
For contactor duty, the contacts must be open when the operating  
magnet is not energized. Therefore, the contacts of the vacuum  
bottles must be held apart mechanically against the air pressure 
when used in a contactor. In the SL contactor, all of the bottles  
are held open by two kickout springs on the front of the contactor. 
See Figure 2. The kickout springs press against the moving armature 
and crossbar and thereby force the bottles into the open contact 
position. Note that in the open position, the crossbar is pulling the 
moving contacts to hold them open.

Up to an altitude of 3300 feet, the contactor is designed to tolerate 
normal variations in barometric pressure.

The contact force at sea level when fully closed is intended to be 
65 to 75 pounds. This will decrease approximately 0.75 pounds per 
1000 feet above sea level. If the contact force is below 65 pounds, 
contact the factory.

The contactor is closed by energizing the contactor control board 
with the appropriate control voltage at terminals 1 and 2. The control 
board rectifies the input voltage and applies a pulse width modulated 
DC output voltage to the coil. The output voltage is approximately 
full voltage for the first 200 milliseconds after energization, during 
which time the contactor closes and seals. The output voltage is 
then automatically reduced to approximately 15 Vdc to maintain the 
contactor in the closed position.

The coil core is magnetized, which rotates the armature shaft, arma-
ture, and crossbar. As the armature moves toward the coil core, the 
main contacts close. The crossbar continues to move an additional 
distance (known as overtravel), which allows for contact preload and 
wear. The overtravel distance is the gap between the lower bottle 
nut and the pivot plate as shown in Figure 4.

Overtravel
Bottle Nuts

Pivot Plate

Figure 4. Closed Contactor

When control power is removed from the control board, the  
contactor is held closed for a preset time and then opens. The range 
of time between the removal of control power and contact opening 
is from 50 to 330 milliseconds. The time can be adjusted for  
such factors as fuse coordination and voltage loss ride-through. 
Unless otherwise specified, the factory default dropout setting is 
130 milliseconds, or approximately 8 line cycles (60 Hz).
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A selectable DIP switch for setting the control voltage level and the 
contactor dropout time is located on the control board. See Figure 5. 
The control board must be removed from the cavity in the contactor 
housing to gain access to the DIP switch. Table 3 lists the available 
voltage settings and Table 4 lists the available dropout settings.  
These tables are also printed on the back of the control board.

Figure 5. Coil Control Board with DIP Switch

Table 3.  DIP Switch Setting Control Voltage

Setting SW1 SW2 SW3

110 Vac, 50 Hz Off Off Off
120 Vac, 60 Hz On Off Off
220 Vac, 50 Hz Off On Off
240 Vac, 60 Hz On On Off
125 Vdc Off Off On

Table 4.  Control Board Dropout Settings

Delay Setting SW4 SW5 SW6

50 ms On Off Off
130 ms Off On Off
250 ms On On Off
330 ms Off Off On

Bottle Nuts

Bottle Stud
Pivot Plate

Contact Spring

Line Terminal

Shunt

Vacuum Bottle

Load Terminal

Bottle Bolt

Magnet Armature

Operating Coil

Kickout Spring Lever 
Adjustment Screw

Kickout Spring Lever

Shaft

Crossbar

Kickout Springs

Figure 6. Open Contactor
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Wiring
Refer to Figure 7 for standard control wiring for magnetically held 
contactors. To close the contactor, apply power to terminals 1 and  
2 on the control board. Power must be maintained to terminals  
1 and 2 to keep the contactor in the closed position. The coil is  
connected to terminals 5 and 6.

Figure 7. Connections for Magnetically Held Contactor

Initial setup
Check-out, mechanical

Verify that all power circuits are de-energized and/or isolated.  
The contactor can be checked in its cell or outside. If the starter is  
a new factory assembly, it is probably easiest to test the contactor 
as installed. Any mechanical interlocks must be checked as installed, 
to make certain that safety interlocks function properly.

If the contactor is checked in its cabinet, verify that the contactor coil 
is electrically isolated, to prevent feedback into a control transformer 
that could be hazardous.

With an extension cord and a separate power source of correct 
AC voltage, connect power to the control board of the contactor.  
Operate the appropriate pushbuttons to close and open the contactor,  
and to check out the sequence. If the contactor does not close fully 
or does not drop out fully, refer to Magnet operating range in the 
Maintenance section.

When the contactor is closed, observe the overtravel gap between 
the pivot plates on the crossbar and the underside of the lower  
bottle nut on each pole. This overtravel gap should be no less than 
0.100-inch when the contactor is new.

When the contactor is open, the armature plate should be firmly 
seated against the contactor housing.

Disconnect extension cord and proceed with installation.

Check-out, vacuum interrupters

m danger
This procedure requires the use of a high potential test unit 
that produces hazardous voltages.

m warning
applying high voltages across the open contacts of a vacuum 
interrupter may produce x-rays. the radiation may increase 
with an increase in the voltage or a decrease in the distance 
between the open contacts. the levels of radiation generated 
at the recommended test voltages and normal contactor open  
gap spacing are extremely low. however, as a precautionary  
measure, it is recommended that all operating personnel 
stand at least three feet away from the contactor while  
performing this test.

The dielectric strength of the interrupters should be checked before 
the contactor is energized for the first time and regularly thereafter 
to detect at the earliest possible date any deterioration in the  
dielectric strength of the contact gap because this may result in an 
interruption failure. Although an AC dielectric test is recommended,  
a DC test may be performed if only a DC test unit is available.  
A good interrupter will withstand a 36 kV–60 Hz test or a 50 kV–DC 
test across the open gap for one minute. When performing DC tests,  
the voltage should be raised to the test value in discrete steps 
and held for a period of one minute. Due to the high voltage levels 
required to conduct this test, it is recommended that the contactor 
be removed from the starter cell before beginning the test.

Check-out, insulation level

After installation and before energizing the contactor for the first 
time, the dielectric test levels between poles and from each pole  
to ground should be measured and recorded. Conduct testing at  
a value of two times the nominal voltage.
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Maintenance
A maintenance program should be established as soon as the  
contactor is installed and put into operation. After the contactor  
has been inspected a number of times at monthly intervals, and  
the condition noted, the frequency of inspection can be increased  
or decreased to suit the conditions found, because this will depend 
upon the severity of the contactor duty. It is a matter of operator 
judgment.

All work on this contactor should be done with the main circuit  
disconnect device open and locked out, and by using a separate 
source of control power to operate the magnet. Before applying 
external control circuit power, verify that the contactor coil circuit is 
electrically isolated, to prevent feedback into a control transformer 
that could be hazardous. Disconnect power from any other  
external circuits.

Insulation level

The dielectric levels between poles and from each pole to ground 
should be measured regularly and recorded. Conduct testing at a 
value of two times the nominal voltage.

Dust and moisture are detrimental to electrical equipment and should 
be wiped or blown off at appropriate intervals. If the contactor is wet 
for any reason, it must be dried until insulation resistance between 
poles and from each pole to ground has returned to normal.

The contacts inside the interrupters are immune to dust and moisture 
and do not require this attention.

Vacuum interrupters

The dielectric strength of the vacuum interrupters should be tested 
on a periodic basis as specified in Check-out, vacuum interrupters 
in the Initial setup section.

The interval between periodic tests depends on the number of 
operations per day, environmental factors, and experience. Periodic 
dielectric tests across open contacts should not be omitted on the 
basis of satisfactory contactor performance, because under certain  
operating conditions, the contactor may perform satisfactorily  
even though one vacuum interrupter becomes defective.

Contact wear allowance

Contact material vaporizes from the contact faces during every  
interruption and condenses elsewhere inside the bottle. This is  
normal and is provided for by overtravel, or wear allowance. When 
the contactor is fully closed, there is a gap between the lower bottle 
nut and the pivot plate. See Figure 4. As the contacts wear, this gap 
decreases. When the gap goes below 0.071-inch on any pole, all the 
bottle subassemblies should be replaced. Use the 0.071-inch thick 
fork-shaped overtravel gauge supplied for this measurement, part 
number 151B591H01. DO NOT READJUST THE BOTTLE NUTS TO 
RESET OVERTRAVEL AS THE CONTACTS WEAR. When placed into 
service, overtravel should be checked, but not adjusted.

Inspection after short circuit or overload

The contactor is intended to be protected by power fuses and/or a 
circuit breaker in accordance with the NECT. However, the magnitude 
of a short circuit may exceed the damage threshold of the vacuum 
bottles. After the interruption of a short circuit, the unit should be 
examined for any apparent physical damage or deformation of  
conductor bars and cables. If there is any evidence of severe stress, 
it is recommended that the bottle subassemblies be replaced. If the 
overtravel has changed significantly (from the last inspection) on  
one or more bottles, all bottle subassemblies should be replaced.

A dielectric test would not by itself confirm that the bottles should 
be returned to service after a fault. However, if there is no physical  
evidence of stress, and if the overtravel exceeds the 0.071-inch  
minimum, the bottles can then be dielectrically tested as outlined 
previously. If physical stress, overtravel, and dielectric are within 
acceptable limits, it is reasonable to return the bottles to service 
after a fault.

If the contactor opens locked rotor current as a result of a relay  
tripping, the mechanical damage typical of a short circuit will not 
occur. However, the bottles should be dielectrically tested as  
outlined previously before returning to service.

Magnet operating range

When properly adjusted as described in previous sections, the  
contactor should operate within the ranges shown in Table 5.

Table 5.  Coil Performance

Rated Coil  
Voltage

Pickup  
Voltage Below

Dropout  
Voltage Below

110–120 Vac 96 75
125 Vdc 100 82
220–240 Vac 192 150
250 Vdc 200 164

If the contactor does not operate within these ranges, look for 
mechanical interference that prevents the magnet from sealing. If 
there is no interference, then the magnet itself may be misaligned. 
The magnet gap can be seen from the left and right sides with the 
help of a flashlight. The stationary magnet can be aligned with a  
1/2-inch diameter steel rod inserted into the two holes in the core  
of the magnet and used as a lever to put a corrective set into the 
magnet frame. It should not be necessary to do this unless the  
contactor has been damaged and it can be seen that the armature 
does not fit against the magnet. A poor magnet-to-armature fit  
usually produces a high dropout voltage and/or chatter.

Mechanical interference can be produced by various incorrect  
adjustments. Two specific points to check are as follows:

1.	 The armature travel is incorrect, causing the contact springs to 
be compressed into a solid, non-resilient “tube” that stops the 
crossbar rigidly. Call Eaton for assistance.

2.	 The auxiliary contact operating arms are misadjusted, so that 
an interlock plunger bottoms solidly before the magnet seals.  
When the contactor is fully sealed closed, there should still be 
a small amount of travel remaining for these plungers. Adjust as 
described on Page 9.
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Auxiliary contacts

Two type L64 electrical interlocks are mounted on the front (right 
side) to provide four auxiliary, isolated 600V, 10A, double-break  
contacts for use in control circuits. Any combination of normally 
open or normally closed circuits is available by selection of the 
appropriate style of interlock assembly.

In the open position, the interlock plungers should rest lightly  
against the interlock operating arm. However, the interlocks should 
not bottom solidly in the closed contactor position.

Operating coil replacement

Reference Figure 6. Recommended tools for operating coil  
replacement are as follows:
•	 Flat screwdriver, at least 8 inches long
•	 1/2-inch socket wrench with driver
•	 9/16-inch socket
•	 3/16-inch Allen wrench
•	 1/2-inch open-end or ratchet wrench

1.	 De-energize all circuits.

2.	 Loosen the set screw holding the kickout spring lever  
adjusting screw. 

Set 
Screw

3.	 Measure the distance from kickout spring lever to armature  
and record.

4.	 Loosen the kickout spring lever adjusting screw until the kickout 
springs can be removed easily.

5.	 Remove leads from coil to terminals 5 and 6 on the control 
board. Refer to Figure 7.

6.	 Remove the four 5/16-inch magnet mounting bolts and set aside.

Kickout  
Lever Bar

Magnet  
Mounting 
Bolts

Kickout  
Mounting 
Bolts

7.	 Loosen the kickout spring lever mounting bolts.

8.	 Remove kickout lever bar.

9.	 Remove entire coil assembly from contactor.

10.	Remove the two 8-32 screws holding the coil and remove the 
coil from the assembly.

11.	 Install the new coil on the magnet assembly and replace the two 
8-32 screws previously removed.

12.	Place the coil assembly into the contactor.

13.	Replace the kickout lever bar.

14.	Replace the four 5/16-inch mounting bolts previously removed. 
Do not tighten bolts.

15.	Reconnect the coil wire to the control board.

16.	After checking for safety, energize the coil and close the contactor.
Note:N Whenever adjusting the kickout spring lever, put your free hand over 

the kickout springs as a precaution.
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17.	 Reinstall the kickout springs, making sure to put the two ends of 
the spring wire downward, so that the springs will take a natural 
bow. Tighten the adjusting screw until the distance from the 
kickout spring lever to the armature is equal to the measurement 
recorded in step 3. Tighten set screw to lock the kickout spring 
lever adjusting screw.

18.	Visually inspect the coil. With the contactor still closed, the coil 
should be flush with the armature and be upright. If not, adjust 
the top two 5/16-inch magnet mounting bolts as required to align 
the coil. Tighten all six 5/16-inch mounting bolts when the coil 
has been adjusted properly.

Vacuum bottle replacement

If the vacuum interrupters fail the vacuum integrity or wear check, or 
if they have more than 300,000 operations, they must be replaced. 
The three interrupters must be replaced as a set.

m caution
there are bellows in each interrupter that seal the moving 
contact from the atmosphere. these bellows are fragile and 
must be protected from any torsional loading. an appropriate  
tool must support the machined flats on each end of the 
interrupter when tightening any hardware on the interrupter. 
bottle wrench, eaton part number 4a36081h01, is provided with 
each set of replacement vi’s and should be used in this  
application.

Reference Figure 6. Recommended tools for vacuum bottle  
replacement are as follows:
•	 Flat screwdriver, at least 8 inches long
•	 1/2-inch socket wrench with driver
•	 3/16-inch Allen wrench
•	 1/2-inch open-end or ratchet wrench

1.	 De-energize the contactor. Remove the barrier assembly.

2.	 Unbolt the shunts on the line side of the bottles.

3.	 Remove the bottle nuts from the top stems, using a screwdriver 
to unlock. Set aside the screws, nuts, and washers.

4.	 Remove the two 5/16-inch mounting bolts that attach each bottle 
subassembly. Set bolts aside.

5.	 Withdraw the bottle subassemblies from the contactor chassis, 
pulling the bottom end out first so that the top stud clears the 
rear of the chassis. The contact springs are loose at this point 
and should be captured and set aside. The bottle subassembly 
consists of the bottle, shunt, and related hardware.

6.	 Loosen and remove the bottle bolt that holds the copper  
conductor to the bottle. Retain the shim from under the  
copper conductor and the copper spacer.

m caution
AT NO TIME DURING THE INSTALLATION OF THE NEW BOTTLE SHOULD 
TORQUE BE APPLIED TO THE MOVABLE END OF THE VACUUM BOTTLE. 
INTERNAL DAMAGE MAY RESULT IF THIS OCCURS.

The used vacuum bottles should be destroyed. Destroying the  
vacuum bottles will ensure that they are not later considered new 
and installed in another contactor.

7.	 Fasten the removed copper conductor to the new bottle with  
the shim between the mold frame and the copper conductor, 
and the bottle spacer between the bottle and the copper  
conductor. Do not tighten the bolt at this time.

8.	 Preset the shunt by bending the free end in a smooth curve to 
touch the stud, then release.
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9.	 Install contact springs and cups onto the top stems, with cup  
on top, flange down.

10.	Insert bottle subassemblies into chassis, putting top end in first 
and guiding the bottle stud into the slot in the crossbar. Check  
to verify that the spring and cup are between the bottle and  
the crossbar.

11.	 Bolt the subassemblies into the chassis, using the 5/16-inch 
bolts, two per pole.

12.	Align the bottle on the bottle mounting (the bottle bolt is loose) 
until the stud does not rub or touch the slot in the crossbar. 
Tighten the bottle bolt. Check alignment again to verify that it 
was maintained while tightening.

13.	Attach shunts to line side.

14.	Recheck to verify that the bottle studs remain clear of crossbar 
slots. In particular, confirm that the shunts have a slight bow 
downward and do not push the bottle studs against the crossbar 
slots. If they do push the studs, loosen the shunts from the line 
terminals and repeat step 10.

15.	Close the contactor by applying rated voltage from an isolated 
power source, using adequate care against electrical shock. The 
contactor can also be closed mechanically by hand, using the 
yoke interlock.

16.	Install two bottle nuts, plus the two flat washers previously 
removed, onto the center pole bottle stud. Both bottle nuts 
MUST have their threaded flanges facing up, on top.

17.	 Turn the center pole bottle nuts clockwise until they are  
0.100 +/–0.005-inch from the pivot plate. This is the overtravel 
gap setting. See Figure 4. Lock the bottle nuts with a screw-
driver inserted from the front of the frame molding, turning the  
screwdriver counterclockwise with the blade fitted from a notch 
in one bottle nut across to a notch of the other bottle nut.

18.	De-energize the coil and remove the extension cord.

19.	Loosen the set screw holding the kickout spring lever  
adjusting screw.

20.	Measure the distance from kickout spring lever to armature  
and record.

21.	 Loosen the kickout spring lever adjusting screw until the contacts 
on the center pole barely touch, using a volt-ohmmeter or a low 
voltage test light as an indicator of touch and then open.

22.	With the contactor in this position, install and adjust the bottle 
nuts (and spacing washers) on the two other poles so that these 
two poles make contact simultaneously with the center pole 
when checked with a volt-ohmmeter or a test lamp circuit. Lock 
the bottle nuts with a screwdriver as done before.

Note:N Whenever adjusting the kickout spring lever, put your free hand over 
the kickout springs as a precaution.

23.	Tighten the kickout spring lever adjusting screw until the  
distance from the kickout spring lever to the armature is equal  
to the measurement recorded in step 20. The armature should 
be firmly seated against the contactor housing. Tighten the set 
screw to lock the kickout spring lever adjusting screw.

24.	Reinstall the barrier assembly.
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