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POWERA/AC* VACUUM CIRCUIT BREAKER
WITH ML-17 MECHANISM

TYPES VB-4.16-250, -350
VB-7.2-500
VB-13.8-500, -750, -1000

INTRODUCTION

This Sendee Manual is written to give detailed information
on the servicing and maintenance of Power/Vac* Vacuum
Circuit Breakers used in Power/Vac* Metal-Clad Switchgear.
Instruction Book “Power/Vac* Vacuum Circuit Breaker with
ML-17 Mechanism” GEK 39671 gives information on receiv-
ing, handling, storage and operation. Some adjustment and
maintenance information is given in GEK 39671, but it is not
as complete as this service manual.

Vacuum Metal-Clad Instruction Book “Power/Vac* Metal-
Clad Switchgear Types VM 4.16 and VM 13.8” GEK 39672
should be consulted for information on metal clad equipment.

To insure continued satisfactory operation of Power/Vac*
equipment the Instruction Books and this Service Manual
should be consulted for the proper maintenance and servic-
ing.

Throughout the Service Manual CAUTION notes will
appear which emphasize areas where personal injury could
result from negligence. Mechanical damage may also occur.
CAUTIONS are to be taken seriously. Serious injury may
occur if these cautions are disregarded.

DESCRIPTION AND OPERATION

The Power/Vac* Vacuum Breaker is a horizontal drawout,
removable and interchangeable interrupting element for use
in Power/Vac* Metalclad Switchgear, to provide protection
and control of electrical apparatus and power systems.

A new measure of standardization has been achieved. All
breakers, regardless of voltage or interrupting capacity, are
the same size. Also most parts of the frame, primary con-
ductors and disconnects, mechanism and interrupter assem-
blies are identical throughout the breaker product line. A
higher quality product results through a high volume parts
production with fewer parts to stock and reduced repair
time.

The Power/Vac* Circuit Breakers are available in con-
tinuous current ratings of 1200, 2000, and 3000 amperes
and voltages of 4.16, 7.2 and 13.8 KV in accordance with
industry standards. 4

The vacuum breaker developed for Power/Vac* Switch-
gear is a high-performance and compact device, only 33
inches high, 30 inches wide and 28 inches deep and having a
weight range from 550 to 780 pounds depending on con-
tinuous current rating.

n

These instructions do not purport to cover all details or variations in equipment nor to provide for every
possible contingency to be met in connection with installation, operation or maintenance. Should further infor-
mation be desired or should particular problems arise which are not covered sufficiently for the purchaser’s pur-
poses, the matter should be referred to the General Electric Company.

To the extent required the products described herein meet applicable ANSI, IEEE and NEMA standards;
but no such assurance is given with respect to local codes and ordinances because they vary greatly.

*Registered Trademark of the General Electric Company.
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The Power/Vac* circuit breaker utilizes General Electric
vacuum interrupters for fast, reliable and safe interruption.
Contacts are sealed in a high vacuum environment and require
no maintenance. Primary connections to the associated metal-
clad switchgear are made by horizontal bars and disconnect
fingers, electrically and mechanically connected to the vac-
uum interrupters. Molded insulating supports provide inter-
changeable mountings for the primary bars, interrupters, cur-
rent transfer fingers, and heat dissipation fins (when required).
The operating mechanism provides vertical motion at each pole
location in order to move the lower contact of the vacuum
interrupters from an open position to a spring loaded closed
position and then back to the open position on command of
the control circuit.

close the vacuum interrupter contacts, charge the wipe
springs which load the contacts, charge the opening springs,
and overcome bearing and other friction forces. The energy
then stored in the wipe and opening springs will open the
contacts during an opening operation.

Closing and opening operations are controlled electrically
by the Metalclad operating station or remote relaying. Me-
chanical control is provided by manual close and trip buttons
on the circuit breaker. The closing springs may be manually
charged, and a method for slow-closing the primary contacts
is available. The mechanism will operate on an AC or DC
voltage, indicated on the circuit breaker nameplate. Mechan-
ical and electrical interlocks are provided for safe operation.

In order to accommodate different ratings, the basic me-
chanism can be adjusted to operate vacuum interrupters with
varying gaps, but once adjusted for a particular rating, field
readjustment is not recommended.

The ML-17 mechanism is of the stored energy type and
uses a gearmotor to charge a closing spring. During a closing
operation, the energy stored in the closing spring is used to

SAFETY PRECAUTIONS

When working on the mechanism in the Closed Position,
keep fingers clear of the linkage, as accidental tripping can
cause severe injury.

Power/Vac* circuit breakers and metal-clad have a system
of mechanical and electrical interlocks to prevent unsafe
operation.

CAUTION: Although the procedure for hipotting a vacuum
interrupter is similar to that used for any other electrical
device, high voltage alternating current applied across open
gaps in a vacuum can produce X-radiation that may con-
stitute a health hazard on prolonged exposure at close range
unless the source is adequately shielded. The patented inter-
nal shield of the G-E vacuum interrupter contributes to X-
radiation control by providing a measure of radiation shield-

Unfortunately, because of the nature of maintenance
work, it is not always possible to eliminate every hazard.
Therefore it will be the personal responsibility of the person
servicing the equipment to conduct himself in a safe manner at
all times. The servicing person should recognize and be aware
of potential hazards while working on the vacuum breaker.

THE CIRCUIT BREAKER SHOULD NOT BE SERVICED
WHILE IT IS IN THE METAL-CLAD UNIT. THIS SERVICE
MANUAL ASSUMES THAT THE BREAKER HAS BEEN
REMOVED FROM THE METAL-CLAD UNIT.
CAUTION: Before inspection or any maintenance is performed
on either breaker or mechanism, be sure that the breaker is

in the Open Position. All electrical power, both primary and
control sources, must also be disconnected.

mg.

During equipment operation in the normal current-carrying
mode there is no X-radiation because there are no open con-
tacts. When the contacts are open in normal service on a maxi-
mum rated 15 kV system, the X-radiation at one meter is well
below the level of concern, and the metal-clad equipment en-
closure provides additional shielding.

As with any open contacts in a vacuum, hazardous X-
radiation can be produced if the voltage across the contacts
exceeds a certain level with a certain contact gap; therefore
do not conduct hipot tests on the breaker at voltages higher

than the recommended levels of 36 kV (rms) 60 hertz. During
the hipot test, personnel should stand away from and in front
of the breaker to take advantage of the shielding afforded by
the front cover which should be left in place during the hipot
portion of inspection. The DC High Potential Test Equipment
recommended by the Product Department will produce no
measurable X-radiation.

This circuit breaker uses powerful springs for energy stor-
age during closing and opening operation. Do not work on
either interrupters or mechanism unless both the closing
springs and opening springs are either discharged or mechani-
cally blocked and all electrical power is removed. This pre-
caution is required to prevent accidental closing or tripping.

A simple check to ensure that both the closing and open-
ing springs are in their discharged positions can be made.
Check this by first depressing the manual close button, then
the manual trip button.

4
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MAINTENANCE

GENERAL

Inspection for contact wear can be done with the breaker
in the Test/Disconnect position. Remove the breaker front
panel and the contact wear indicators are visible. A full 1/8inch wear is allowed before vacuum interrupter replacement is
recommended.

Safe and dependable service from electrical apparatus andpower systems is contingent upon reliable performance of
power circuit breakers. To obtain maximum reliability the
breaker should be inspected and maintained on a regular
schedule. The breakers are designed in accordance with appli-cable ANSI standards which require that they be capable of
performing up to 5000 operations for 1200 ampere breakers,
and 3000 operations for 2000 amperes breakers, switching
rated continuous current before any replacement of parts isnecessary. This requirement is based on the breakers being
serviced or maintained at least every 2000 operations, or once
per year, whichever comes first. If the breaker is also required
to interrupt fault currents during this period of time,
additional maintenance and replacement of parts may be
necessary.

Contact wipe adjustment, if required , can be done withoutdisassembling the breaker. Just remove the breaker front coverand the contact linkage can be adjusted through the front andrear cutouts in the vacuum interrupter support assembly.
A complete mechanism inspection including lubrication

and adjustment, can be made with the breaker tilted on its
side.

Vacuum integrity can be confirmed by conducting a one-minute hi-pot test on each vacuum interrupter. Test voltage is
applied to the breaker primary conductors with the inter-
rupter contacts in the open position. Follow directions given
under “Safety Precautions” and “High Potential Testing”.

CAUTION:
make certain that all control circuits are de-energized and thatthe breaker is removed from the metal-clad unit. Do not work
on the breaker or mechanism while in the Closed Positionwithout taking precautions to prevent accidental tripping. Donot work on the breaker while the closing springs are chargedunless they are secured in that position by the Close SpringGag Pin.

Before any maintenance work is performed

cNOTES

The frequency of inspection and maintenance operationsrequired should be determined by each operating companyand will depend on the application of the breakers and the
operating conditions.

Factors which should be considered are:

Importance to overall plant or system operation; number of
operations and magnitude of currents switched by breaker;frequency of fault interruptions; and the atmospheric condi-tions in which the breaker normally operates. Extreme condi-tions of dust, moisture, and corrosive gases can indicate thatinspection and maintenance will be required more frequently
than every 2000 operations. Any time a breaker is knownto have interrupted a fault at or near its maximum rating itis recommended that the breaker be inspected and neces-sary maintenance be performed as soon after the inter-ruption as is practical.

The Power/Vac* vacuum breaker is designed for reliable,
consistent operation and low maintenance. Routine inspection
and maintenance is reduced to visual inspection for damage,
removing dirt, lubricating and checking linkage adjustment,
and checking the contact erosion indicator for contact wear.

5
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MAINTENANCE TOOL LIST

Screw Drivers
Long thin, Slotted Screw
Standard, Slotted Screw

The following tools are recommended for proper main-
tenance of the vacuum breaker (NOTE: Obtain from local
hardware supplies; do not order from General Electric Com-
pany.)

Socket Wrenches (1/2” Drive)
Ratchet Handle
10” Extension Bar
4” Extension Bar

7/16” Socket
9/16” Socket
5/8 ” Socket
3/4 ” Socket

Pliers
Long Nose 6”
Wire Cutters
Wire Strippers
Sta-Kon Pliers
Gas Pliers 8”

Miscellaneous Tools
Hammer or Mallet

^Micrometer
1” Round Bar

^Torque Wrench 0-60 FT LBS
Feeler Gages
Hose Clamps
Flashlight
Inspection Mirror
Simpson Meter or Similar
Ruler “Accurate” 6” Long
D.C. Hipot Tester (Recommended Unit)
Depth Micrometer
Calipers

End Wrenches
Adjustable 10”

7/16” Open End
9/16” Open End

15/16” Open End
1-1/16” Open End
1-1/8 ’’ Open End

Allen Head Wrenches
3/16” 1/4”

Wipe gauge indicator 0282A3012 can be purchased from
General Electric Co.

RECOMMENDED MAINTENANCE SCHEDULE

Power/Vac* Breakers applied to normal operations should
be serviced and maintained according to the following sched-

5. The interrupters and operating mechanism should be
carefully inspected for loose nuts, bolts and damaged
parts. All cam latch and roller surfaces should be in-
spected for damage or excessive wear.ule:

For all ratings other than VB 4.16-350 and VB 13.8-1000
the following should be performed every 2000 operations or
every year which ever comes first.

6. Lubricate the breaker operating mechanism in accord-
ance with Lubrication Instruction.

For VB 4.16-350 and VB 13.8-1000 the following should
be performed every 1,000 operations or every year which ever
comes first.

7. Examine transfer finger wear , see “Interrupter Cleaning
and Testing”.

8. A High Potential Test should be applied to the vacuum
interrupters as outlined under “Interrupter - Cleaning
and Testing”.

1. Make a visual inspection of the breaker and remove dust
and contaminants from the vacuum interrupters, and in-
sulation.

9. Inspect all wiring for tightness of connections and pos-
sible damage to insulation.2. Clean insulating parts in accordance with “Interrupter

as outlined under “Interrupter - Cleaning and
Testing”.

3. Check the Power/Vac* contact erosion indicator as out-
lined under “Mechanical Checks”.

4. Check the interrupter and mechanism adjustments as
outlined under “Breaker Mechanical Checks and Adjust-
ments”. Perform necessary readjustments.
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After the breaker has been serviced, it should be closed
slowly and opened, to be sure there is no binding or friction
and that the movable contact on the interrupter can move to
the fully opened and fully closed positions. Its electrical
operation should then be checked using the test cabinet.

Every 10,000 operations or approximately every five years,
whichever comes first, the following should be accomplished:

2. Lubricate the breaker operating mechanism in accord-
ance with “Lubrication” instruction.

3. The interrupters and operating mechanism should be
serviced as described for every 2000 operations and *

properly adjusted before being put back into service.

1. At this time the breaker should be given a general over-
haul and all excessively worn parts in the mechanism
replaced and the interrupters should be replaced. Wear
will usually be indicated when the breaker cannot be
adjusted to require tolerances. This overhaul and in-
spection is more detailed and will require disassembly
of mechanism and interrupter operating parts.

MAINTENANCE SUGGESTIONS

Observing the following practices will save time, effort,
and frustration, as well as prevent possible damage to equip-
ment and injury to personnel.

8. Set up a clean, clear area in which to work.
9. Use proper tools for each job.

The term “Front” refers to the front of the breaker.1. 10. Never disassemble more than is required.
2. The terms “Left” and “Right” side of the breaker

refer to a person facing the front of the breaker.
Do not panic — Take a calm and methodical ap-
proach.

11.

3. Protect finished surfaces from physical damage or
corrosion.

12. Take precautions before servicing the breaker.

Use a systematic approach.13.
Frozen or very tight bolts and screws can often be
loosened by soaking with penetrating oil. Avoid heat,
since it may melt, warp, or remove the temper from
many parts.

4.
Parts sequence is important — Keep track of parts— Place bolts and screws in envelopes and label
them. It is also a good practice to install bolts and
screws after removing the part which they held.

14.

5. No parts, except those assembled with a press fit,
require unusual force during assembly. If a part is
hard to remove or install, find out why before pro-ceeding.

15. Be aware of your limitations. Learn all you can about
the breaker operation before you begin to service it.

16. When you need help, refer matters to the General
Electric Company Product Service Organization.6. When assembling components, start all fasteners, then

tighten evenly.
7. Completely read each procedure while looking at the

actual parts before beginning. Thoroughly under-
stand what is to be done and follow the procedure
step-by-step.
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LUBRICATION

ROLLER AND NEEDLE BEARINGSGENERAL

Proper lubrication is important for maintaining reliable
breaker performance. The ML-17 mechanism uses bearings
having a synthetic lining in some locations. These bearings
do not require lubrication to maintain low friction, but
lubrication does not harm them and oiling them is recom-
mended.

Clean the bearings with petroleum solvent and a stiff brush.
Apply a light coating of machine oil until the solvent is en-
tirely removed. Allow this oil to drain off and then repack the
bearings with G.E. Lubricant D6B15 or Mobil # 28 being sure
all metal parts are greased.

CAUTION: Do not use carbon tetrachloride as the cleaning
solvent.Bearings are lubricated during factory assembly with

grease and oil, but all lubricants have a tendency to deterior-
ate by oxidation or contamination with age. Providing a fresh
lubricant supply at periodic intervals is essential to proper
breaker operation, especially where frequent operation may
have forced lubricant out of bearing surfaces.

If the grease in the bearings has become badly oxidized, it
may be necessary to use alcohol (shellac thinner). Do not
allow the bearings to remain in the alcohol more than a few
hours.

Electrical primary contact surfaces using correct electrical
lubricant also require periodic lubrication to inhibit oxidation
and minimize friction. Lubrication is required at each inspec-
tion and maintenance interval where the interval is defined as
at least every 2000 operations, or once per year, whichever
comes first.

CAUTION: Precautions against the toxic effects of the alcohol
must be exercised by wearing rubber gloves and by performing
cleaning in a well ventilated area. Excessive exposure to the
fumes is unpleasant and may be hazardous.

Bearings cleaned with alcohol should be washed with a
light machine oil immediately after using the alcohol. After
the machine oil has drained off the bearing, apply G.E. Lubri-
cant D6B15 or (Mobil # 28).

Generally all sleeve, needle, and roller bearings should be
lubricated by applying a few drops of light machine oil Mobil
# 1 at each bearing. Refer to Lubrication Table.

NOTES

METHODS OF CLEANING BEARINGS

SLEEVE BEARINGS

The sleeve bearings do not require cleaning. The composi-
tion sleeve bearings used, utilize Teflon* surfaces and do not
require disassembly unless worn. If worn they should be pres-
sed out and replaced. After a number of operations the surface
will acquire a thin black film which is normal. Do not remove
this film. At highly loaded locations, bronze bearings are used.
Bronze bearings can be wiped clean with a cloth to inspect.
They are only lightly pressed into location so may move
from side to side.

Registered Trademark DuPont Co.
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LUBRICATION TABLE

PART LUBRICATION AT MAINTENANCE
PERIOD

Sleeve Bearings
(Teflon Coated Bearings)

No Lubrication Required

Sleeve Bearings (BRONZE)
Bearings located on the
Interphase (Horizontal)
Bar where the Poles 1, 2
& 3 Bell Cranks are con-
nected (See Figure 1)

2 or 3 drops of Mobil # 1 Oil on each
bearing

Bearings in Toggle
Linkage Assembly
(See Figure 2)

2 or 3 drops of Mobil # 1 Oil on each
bearing

Bearing surface in
Auxiliary Switch Linkage

2 or 3 drops of Mobil # 1 Oil on each
bearing

1 Bearing located in
the Spring Charge
Indicator Operating Arm.
(See Exploded Schematic
of Mechanism Item 40)

2 or 3 drops of Mobil # 1 Oil on each
bearing

2 Bearings Located in
the actuating levers
for the 52 Charge and
52 SM/LS Limit Switches

2 or 3 drops of Mobil # 1 Oil on each
bearing

Silver plated primary
Disconnect Finger Assembly
(Each Pole)

Wipe clean and apply light coat of
GE D50H47 Grease

Vacuum Interrupter Movable
Contact Rod (Each Pole)

Requires disassembly of interrupter.
Wipe clean and Apply Mobil 28
Lubricant (D6B15) on Contact Rod.

Generally no lubrication is required ;
however a light coating of Mobil 28
(D6B15) Lubricant can be applied.

Metal rubbing contact
surfaces

Trip and Close Shaft at
bearing points

2 or 3 Drops of Mobil # 1 Oil on each
bushing.

9
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BREAKER OPERATION

ELECTRICAL SPRING CHARGING GAGGING CLOSING SPRING

Use the Power/Vac* inspection test box to operate the
breaker electrically. Connect the cable from the inspection test
box to the breaker secondary disconnect. The spring charging
motor will operate to charge the closing spring and the closing
spring indicator flag will show “charged”.

Gagging the closing spring is required for a “slow close”
operation. CAUTION: Never insert gag pin in closing spring
assembly unless closing spring is charged. Damage may result
to spring shaft and/or gearmotor output shaft shear pin.

1. Manually charge the breaker closing spring using a 5/8”
Hex Socket Ratchet type wrench for safety , and turn as
indicated. Several rotations with no apparent load are
necessary until the winding mechanism engages the
spring charging pawl. As the manual charging shaft is
rotated, the trip latch will reset first with a small “click”
sound. Continued rotation will fully charge the closing
spring and a louder sound will be heard. At this time the
indicator flag will change from “discharged” to
“charge”. STOP cranking when this occurs.

CLOSING BREAKER

To close breaker, depress close push button at inspection
box. The breaker will close and the spring charging motor will
operate to charge close spring again. NOTE: The breaker can
also be closed by depressing the close button located on front
of breaker.

OPENING BREAKER

To open (trip) breaker depress trip push button located
at inspection box. NOTE: The breaker can also be opened
(tripped) by depressing the trip button located on front of
breaker.

2. Insert the close spring gag pin (Figure 3) by carefully re-
moving it from its storage hole, rotating the interlock
coupling and insert it into the gag pin hole.

CAUTION: The breaker is now in the open position and the
closing spring is “charged”.

To deactivate the breaker operating springs remove the
power cable that connects the Power/Vac* Inspection Test
Box to the breaker. Manually close breaker by depressing the
close button located on front of breaker. Manually open (trip)
breaker by depressing the trip button located on front of
breaker. NOTE: Breaker is now in the open position and the
closing spring is “discharged”.

MANUAL SPRING CHARGING

If control power is lost, or manual operation desired, the

^ closing spring may be manually charged by using a 5/8” Hex
§ Socket Ratchet type wrench to rotate the manual charging
5 shaft in the direction of the arrow until the yellow indicator
oo, shows “charged”. Stop manual charging immediately. The

breaker may now be closed by depressing the “close” button
£ on the front of the breaker. After closing the breaker, the

manual trip button on the front of the breaker will open the
breaker.

Fig. 3 Closing Spring Gag Pin

3. Depress the manual close pushbutton located on the
front of the breaker to partially discharge the closing
spring against the gag pin.

11
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UNGAGGING CLOSING SPRING MANUAL SLOW CLOSE OPERATION

1. Depress the Manual Trip button allowing breaker to
open.

CAUTION: It is important that the sequence for the slow
closing of the breaker be followed as outlined below.

1. Charge Closing Spring2. Repeat Step 1 under “Gagging Closing Spring”.
2. Gag Closing Spring3. Remove Gag Pin from gag pin hole.

3. Depress Manual Close Pushbutton4. Rotate the interlock member and reinsert the pin in its
storage hole.

4. Retract the Slow Close Pawl Enabling Pin
5. Close the breaker by depressing the Manual Close push-

button. 5. Proceed to slowly close the Breaker using Ratchet
Wrench.

6. Trip the breaker by depressing the Manual Trip push-
button. CAUTION: If the above sequence is not followed and step 4

is performed before step 3 slow closing the breaker would
shear a pin in the gear motor output shaft. Once the shear
pin is sheared it will be necessary to replace it before charging
of closing spring can be accomplished.

NOTE: Breaker is now in the open position. The closing and
opening springs are discharged.

54

6
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Fig. 4 Slow Close Mechanism ^I 4-++
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1. Wind Pawl
2. Front Flywheel
3. SM/LS Switch
4. Slow Close Pawl
5. Enabling Pin
6. Flywheel Position Tab
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1. Perform steps 1, 2 & 3 as outlined under procedure for
“Gagging Closing Spring”. 3. If the breaker is slow closed just enough to allow the

gag pin to be inserted in the opening spring, then when
the breaker is tripped there is less compression of the
spring resulting in less energy and force that the gag
pin is required to withstand. However, if the breaker
was fast or fully closed, and the gag pin inserted in
the opening spring, as the breaker is tripped (opened),
the gag pin would encounter maximum spring force.

2. Retract the Slow Close Pawl Enabling Pin on the Fly-
wheel (Figure 4) and resume ratchet wrench operation
of the manual charging shaft. After several rotations at
no apparent load, the winding mechanism will engage
the slow close pawl and begin to close the breaker.

3. Continue to slowly close the breaker. NOTE: After the
one-half flywheel rotation, necessary for closing, the
slow close pawl is automatically disengaged and the fly-
wheel is restrained by the brake with the close spring
gagged.

To begin to gag the opening spring the breaker should be in
the “Open” and “Discharged” Position.

Gag the closing spring by following “Gagging Closing
Spring” and slow the mechanism enough to expose the gag
pin hole in the opening spring and insert the gag pin.4. Trip the breaker by depressing the manual trip push-

button. NOTE: Breaker is now in the open position and
the closing spring is still gagged. Use long nose pliers to insert the gag pin in the gag pin

hole (Figure 5) no gag pin is furnished. A 3/16” alien wrench
is a convenient tool to use for this purpose.For every slow close operation of the breaker it will be nec-

essary to repeat steps 1, 2 and 3 over again. Before returning
vacuum breaker to service, it will be necessary to ungag closing
spring. Refer to procedure for “Ungagging Closing Spring”
and perform steps 2, 3, 4, 5 and 6.

Depress manual trip button allowing breaker to open.
Breaker is now open with both closing and opening spring
gagged.

GAGGING OPENING SPRING

The opening spring can only be gagged when breaker is in
the process of being closed (Slow Close Operation) or in the
closed position. CAUTION: Extreme caution must be used
when inserting gag pin in opening spring or personnel injury

R may result.

It is strongly suggested that long nose pliers be used to
ob insert gag pin in opening spring shaft.

o
00

— For the following reasons it is recommended that the Slow
Close Procedure be used to gag the opening spring.

1. Safety

2. If the procedure for removal or disassembly of breaker
components requires gagging the opening spring, it will
also require gagging the closing spring, which in turn
requires the first steps outlined in the Procedure for
Slow Closing.

Fig. 5 Opening Spring Gag

1 - Opening spring
2 - Gag pin
3 - Wipe spring assembly
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Slowly close the mechanism and guide the opening spring
assembly into the positioning holes in the vee support. Con-
tinue closing until gag pin can be removed from opening spring.
Remove gag pin from opening spring. Complete Slow Close
operation until breaker is fully closed. Depress the manual trip
button allowing breaker to open.
NOTE: Breaker is now in the open position, opening spring is
discharged and the closing spring is still gagged.

UNGAGGING OPENING SPRING

Procedure for ungagging opening spring is as follows:

With the breaker closing spring gagged insert the gagged
opening spring in position if it has been removed.

ELECTRICAL CHECKS

The Electrical Checks consist of Electrical Breaker Opera-
tion, Insulation Test, Primary Current Path Low Resistance
and Power/Vac* Interrupter High Potential Testing.

When performing Electrical Operation Checks, the timing
may be checked by monitoring control circuit current and
using no more than 6 volts DC and 1.0 Ampere through
one vacuum interrupter contact to indicate closed or open
condition. Typical time ranges vary with coil voltage but
nominal values are:

1. To check the electrical operation, attach a secondary
test coupler from the inspection test box to the circuit
breaker disconnect and operate the breaker several
times. 35-50 milliseconds

60—90 milliseconds
Trip Coil to Contact Part
Close Coil to Contact Part

CAUTION: Check that Control Power Voltage and Voltage
on Nameplate are the same.

Trip free operation may be checked by maintaining a trip
signal at the Trip Circuit and minimum reclose operation may
be checked by tripping a charged breaker open while main-
taining a close signal.2. Perform a 1500 RMS Volts, 60 Hertz High Potential

Test of the breaker secondary wiring to ground. CAU-
TION: It is necessary to disconnect both motor leads
from the circuit to prevent possible winding insulation
damage. Remember to reconnect the motor leads after
testing.

Trip Free Contact Close to Open — 50—65 milliseconds
Reclose Contact Open to Close — 150—165 milliseconds

Refer to the Appendix for information on travel curves
and recommended velocities for ML-17 mechanism.

3. Perform a AC High Potential Insulation Test phase to
phase and phase to ground with the breaker closed.
Circuit breakers rated 4.16 kV should be Hipotted at
14 kV, 60 Hertz and circuit breakers rated 7.2 kV and
13.8 kV should be Hipotted at 27 kV, 60 Hertz.

4. Perform a low resistance check of the primary circuit
with the breaker in the closed position. The 100 am-
pere reading should not exceed 100 micro-ohms when
connected across the primary studs (bars) on the breaker
side of the disconnect fingers.

5. Perform a 60 Hertz High-Potential Test of the Power/
Vac* Interrupters to determine vacuum integrity. Refer
to “Interrupter Cleaning and Testing”.
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BREAKER MECHANICAL ADJUSTMENTS

SAFETY PRECAUTIONS Depending on the circuit breaker rating, the gap will be
1/2”, 5/8”, or 3/4”. A label on the variable radius crank indi-
cates the nominal setting for any particular breaker. Refer
to Fig. 6.

Before any adjustments are performed, make certain that
the breaker is removed from the metal-clad unit and all control
circuits deenergized. CAUTION: Do not work on the breaker
or mechanism while in the closed position unless the trip
latch has been securely wired or blocked to prevent accidental
tripping. The trip latch may be blocked directly by inserting
a 3/8-16 bolt having at least 2H” of thread into a threaded
insert on the left side frame, and turning it in until it contacts
the trip latch. Do not work on the breaker or mechanism while
the springs are charged unless they are secured in that position
by the maintenance spring blocking device (gag pin).CAUTION:
Do not adjust interrupter contacts or apply any torque to the
movable contact operating rod until the split coupling between
the operating rod and the interrupter is removed or loosened
so that the operating rod rotates freely with the contacts
closed. All adjustments and tightening of hardware must be
completed before the coupling is re-assembled and tightened.

INITIAL MECHANISM ADJUSTMENTS

If a major tear down of the mechanism has been made the
following procedure must be followed in order to reajust the
mechanism to prevent damage to the vacuum interrupters.

If it is desired to verify the mechanism adjustments refer
to the procedure described under “Periodic Mechanical Adjust-
ments”.

Select the mechanism stroke by putting the Pin in proper
transfer crank hole for desired contact gap setting (1/2” —
5/8”- 3/4”). Refer to Fig. 6.

PULL ROD ADJUSTMENT

1. Start with interrupters plus supports and operating
insulators removed and a temporary operating tie bar
in place, connected to the 3 wipe spring assemblies. A
tie bar can be made by drilling three — 5/8” clearance
holes 10” apart in a piece of wood or metal approxi-
mately 23” long.
Overtravel stop screws should be backed out flush with
or below the surface of the horizontal bar.

GENERAL

The mechanical adjustments to the ML-17 mechanism and
interrupters must be made in the sequence given below, to
provide the most direct method and to prevent damage to the
vacuum interrupters. For nomenclature of parts refer to
“Exploded Schematic Rear View of ML-17” in Appendix.

2. Set the length of the pull rod to 14” as an initial adjust-
ment.

There is a mechanism stroke selection available, which is
set- at the factory. A variable radius crank is used to change
the constant flywheel stroke into a variable stroke for dif-
ferent interrupter gaps. NOTE: The mechanism stroke selec-
tion should not be adjusted in the field.

3. Charge the closing springs manually until flywheel roller
is against closing prop. Stop manual charging at once
and gag the closing springs if not previously gagged.

4. Check that the trip latch is reset under the trip roller.
If not, turn the open stop bolt clockwise to permit
it to reset. This is only a preliminary setting.

5. Push the manual close lever to release the closing latch.
Release the slow close pawl and manually operate the
gear motor to slow close the breaker until the pawl
releases near the bottom dead center position of the
flywheel. The brake will hold the flywheel in this posi-
tion.

CAUTION: Keep clear of tie bar when operating the
mechanism.

Fig. 6 Mechanism Stroke Selector
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2. Slow close the mechanism (be sure close prop has been
released) until the flywheel stops rotating. While closing,
guide the upper inserts on each operating rod insulator
into engagement with each interrupter movable contact
rod. Install split ring clamps.

6. The slotted links should have pulled the closing toggle
pin over center so that the rollers on the ends of the pin
are resting on the mechanism frame.

CAUTION: If the rollers are not against the frame, the
toggle must be tapped downward firmly so that they rest
against the frame before proceeding with adjustments. An indicator is provided on the wipe spring assembly

with graduations given in fractions of an inch on which the
wipe is indicated directly. However, to improve the accuracy
of wipe measurements and settings it is recommended that the
contact wipe gauge tool (See Fig. 7) which is furnished with
the power/vac metalclad be used.

7. Shorten pull rod until the “slotted links” have slight
slack on toggle pin (capable of being moved axially along
pin by finger pressure). Secure locknuts on the pull
rod.

TRIP LATCH CLEARANCE
The Gauge consists of an assembly which can be slid into

position on the orange erosion disc as shown in Fig. 7. The
Vernier Screw should be positioned over the top edge of the
wipe indicator. With the breaker still closed, slide the gauge
over the erosion disc. Turn the Vernier Screw until it contacts
the top edge of the wipe indicator. Remove the indicator with-
out disturbing the screw and measure the length of the screw
which is protruding from the guage as accurately as possible
with a Micrometer or Vernier Caliper. Record the readings for
each pole. Open the Breaker and repeat the readings. The
difference between the two readings is the contact wipe. The
wipe should be set as follows:

1. Push manual trip lever to release trip latch and open
mechanism. CAUTION: KEEP CLEAR OF TIE BAR
AND AREA BELOW IT. Manually operate gearmotor
to spring charged position until flywheel roller is against
closing prop.Stop manual charging at once.

2. Loosen latch checking switch bracket.

3. Check and adjust open stop bolt to given clearance be-
tween trip latch and roller of .000” — .020”. This is
determined by pressing down on the roller. Tighten
locking jam nut on open stop bolt.

Wipe (inches)Breaker Rating
4. Make sure closing spring is gagged.

13.8 - 500 .156-.172*
5. Retighten and adjust latch checking switch bracket.

Readjust when reduced to .140
OVERTRAVEL STOPS

All others .156 - .172*
Set overtravel limit stop set screws on all three phases by

running up finger tight against stops on wipe spring assem-
blies, then back off 1/4 turn and tighten locking nuts to
20-25 foot pounds.

Readjust when reduced to .125

*Do not readjust unless over .187”

To change the amount of wipe, close the breaker and
loosen the split ring clamps until they can be rotated freely.
Loosen the locknut below the operating rod insulator and
rotate the insulator the required amount. The thread pitch is
.091 inches so one turn will change the wipe by that amount.
The insulator will rotate against the end of the movable
contact rod and contact friction will prevent it from rotating.
This protects the interruptor bellows from torsional damage.
After changing the wipe, tighten the locknut first and then the
split ring clamp.

CONTACT WIPE

Contact wipe is the additional compression of a preloaded
spring, used to apply force to the vacuum interrupter contacts
and to provide opening kick-off force.

1. Remove the temporary operating tie bar (breaker open)
and mount interrupter assemblies and operating rod
insulators. Interrupter contacts must be in closed posi-
tion, confirm with a bell set. Position insulators to give
gap between top of insert to bottom of interrupter
movable contact rod of 1/2” — 5/8” or 3/4” as re-
quired. This must correspond with the transfer crank
setting. Tighten locknuts below the insulators. This is
a preliminary setting.

Bend erosion indicator arms into alignment with the
orange erosion disc if new interrupters are installed. If the
same interrupters are replaced they should be on the original
pole and the erosion indicators should not be reset. Trip
breaker — charge closing springs — remove closing opening
gag pin - close breaker - trip breaker.
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Fig. 7 Contact Wipe Gauge

PERIODIC MECHANICAL ADJUSTMENTS MECHANISM STROKE

All adjustments should be checked during periodic inspec-
tions and whenever it becomes necessary to repair or replace
parts that have become worn or defective while in service.

The mechanism stroke is set at the factory and no adjust-
ment is necessary. Figure 6 shows the location of the mechan-
ism stroke selector.

The following adjustments are listed in the order in which
they are to be checked. At the end of this section is a sum-
mary of mechanical adjustments and an adjustment sequence
table.

NOTE: It is necessary to remove the front cover from the
breaker first, to gain access to adjustment areas.
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TRIP LATCH CLEARANCEPULL ROD ADJUSTMENT

1. With the closing spring still gagged depress manual trip
lever to release trip latch and open mechanism. CAU-
TION: Stay clear of all moving parts when the breaker
is being opened or serious injury will result.

The closing pull rod acts as a turnbuckle, with a right hand
thread at the crank and a left hand thread at the flywheel
connection. To adjust pull rod refer to Fig. 8.

1. Gag the closing spring; refer to “Procedure for Gagging
Closing Spring”. 2. Manually operate gearmotor to charge close spring,

until flywheel roller is against closing prop. STOP
manual charging at once.2. Manually slow close the breaker refer to “Procedure

For Slow Closing Breaker”.
3. Loosen latch checking switch bracket. (The setting of

this switch is given under “Control Switches”).”
3. When the flywheel stops rotating and is held by the

brake, the close toggle rollers should be over center
against the mechanism frame, If not, they should be
tapped down firmly.

4. Refer to Figure 9. Using a straight edge across the
mechanism frame for reference determine the trip
latch clearance by depressing the trip roller against the
latch face from its spring rest position. If no apparent
motion exists, depress manual trip pushbutton and see
if the trip roller rotates.

4. Loosen the pull rod lock nuts (2) using a 15/16 open
end wrench. Loosen the flywheel brake clamp.

5. Rotate the pull rod (5/8 Hex) to shorten its effective
length until the “Slotted Links” have a slight slack on
the toggle pin (capable of being moved axially along
the pin by finger pressure). See Figure 9.

NOTE: The acceptable range of latch clearance is
.000” to .020” when being adjusted, but at .000”,
the trip roller must not rotate when the latch is moved
by depressing the manual pushbutton.

6. Tighten the lock nuts to 20-25 ft. lb. torque.
5. To adjust, loosen the locking nut (3/4 hex) under the

mechanism at the left hand end of the horizontal con-
necting bar.7. Proceed to set the trip latch clearance adjustment after

backing out the over travel stop bolts.
6. Then unscrew the open stop bolt (3/4 hex) Figure 10.

To decrease latch clearance while pushing the manual
trip pushbutton in and out until the trip roller just
starts to turn.

7. Screw in the open stop bolt until the trip roller no
longer turns.

8. Screw in an additional 1/4 turn.

9. Tighten locking nut against the interphase bar.

10. Proceed to overtravel stop gap adjustment.
00
MOo

o
00

00
00
£

Fig. 8 Closing Pull Rod
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Fig. 9 Trip Latch Clearance

1. Output Crank
2. Close Toggle
3. Trip Toggle
4. Trip Toggle to Frame
5. Trip Latch
6. Slotted Link

7. Transfer Crank
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Fig. 10 Open Stop Bolt
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OVERTRAVEL STOPS
~ 1 " H

PRIMARY CONTACT WIPE

The horizontal connecting bar has 6 Set Screws threaded
into it, to provide a stop for each pole to prevent overtravel
of the Power/Vac* interrupters (Figure 11).

An indicator is provided on the wipe spring assembly with
graduations given in fractions of an inch on which the wipe is
indicated directly. However, to improve the accuracy of wipe
measurements and settings it is recommended that the contact
wipe gauge tool which is furnished with the Power/Vac*
metalclad be used. Refer to “contact wipe” under “Initial
Mechanical Adjustments.”

EROSION INDICATOR

In the closed position, an indicator below the operating
rod insulator is aligned with a reference point on new inter-
rupters. See Fig. 12. With the breaker in the closed position,
the indicator will move upward from alignment with the
reference point due to contact erosion. NOTE: Contact o
erosion will increase the contact gap. 5

O
When erosion reaches 1/8”, the Power/Vac* interrupter w

should be replaced. Do not readjust the alignment of the refer- S
ence arm except when installing a new vacuum interrupter, &

oo

CO
O
00

Fig. 11 Overtravel Stop Bolts (N

00—

With the breaker in the open position, set overtravel limit
stop set screw on all three phases as follows:

Fig. 12 Erosion Indicator
1. Unloosen jam nuts on all 6 set screws.

2. Turn set screws on all 3 phases, Finger tight against
stops on wipe spring assemblies.

3. Back each set screw out 1/4 turn.

4. Tighten jam nuts to 20-25 ft-lbs.

5. Ungag closing spring.

6. Proceed to primary contact wipe and erosion indicator
check.
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CONTROL SWITCHES All control switches should be adjusted after mechanism
adjustments have been made. The switches should be adjusted
in their operated position so that there is 1/64” to 1/32”
clearance between the operator (6) and switch support (4).
Refer to control switch Figure 13 depicting 52 LC. The other
control switches mountings are similar in design.

There are four control switches used to monitor mechanism
operations. Refer to “Std. Connection Diagram ML-17 Me-
chanism” in Appendix for further details. The following
chart gives the location and function of each of the switches.

CONTROL SWITCH LOCATION FUNCTION

52 LC Front Lower
Left Side

Latch checking switch monitors the
position of the trip latch.

52 CL/MS Front Upper
Right Side

Close latch monitor switch moni-
tors the position of the close latch.
Switch is closed when latch is
capable of blocking fully charged
closing spring. Held open between
disconnect & connect positions of
breaker in metal-clad.

52 SM/LS 2 switches
Mounted together
Back middle upper
Right side

Limit switch for spring charging
motor contacts (1-2) (34) open
when springs are fully charged.

52 Chg Charge switch which monitors
closing spring positions. Contact
closed when closing springs are
fully charged.

3 7

bi Fig. 13 Latch Checking 52 LC

Ir-
1. Switch
2. Connection Tab
3. Mounting Screw
4. Support
5. Bolt, Washer
6. Operator
7. Clearance Measurement

o
<n
00
<N 42O
CO

00
PM

J

5
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LATCH CHECKING SWITCH CLOSE LATCH MONITORING SWITCH

To adjust the close latch monitoring switch (52 CL/MS)
refer to Fig. 15.

To adjust the (LC) latch checking switch:

1. Remove the front cover as outlined in “Disassembly of
Front Cover”.

2. Manually charge close spring per “Procedure for Charg-
ing Close Spring”.

3. With the breaker in the charged and open position.
Rotate the trip latch away from the stop by depressing
the trip pushbutton. Allow the latch to reset slowly
until the switch contacts close and the latch is fully
reset. This can be checked by using a ohmmeter or a
bell set. In this position measure the clearance between
switch operator and support acceptable clearance is
1/64 to 1/32”. See Fig. 14.

Fig. 15 52 CL/MS Control Switch

(No

With the breaker in the open and discharged position, o
perform the following to adjust the CL/MS control switch. ^

1. Remove front cover as outlined in “Disassembly of £
Front Cover”.

2. Remove front angle plate as outlined in “Disassembly of
Front Angle Plate”. Check to make sure that the close
latch is not sticking and resting against the flywheel.

Fig.14 52 LC Control Switch
3. With the breaker in this position, measure the distance

between the switch operator and switch mounting sup-
port. The acceptable clearance ranges from 1/64” to
1/32”.4. Adjustment can be made by loosening 2 - 1/4” bolts

and sliding mounting support so that the required clear-
ance is obtained. 4. Adjustment can be made by loosening 2-1/4” bolts and

sliding mounting support so that required clearances is
obtained.5. Torque mounting bolts to 5—7 ft. lbs.

5. Torque mounting bolts to 5-7 ft. lbs.6. Close the breaker by depressing close pushbutton.

6. Replace front angle plate.7. Trip the breakers by depressing trip pushbutton.

7. Replace front cover.8. Replace front cover.
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SPRING CHARGING MOTOR LIMIT
SWITCH AND CHARGE SWITCH

To adjust spring charging motor limit switch and charge

1. With the breaker open and the closing springs discharged
loosen the 52 SM/LS and CHG switch support mounting
bolts.

2. Push the switches as far upward as they will go.

3. Back control switches downward 1/64 to 1/32”.
4. Torque support mounting bolts to 5-7 lb. ft.

Fig. 16 52 SM/LS and 52 Chg Control Switches

SUMMARY OF MECHANICAL ADJUSTMENTS

1. Mechanism stroke selection (1/2” — 5/8” - 3/4”).

2. Closing Pull Rod - Slight play at slotted links

3. Trip Latch Clearance - 0” to .020”.

4. Overtravel Stop Gap — 1/4 turn from touching.

5. Primary Contact Gap — Nominal for rating erosion up to
1/8”

6. Primary Contact Wipe — 0.156” to 0.172”

7. Control Switches - 1/64” to 1/32” clearance
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ADJUSTMENT SEQUENCE

Primary Contact
Wipe and Erosion

indication
Control
Switches

Trip Latch Overtravel
Clearance Stop Gap

Closing
Pull RodWhen to Perform Adjustments

Major Mechanism Repair or
Disassembly (Interphase
Bar, Wipe Springs, Opening
Spring, Flywheel Assembly,
etc.)

53 41 2

5Periodic Inspection 2 4 31

Repair or Maintenance on
Interphase Bar, Wipe
Spring, Opening Spring or
Adjustment Made to Over-
travel Stop Bolts

3 421

Repair or Removal of
Interrupter, Interrupter
Support Operating Rod
Insulator

1

2Inspection for Contact
Wear

1

Inspection of Control
Switch Clearances 1

INTERRUPTER CLEANING AND TESTING

CLEANING

and upper primary assemblies per the procedures in “Disassem-
bly and Reassembly of Breaker Components” and clean the
inside surface of the interrupter supports and the outer insula-
tion surface of the Power/Vac* Interrupters.

CAUTION: Do not work on either interrupters or mechanism
unless both the closing springs and openings springs are either,
discharged or mechanically blocked and all electrical power
is removed. This precaution is required to prevent accidental
closing or tripping.

CAUTION: Be sure to discharge the interrupter midband ring
before removing the interrupters. See “High Potential Testing”.

Using dry non-linting cloth or industrial type wipers, clean
accessible insulation surfaces on the interrupter supports
and operating rod insulators. In service locations where con-
tamination is heavy or external flashovers have occurred dur-
ing interrupter high potential testing, remove the interrupter

Removal and reassembly of interrupters will normally not
require readjustment due to the design of the interrupter
operating rod insulator connection. However, interrupters
must be replaced in same phase.

24

store.ips.us
Courtesy of store.ips.us



When performing a high potential test, care and precautions
must be taken or serious injury may result.

The surface of the insulating envelope on the Power/Vac*
Interrupter should be cleaned prior to high potential testing to
minimize possible external flashovers due to dirty insulation.
The enclosed interrupter construction of the circuit breaker
combined with heat dissipating fins make it impractical to
clean the interrupter surface without removing the interrupter
from its insulating support. This procedure is described under
“Disassembly Reassembly of Breaker Components” the sur-
face of the interrupter can be cleaned by wiping with a clean
cloth with a mild evaporating industrial solvent such as me-
thanol. After reassembly the high potential test can be made.

CAUTION: Although the procedure for Hipotting a vacuum
interrupter is similar to that used for any other electrical
device, there are two areas that require the exercise of extra
caution.

1. During any Hipotting operation the main shield inside
the interrupter can acquire an electrical charge that
usually will be retained even after the Hipot voltage is
removed. This shield is attached to the midband ring of
the insulating envelope and a grounding stick should
always be used to discharge the ring as well as the other
metal parts of the assembly before touching the inter-
rupter, connections, or breaker studs. A long thin ex-
tension will be required on the grounding stick in order
to reach the ring through the heat dissipating fins on
some ratings.

Since the contacts are contained in a vacuum chamber,
they remain clean and require no maintenance at any time.

TESTING

Three checks are required on each pole unit:

1. Contact Erosion: A maximum contact erosion of 1/8”
is allowed. This is easily determined by checking the
indicator when the breaker is in the closed position.
An orange disc and an indicating bracket have been set
at the factory so that the finger and disc are horizontally
aligned. As the contacts erode, the disc will move above
the bracket.

2. High voltage applied across open gaps in a vacuum can
produce x-radiation that may constitute a health hazard
on prolonged exposure at close range unless the source
is adequately shielded. The patented internal shield of
the GE vacuum interrupter contributes to x-radiation
control by providing a measure of radiation shielding.

During equipment operation in the normal current carry-
ing mode there is no x-radiation because there is no open
contacts. When the contacts are open in normal service
on a maximum rated 15 kV system, the x-radiation at
one meter is well below the level of concern, and the
metal clad equipment enclosure provides additional
shielding.

2. Transfer Finger Wear. Examine the moving contact rod
projecting below the transfer fingers with the breaker
open, wiping off the lubricant in order to see the metal
surface condition. The finger locations should present a
burnished silver contact without a copper appearance.
If copper is visible at more than one location per pole or
the silver plating is worn, the interrupter should be re-
placed.

3. High Potential Test. This test of the interrupter will
determine the internal di-electric condition and vacuum
integrity. Each interrupter must be tested in the open
position at 36 kV (RMS) 60 Hertz.

CAUTION: AS WITH ANY OPEN CONTACTS IN A VAC-
UUM HAZARDOUS X-RADIATION CAN BE PRODUCED
IF THE VOLTAGE ACORSS THE CONTACTS EXCEED A
CERTAIN LEVEL, WITH A CERTAIN CONTACT GAP;
THEREFORE DO NOT CONDUCT HIPOT TESTS ON THE
VACUUM INTERRUPTER AT AC VOLTAGES HIGHER
THAN THE RECOMMENDED LEVEL OF 36 kV (RMS)
60 HERTZ. DURING THE HIPOT TEST, PERSONNEL
SHOULD STAND AWAY FROM AND IN FRONT OF THE
BREAKER TO TAKE ADVANTAGE OF THE SHIELDING
AFFORDED BY THE FRONT COVER WHICH SHOULD
BE LEFT IN PLACE DURING THE HIPOT PORTION OF
INSPECTION.

HIGH POTENTIAL TESTING

The high potential test is performed to test the vacuum
integrity of the interrupter. It is a go-no go test which will
confirm whether a sufficient vacuum level is present for
safe interruption.

If a DC high potential test is to be performed, the test
equipment recommended by the Product Department should
be used.

Do not use the 1.414 x AC value for DC Hipot, use 40 kV

A summary of steps for performing an AC high potential
test is as follows:

DC.
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1. Clean insulating support and exterior of Power/Vac*
interrupter if required.

DRY OUT PROCEDURE FOR VACUUM BREAKER

The breaker should be carefully protected against conden-
sation. CAUTION: Water absorption has an adverse effect
on the insulation parts.

2. Reinstall the interrupter and open the breaker.

3. Hipot each interrupter individually connecting the other
interrupters line and load primary disconnects to
ground. Ground the frame and the secondary wiring.

If breaker has been subjected to moisture, it should be
carefully dried out before being put back into service.

Drying out should be accomplished using forced warm air
(not greater than 1Q0°C) and then tested with either 1000 or
2500 volt insulation resistance tester. A reading of at least
200 megohms from primary disconnects to breaker frame
should be obtained. CAUTION: The combination of heat
lamps or incandescant lamps used with a cover or within
an enclosure should be avoided. Heat is generated by this
method, but moisture is prevented from escaping.

4. Increase the hipot voltage slowly to 36 kV and hold
for one minute. If no breakdowns occur during any
of the three hipotting operations, the breaker has passed
the hipot test and can be returned to service. If a break-
down occurs in the interrupter, it must be replaced.

A portable DC Hipot tester built for GE for use in testing
the Power/Vac* vacuum interrupters will be available for sale
from Product Department. Instructions for the use of this
tester will be included with the tester.

DISASSEMBLY AND REASSEMBLY OF BREAKER COMPONENTS

GENERAL PRIMARY DISCONNECT FINGER ASSEMBLY

The following information covers in detail the proper me-
thod of removing various parts of the breaker in order to make
necessary repairs. This section includes only those repairs that
can be made in the field. IMPORTANT: Upon completion of
any kind of repair work, all interrupter and mechanism adjust-
ments must be checked. Refer to the sections on “Breaker
Mechanical Adjustments” and “Electrical Checks”.

Refer to Drawing 0282A2700 in the Appendix for details
on disconnect assembly. Tools needed: hammer, drive pin,
GE D50H47 grease, and block of wood.

To remove the finger assembly refer to Fig. 17. Use a
hammer and drive pin and drive out roll pins (2). Back up
the bus connection stud (3) with a block of steel to prevent
pounding from damaging the vacuum interrupter.

It is recommended that before any work be undertaken for
the removal of breaker components that the appropriate sec-
tion of this Service Manual and the Power/Vac* Instruction
Book GEK-39671 be consulted. CAUTION: Do not work on
the interrupters or mechanism unless both the closing spring
and opening springs are either discharged or blocked and all
electrical power is removed. These precautions are required to
prevent accidental operation.

After roll pins have been removed pull the finger assembly
(1) to the rear off of the bus connection stud (3).

The terms “Right” and “Left” apply when facing the oper-
ating panel (Front) end of the breaker. NOTE: When re-
assembling devices be sure to use the correct bolts (thread
size, length, etc). Bolt lengths are critical in some cases, es-
pecially on the motor gear assembly.

It is good practice to re-install the bolts after removing a
device or place them in some container which is clearly iden-
tified as to where the bolts or parts came from.
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Fig. 17 Primary Finger Assembly

1. Finger Assembly
2. Roll Pin
3. Bus Connection Stud
4. Interrupter Support

To install the finger assembly (1) on stud (3) clean and
apply a new coat of GE D50H47 grease on the assembly and

^ stud. Align finger assembly with connection stud. Place a
5 block of wood across the finger assembly, as shown in Fig.
g 18 and using a hammer tap gently until completely on.

^
Drive the 2 roll pins (2) down through the indicated holes

in the finger assembly thus capturing assembly. CAUTION:
£ Support the bus connection stud with a block of steel to pre-

vent the pounding from damaging the stud.

SECONDARY DISCONNECT REPAIR

Tools needed are:

AmpR crimping tool Cat. #69710, wire cutters, wire
strippers, female mate to male pin.

oo

3

ooo
oo

OX)

u-
Fig. 19 Secondary Disconnect Repair

1. Amp^ Crimping Tool
2. Pins
3. Secondary Disconnect

Fig. 18 Installation Primary Finger Assembly
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Fig. 20 Secondary Disconnect Pins

1. Insulation Disconnect Block
2. Control Wire
3. Male Disconnect Pin
4. Female Disconnect Connector
5. Tabs

CAUTION: Do not tap or force secondary pins out or damage
with result to insulation block.

FRONT COVER

All mechanism repairs require removal of the front cover,
Fig. 21, for access. It is secured by four 3/8 bolts to the frame.To remove a pin from the secondary disconnect , use the

female connector (4) refer to Figure 20 and flatten the 2 tabs
so that the barrel is cylindrical in shape. Place the female
connector over the male pin (3) and push male pin out the
back side. Discard male pin. NOTE: The female connector
will compress the 2 tabs on the male pin. To Replace pin in
secondary disconnect, prepare end of control wire and using
AmpR crimping tool fasten control wire to a replacement pin.
Push pin into designated pin location until even with other
pins.

The tools needed to remove front cover are: 9/16” Socket
and ratchet wrench, 9/16” Open end wrench, Torque wrench
0- 6 0 ft. lbs.

To remove the front cover use a 9/16” socket and ratchet
to remove the four 3/8” bolts. Push the secondary disconnect
operating handle down and push in slightly. Lift front cover
out a little and then straight up.

If an AmpR crimping tool is not available, a wire of suf-
ficient length with the male pin assembled is available from
the factory as a repair part.

To replace the front cover — Place front the cover on me-
chanism and install 4 — 3/8” bolts and torque to 20 — 25 ft.
lbs.

n
ON
§
mooo

Fig. 21 Front Cover <N
DO

UH

1. Front Cover
2. 3/8” Bolts
3. Secondary Disconnect Operating Handle
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FRONT ANGLE PLATEWIRE COVERS

Tools needed to remove front angle plate are: 7/16”
wrench (socket or open end) 9/16” wrench (socket or open
end) Torque wrench 0 - 6 0 ft. lbs.

A cover (1), Fig.22 isolates the secondary wiring from the
primary circuits on each pole.

Tools needed to remove wire cover are: 7/16” Socket and
ratchet wrench or 7/16” open end wrench and torque wrench
0- 6 0 ft. lbs. CAUTION: The breaker should be in the open and discharged

position before removing front angle plate.

To remove the front angle plate refer to Fig. 23.i NOTICE Remove front cover per procedure as outlined in “Front
Cover”.

DO »01 ADJUST INTERRUPTER C0N1ACIS 08 APPLY AMr TORQUE
10 rMt MOVABU CONTACT OPERATING ROC Mill IHI S*II

C0UPIIMC BETWEEN IHI OPERATING 800 A*0 THE INIEBBUPTER
IS REMOVED All A0JUST IMG AMD TIGHTENING OF HARDWARE

MUSI BE COMPUTED BE FOSE THE COUPLING »S 8E ASSEMBlEO
REFER 10 INSTRUCTION BOOK GEKW6/1 FOB COMPUTE Of TAlIS

Remove the wire covers as outlined in Procedure “Wire
Cover”.2

Use a 9/16” wrench & remove the 8 — 3/8” bolts (6)
which fasten front angle plate to frame.

Remove the front angle plate (2) by grasping left side
and swinging it out horizontally to the right, remove the
spring charge indicator arm (connecting the charge/discharge
flag and the close shaft crank). The front plate is now free.

1

4
Grasping the front plate (2) firmly and remove completely.

3 To replace the front angle plate:

Start with the right side of front plate align and guide the
spring charge indicator arm into position on the close shaft
crank.

Fig. 22 Wire Cover
Using a 9/16” wrench install the 8 bolts (6) and torque

to 2 0 - 2 5 ft. lbs.
1. Wire Cover
2. Interrupter Support
3. Front Angle Plate
4. 1/4” Bolts

Install the wire cover per procedure under “Wire Cover”.

Install the front cover per procedure under “Front Cover.”
The front angle plate has a bearing for the manual wind

shaft. Great care must be excercised if the shaft is operated
without this bearing. A side thrust will break the shaft.

To remove the wire cover first, Remove the front cover ,
refer to “Front Cover” for procedure. Use a 7/16” socket and
ratchet wrench or an 7/16” open end wrench remove the
3—1/4” bolts (4). Lift off wire cover (1).

To replace the wire cover: place the cover (1) in position
and using a 7/16” wrench tighten the 3-1/4” bolts (4) fasten-
ing cover to the breaker frame. Torque the bolts to 5 — 7 ft.
lbs. To replace front cover refer to “Front Cover” for pro-
cedure.
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Fig. 23 Front Angie Plate

1. Interrupter Support
2. Front Angle Plate
3. Operation Counter
4. Caster Wheel
5. Secondary Disconnect Operating Handle
6. 3/8” Bolts
7. Spring
8. 3/8” Counter Bolts

OPERATION COUNTER CLOSING COIL

The tools needed to remove the closing coil are:The operation counter records the number of times the
breaker has closed. Tool needed to remove the counter is a
9/16” wrench. To remove the counter first remove the front
cover as outlined under “Front Cover”. Refer to Fig. 23
Disconnect spring (7) from operation counter.

Wire cutter/strippers 9/16” wrench (open end or socket
type) crimping tool butt connector torque wrench 0 — 60
ft. lbs.

While holding the counter (3) install the 2 — 3/8” bolts
and torque to 20 — 25 ft. lbs. To remove the closing coil refer to Fig. 24. Remove the

front angle plate per procedure outlined under “Front Angle
Plate”. Cut the 2 wires close to the coil (1). While holding
closing coil remove the 2 — 3/8” bolts holding bracket (4).
The coil and brackets are now free. NOTE: An alternate
method is to loosen the bolt closest to the plunger and remove
the other bolt. Then pivot the bracket and remove coil. Drive
out the pole piece for installation in the new coil.

To install the operation counter:

Align and position the counter over bolt holes.

While holding the counter (3) install the 2 — 3/8” bolts and
torque to 20 — 25 ft. lbs.

To replace the closing coil, install the pole piece (2) and
then install the right bracket while inserting plunger through
the bracket hole. Slide the coil over the plunger and into the
bracket on the plunger end. Install left bracket, aligning coil
pole piece with bracket hole. While holding coil assembly in-
stall the 2 - 3/8” bolts. Align plunger and coil so no binding
occurs. Torque the bolts to 20 — 25 ft. lbs. Butt connect (3)
the wires.

Attach the spring to the counter. Install the front cover.
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Fig. 24 Closing Coil

1. Closing Coil
2. Pole Piece
3. Butt Connector
4. Bracket
5. Armature

NOTE: The wires on the coil are longer than needed — do not
cut too short or too close to coil. Wires can be wound around
the coil tie wrapped and then connected.

To remove the trip coil refer to Fig. 25.

Remove front angle plate per procedure described under
“Front Angle Plate”. Cut the 2 wires close to the trip coil.
While holding the trip coil remove the 2 - 3/8” bolts (4).
Remove coil and brackets.

Check mechanical and electrical operation after the closing
coil has been installed. Reassemble the front angle plate and
front cover.

Drive out the pole piece for installation in the new coil.TRIP COIL

To install the trip coil first install pole piece (6) in coil (1)
and then align and place the trip coil plunger linkage in slot,
(if necessary) Install left bracket while inserting plunger
through the bracket hole, and slide the coil over the plunger
(2). Install right bracket, aligning coil pole piece (6) with
bracket hole. While holding trip coil assembly install the
2 - 3/8” bolts. Align plunger and coil, so no binding occurs.
Torque the bolts to 20 — 25 ft. lbs. Butt connect the two
wires.

Tools needed to remove trip coil are:

Wire cutter/stripper, 9/16” wrench (open end or socket
type), Crimping tool, Butt connector, Torque wrench (0 -
60 ft. lbs.)

Fig. 25 Trip Coil

1. Trip Coil
2. Armature
3. Bracket
4. Mounting Bolts
5. Butt Connectors
6. Pole Piece
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Remove the front angle plate per procedure described un-
der “Front Angle Hate”. Disconnect the 2 motor leads at the
terminal board. Using a 9/16” socket remove the 4 - 3/8”
bolts (3). Grasp gear motor and pull straight forward using a
rocking motion if necessary.

NOTE: The wires on the coil are longer than needed — DO
NOT CUT SHORT OR TOO CLOSE TO COIL. Wires can be
wound around the coil, tie wrapped and then connected.

Check mechanical and electrical operation of the Trip Coil
and install the front angle plate, wire cover and front cover.

To remove the gearmotor assembly the bracket (4) that
holds the gearmotor must be removed not the gear motor
by itself.

GEAR MOTOR ASSEMBLY

Tools needed to remove gear motor are:

To install the gear motor and bracket assembly refer to
Fig. 27. Align output gear shaft with spline (1) Fig. 27.9/16” socket and ratchet with extension and Torque

wrench 0 — 60 ft. lbs.

G\oFig. 26 Gearmotor Assembly
ooo
vo1. Gearmotor

2. Manual Charge Shaft
3. 3/8” Bolts
4. Mounting Bracket

(N

BO
CL.

vOFig. 27 Gear Motor Mounting
o
X

r*1. Spline
2. Bolt Pattern

<N
OX)

DL
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NOTE: It may be necessary to manually rotate charge shaft
in direction of arrow to achieve alignment. Work gear motor
into spline, making sure mounting bolt holes (2) are aligned.
Install the 4 — 3/8” bolts and torque to 20 — 25 ft. lbs. Con-
nect the motor leads to the terminal board and install front
angle plate, wire cover and front cover.

To remove 52Y Relay:

Remove front angle plate per procedure under “Front
Angle Plate”. Disconnect the wires to the relay and note
termination points on the 52Y Relay (1). Using a thin blade
screwdriver and holding nut on each screw, remove the two
screws that mount the 52Y relay (1).

52Y RELAY To reinstall the 52 relay:

Tools needed to remove 52Y relay: Thin blade screwdriver. Align 52Y Relay so that screw holes line up and fasten
relay with 2 mounting screws. Connect all control wires mak-
ing sure that they are connected to the proper terminals.
Install front angle plate wire cover and front cover.

Fig. 28 52Y Relay

1. 52Y Relay
2. Screws

Fig. 29 Auxiliary Switch

1. 52Y Relay
2. Open-Close Indicator
3. Auxiliary Switch
4. 52Y Relay Mounting Bracket
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AUXILIARY SWITCH Remove the two 3/8 mounting bolts (4) Fig. 31 and rotate
the assembly to gain access to the auxiliary switch terminals.

The tools needed to remove auxiliary switch are:
CAUTION: Note the position of the linkage of the auxiliary
switch because it must go back in the same position or the
switch will not operate properly. A “V’’ notch is on the
auxiliary switch shaft for reference.

Thin blade screwdriver , 9/16” hex socket, and ratchet
wrench with long extension and gas pliers.

To remove the auxiliary switch refer to Fig. 29.
Remove all wires and jumpers from auxiliary switch ter-

minals carefully noting the location of each. Remove the posi-
tion indicator from the switch shaft and the switch can be re-
moved.

Remove the front angle plate per procedure under “Front
Angle Plate”. Disconnect spring on operation counter and
loosen the linkage clamp on the Auxiliary Switch Arm. See
Fig. 30 (2).

o
Fig. 30 Auxiliary Switch Linkage Clamp

o
00

o
1. Operating Arm
2. Linkage Clamp.

m
CUD
E

Fig. 31 Auxiliary Switch
ONo
o1. Auxiliary Switch

2. Relay and Terminal Board Mounting Plate
_
CO

3. Open-Close Indicator
4. Mounting Bolts
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To reinstall the auxiliary switch-connect control wires and
jumpers on same terminals that the original switch had.
Install the linkage clamp (2) Fig. 30 on the switch shaft care-
fully noting the direction of the “V” on the shaft. Install the
2-3/8” mounting bolts (4) Fig. 31. NOTE: Ring terminal to
ground is under the head of the upper 3/8” bolt. Install the
open close indicator making certain the orientation is correct.
Tighten the linkage clamp and install the operation counter.
Install the front angle plate per procedure listed under “Front
Angle Plate”.

To install a control switch:

Check to ensure that the proper switch is being installed
(Normally open or normally closed). Install switch on mount-
ing bracket and connect control wires to switch. Install mount-
ing bracket using 2 — 1/4” bolts to frame. Adjust control
switch clearance per procedures outlined under “Control
Switches”. Make sure to torque bolts to 5 — 7 ft. lbs. Install
front angle plate per procedure under “Front Angle Plate”.
INTERRUPTER OPERATING ROD INSULATOR

CONTROL SWITCHES
Tools needed to remove operating rod insulator are:

The tools needed to remove a control switch are:
15/16” open end or adjustable wrench, 1—1/8” open end

or adjustable wrench, 3/16” alien wrench, and a thin blade
screwdriver.

7/16” hex socket and ratchet wrench, thin blade screw-
driver and Torque wrench (0 — 60 ft. lbs. )

Fig. 32 Latch Checking Switch

1. Latch Checking Switch
2. Bracket
3. Bolts
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m
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The procedure for removing control switches is basically
the same for all. The latch checking switch will be used for the
procedure. Refer to Fig. 32. Fig. 33 Operating Rod Insulator

To remove the front control switches, first remove the
front angle plate as described under “Front Angle Plate”.
Disconnect the wires from the switch at the terminals. Remove
the 2 — 1/4” bolts holding bracket (2) Fig. 32. Using a small
screwdriver remove the switch from the mounting bracket.

1. Operating Rod Insulator
2. Split Ring Clamp
3. Allen Wrench
4. Movable Contact Rod
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To Install Operating Rod Insulator:The breaker should be in the open position with the closing
spring discharged. It is not necessary to remove the interrupter
support to remove the Operating Rod Insulator. The front
cover must be removed as per procedure listed under “Front
Cover”.

Hand turn operating rod insulator on in a CW direction.
Adjust primary contact wipe per procedures outlined under
“Contact Wipe”. While holding bottom nut tighten the top
nut. To reconnect the operating rod insulator (1) Fig. 35
and the interrupter contact rod (2), it is necessary to slow
close the breaker. Refer to the procedure outlined under
“Manual Slow Closing Breaker”.

CAUTION: Before proceeding, ground the primary discon-
nects and the midband ring on the interrupter.

CAUTION: Do not apply any torque to the movable con-
tact operating rod until the split coupling between the opera-
ting rod and the interruptor is removed. Use a 3/16” alien
wrench (3) Figure 33, remove the two alien screws. Half of
the split ring clamp (2) is now free. To remove remaining half
of the split ring clamp, insert a thin blade screwdriver into the
non-threaded screw holes and very gently pry downward.
Push the interrupter contact rod (4) up to its closed position
if it does not spring up unaided. NOTE: Due to the vacuum
inside the bottle, the contact rod should automatically spring
up once the split ring clamp is removed.

While holding the bottom nut (3), Fig. 34 loosen the top
1-1/2” nut (2) in a CCW direction until the interrupter opera-
ting rod insulator is free to rotate.

Hand turn operating rod insulator completely off.

Fig. 35 Operating Rod Insulator

1. Operating Rod Insulator
2. Interrupter Contact Rod
3. Interrupter Support

Install the split ring clamp and tighten the two alien screws.
Ungag the closing spring and install the front cover per pro-
cedure listed under “Front Cover”.

3

Fig. 34 Operating Rod Insulator

1. Operating Rod Insulator
2. Top Nut (1-1/8” Wrench)
3. Bottom Nut (15/16” Wrench)
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INTERRUPTER SUPPORT ASSEMBLY CLOSING SPRING

Tools needed to remove the interrupter support are: 9/16”
wrench (open end or socket type), torque wrench, and a
3/16” alien wrench.

Tools needed to remove the closing spring are:

5/8” hex socket, ratchet wrench, drift pin and hammer.
NOTE: It is not necessary to remove the front cover or any
other breaker components, when removing closing spring.

To Remove a Interrupter Support refer to Fig. 36. Re-
move the front cover per procedure listed under “Front
Cover”. Remove the split ring clamp (2) Fig. 33 as described
under “Interrupter Operating Rod Insulator”. To Remove the closing spring gag the spring by referring

to “Gagging Closing Spring”. Trip the breaker by manually
depressing the trip button. Refer to Figure 37. Rotate the
flywheel (3) by hand in a CCW direction, until the roll pin
holding the closing spring shaft in the trunnion (connected to
flywheel assembly) is accessible. Drive the roll pin out. Lift the
closing spring from the mechanism.

Fig. 36 Interrupter Support

1. Interrupter Support
2. 3/8” Bolts
3. Mechanism

Fig. 37 Closing Spring and Flywheel AssemblyNOTE: If removing more than one support , it is recommended
that each support be identified as to which pole it was re-
moved from.

1. Mechanism
2. Closing Spring
3. Flywheel Assembly
4. Roll Pin
5. Trunnion

Remove the 4 — 3/8” bolts (2) Fig. 36 (one in each corner).
These 4 bolts fasten the interrupter supports to the frame.
Carefully lift off interrupter support.

To Install the Interrupter Support: To Install the Closing Spring:

Carefully position the support and align on the mechanism
frame holes. Install the 4 — 3/8” bolts and torque to 20—25
ft. lbs. Connect the operating rod insulators by following the
procedure outlined under “Operating Rod Insulator”.

Insert the closing spring shaft into the trunnion (5) on the
flywheel. Insert the roll pin (4). Rotate the flywheel over
center in a CW direction. Refer to the Procedure for “Gag-
ging Closing Spring” and ungag the spring.
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OPENING SPRING

Tools needed to remove opening spring are: 9/16” wrench
(open end or socket type), torque wrench.

Fig. 38 Breaker Mechanism ON
\Q
O
CO
^ro

1. “V” Channel
2. 3/8” Bolts
3. Opening Spring
4. Wipe Spring

00

00
CO

tL,

To remove the opening spring remove front cover, wire
covers and front angle plate. Gag the closing spring, opening
spring and remove the operating rod insulators and inter-
rupter supports on poles 2 and 3. These procedures are ex-
plained under “Disassembly and Reassembly of Breaker Com-
ponents”. Remove the 6 — 3/8” bolts (2) Figure 38 that fasten
“V” channel (1) to the mechanism frame.

<N
CAUTION: Do not remove 3/8” bolts from the mechanism g
frame cross members or “V” channel supports before gagging 5
both closing and opening springs. Remove the “V” channel §
support (1) and then remove the opening spring (2) Fig. 39 o\

by tilting and lifting out. DO
•-H

To install the opening spring, insert the opening spring
into position and install the “V” channel and tighten the
6 - 3/8” bolts. Torque to 20—25 ft. lbs.

Refer to the procedure “Gagging Opening Spring” and
ungag the spring. Manually trip the breaker by depressing the
trip pushbutton.Fig. 39 Opening Spring

1. Mechanism
2. Opening Spring

Install the interrupter operating rod insulators, interrupter
supports on poles 2 and 3, front angle plate, wire covers and
front cover. These procedures are outlined under “Disassembly
and Reassembly of Breaker Components”.
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“X” RETAINING RINGS To install the new “X” ring:

“X” retaining rings are widely used in the ML-17 mecha-
nism to retain pins. They can be installed and removed with a
pair of pliers. Reuse is not recommended. Tool needed to re-
move “X” retaining rings is a pair of gas pliers.

Position the new “X” ring (2) on the pin (1) groove, and
slowly squeeze the installing ears (4) closed, making sure that
there is no more than 1/32” gap (5) between the ears.

To remove “X” retaining rings refer to Fig. 40. Slowly
squeeze the removal ears (3) while pulling in direction to
remove the “X” retaining rings.

Fig. 40 “X” Retaining Rings

1. Pin
2. Ring
3. Removing End
4. Install End
5. 1/32” Maximum Gap
6. Discard if Crack is Visible

Fig. 41 Horizontal Connecting Bar

1. Bell Cranks
2. Connecting Bar
3. Overtravel Stop Bolts
4. Pins
5. “X” Retaining Rings
6. Opening Stop Bolt.
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HORIZONTAL CONNECTING BAR

Tools needed to remove the connecting horizontal bar are:
3/4” hex socket ratchet wrench, gas pliers, 3/4” open end
wrench and screwdriver.

To Remove the horizontal connecting bar gag the closing
and opening spring per procedure outlined under “Breaker
Operation”. Place the breaker on its side as shown in Fig. 41.
Loosen the overtravel stop bolts (3). Using a 3/4” open end
wrench loosen the jam nut on the opening stop bolt. (6)
Using a 3/4” socket and ratchet wrench backout the opening
stop bolt (6). Remove the “X” retaining rings at connection
points between bell cranks and horizontal connecting bar.
Remove the pins (4) on each pole. The connecting bar can
now be removed from the mechanism.

r-*
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To install the horizontal connecting bar: Align the bar
into position — making sure that the ears (bracket) on the
opening spring are seated properly in position. Position the
bell cranks (1) and insert the pins (4) into the three con-
necting holes. Install the “X” rings and ungag the opening
spring per procedure outlined under “Gagging Opening
Spring”. Adjust the open stop bolt per procedure outlined
under “Trip Latch Clearance” adjustment. Adjust the over-
travel stop bolts (6) per procedure outlined under “Over-
travel Stops”. Place the breaker in the upright position and
Check the remaining adjustments per the adjustment table.

Fig. 42 Wipe Spring

WIPE SPRING ASSEMBLY

To remove a wipe spring assemblies on phases 2 and 3 the
horizontal connecting bar must be removed. See section on
“Horizontal Connecting Bar”. Remove the pin through the
bell crank that connects to the frame and the wipe spring
can be removed as an assembly — See Fig. 42. On phase 1
the wipe spring assembly must be disassembled in place and
parts must not be reused.

VACUUM INTERRUPTER

Tools needed to remove vacuum interrupter are: 9/16”
wrench (open end or socket type), 1/4” Allen wrench, Screw-
driver, and Torque wrench.

CAUTION: When removing the primary connection bars
from a vacuum interrupter do not twist them, or damage to
the interrupter will result.

To install a new wipe spring assembly (except on pole 1) -
Position the spring in the bell crank holes and reinstall the
pin through the bell crank and frame. Install the connecting
bar and readjust the mechanism as called for under “Horizontal
Connecting Bar”. To remove a vacuum interrupter, first remove the inter-

rupter support as outlined under “Interrupter Support Assem-
bly”. Refer to Fig. 43 and remove the 4 — 3/8” bolts holding
the connection bar (2) to the support (1).
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Fig. 43 Vacuum Interrupter Assembly

1. Interrupter Support
2. Upper Primary Connection Bar
3. Vacuum Interrupter Fig. 44 Interrupter Assembly

1. Interrupter Support
2. Vacuum Interrupter
3. Guide Assembly
4. Lower Primary Connection Bar
5. Movable Contact Rod
6. Nuts

vO
00 Unbolt upper and lower primary connection bars. Care-
§ fully turn the assembly upside down and remove the braided
w pigtail from the stud. Hold the bottom primary connection bar
? and gently push the movable contact rod until it is completely
.SP through the transfer finger assembly. Carefully lift the inter-

rupter support over the vacuum interrupter. See Fig. 44.
Place the vacuum interrupter and connection bar on a work
bench. Remove the triangular guide assembly (3) from the
bottom of the vacuum interrupter by removing the 3 — 5/8”
nuts (6) Fig. 44. Refert to Fig. 45. Loosen the 1/4” alien
screw (4) on pinch collar on the primary connection bar.
Using a screwdriver pry pinch collar apart and slide the con-
nection bar (2) off. The interrupter is now disassembled from
its connections.

ocn

To install a vacuum interrupter install the upper primary
connection bar on the vacuum interrupter flush with its

^ shoulder. Make sure to center the pinch off tube of the
~ vacuum interrupter in the slot. Tighten down the 1/4” alien

^ screw and replace the guide assembly on the bottom of the
S, interrupter and torque the nuts to 5 to 8 ft. lbs. Lubricate the

movable contact rod (5) Fig. 44 with D6B15 or Mobile 28

^ lubricant. Install the lower primary connection bar (4) Fig. 44.
E Install the vacuum interrupter in the support, applying a force

straight downward. Do not twist! Install the spaces between
the support and the upper primary connection bars and install
the 4 — 3/8” bolts and torque to 25 - 30 ft. lbs. Carefully
turn the interrupter support upside down. Reconnect the
braided pigtail from the primary connection bar to the Guide
Assembly. Install the interrupter support per procedure
listed under “Interrupter Support Assembly”.

Fig. 45 Vacuum Interrupter

1. Vacuum Interrupter
2. Upper Primary Connection Bar
3. Pinch Off Tube
4. Allen Screw

• -r
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TRANSFER FINGER ASSEMBLY

The tools needed to remove transfer finger assembly are:

2 — Holes clamps, Screwdriver, and a 1” Round bar.

To remove the transfer finger assembly:

Remove the interrupter support and lower primary con-
nection bar as described under “Vacuum Interrupters”.

Fig. 47 Transfer Finger

1. Inner Spring
2. Outer Spring
3. Transfer Finger

ON
0\
Ocn
"3-ooo

To replace the transfer fingers insert the inner spring (1) ^into the outer spring (2) (there are 9 sets) Fig. 47 and insert ob
the springs in position on fingers, and arrange the Fmgers u"
into a circle. Fig. 48.

Connect the 2 hose clamps together and place the clamp
around the transfer fingers as shown in Fig.48.

Fig. 46 Transfer Finger Assembly

1. Connection Bar
2. Fingers
3. Plates
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Refer to Fig. 46. Remove the 3 plates (3) from the connec-
tion bar (1). Tap the fmgers out of the connection bar care-
fully as they are spring loaded. Inspect and replace any fingers
showing bare copper. Fig. 48 Transfer Finger

1. Hose Clamps
2. Transfer Fingers
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Insert a 1” round bar (1) in the center of the finger assem-
bly and tighten the hose clamp screws, until the assembly is
about the same size as the hole in primary connection bar.
See Fig. 49.

Apply a thin coat of D6B15 or Mobil 28 lubrication to cir-
cumference of primary connection bar hole. Position the
transfer finger assembly over the connection bar as shown
Fig. 50 and remove the 1” round bar. Gently tap the fmger
assembly evenly into the connection bar.

If the assembly has a 2nd transfer finger assembly replace
the fingers in the same manner and position and 2nd assembly
opposite the first. Position the plates one on each side of the
connection bar to hold in the transfer fmger assembly to-
gether. NOTE: Green coating should be placed against the
fingers. Install 4 1/4” bolts and torque to 25 — 30 ft. lbs.
Apply a thin coat of D6B15 or Mobil 15 lubricant to the
interrupter movable contact rod. Grasp the connection bar
and carefully align and push straight down over the movable
contact rod. Do not twist conneciton bar or movable contact!
Reassemble the interrupter as described under “Interrupter 1

Support Assembly”.
TOGGLE LINK BEARINGS

It may be necessary to replace the 2 bearings in the toggle
assembly.

The tools needed to replace the bearings are: gas pliers,
drift pin and hammer.

With the breaker in the open and discharged position the
toggle link assembly (1) Fig. 51 is accessible from the back.

Fig. 49 Transfer Fingers

1 . 1” Round Rod
2. Hose Clamp
3. Transfer Fingers

\D
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o
00

CO
ZL

u-
Fig. 51 Toggle Link AssemblyFig. 50 Transfer Finger Assembly

1. Toggle Link Assembly
2. Bearing
3. “X” Retaining Ring
4. Toggle Pin
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Remove the “X” retaining rings and the toggle pin (4)
from the linkage. Drive out the worn bearing (2).

Drive out the broken shear pin. Before installing a new
shear pin the cause of the original breakage should be de-
termined.

To install a new bearing place the new bearing into posi-
tion and push into place. Install the toggle pin (4) in the link-
age and put on a new “X” retaining ring.

To install a new shear pin: tap a new shear pin into position
and slide the retaining ring over the shear pin. Install the inter-
rupter support and operating rod insulator.

SHEAR PIN REPLACEMENT
FLYWHEELS AND WIND HUB ASSEMBLY

The shear pin located under pole 3 is designed to break
when there is a malfunctioning of the closing spring changing
linkage. It is installed in the gear motor output shaft as shown
in Fig. 52. The tools needed to replace the shear pin are:
screwdriver, 5/8” hex socket and ratchet, hammer and drift

Both the front and the rear flywheels and the wind hub
should be removed as one complete assembly. See Fig. 51.

Tools needed to remove the flywheel and wind hub assem-
bly are: Tie Bar to tie all 3 wipe spring assembly together drift
pin, hammer, gas pliers, side cutting pliers, and 9/16” wrench
(open end or socket type).

pm.

To remove a broken shear pin the interrupter support and
operating rod insulator must be removed. Refer to “Inter-
rupter Support Assembly” and “Interrupter Operating Rod
Insulator “for their removal.

To remove the flywheel and wind hub assembly refer to
Fig. 53.

Slide the shear pin retaining ring (2) Fig. 52 to one side to
expose shear pin (1). This can be done by carefully prying
one end of the ring.

Align the outer hole with the broken shear pin piece. This
is accomplished by manually turning the charge shaft and the
wind hub. The wind hub can be turned using a pry bar if
necessary.

Fig. 52 Shear Pin

m
1. Shear Pin
2. Retaining Ring
3. Gearmotor Output Shaft §
4. Wind Hub

o
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Fig. 53 Flywheel and Wind Hub Assembly

1. Front Flywheel
2. Rear Flywheel Near Closing Spring
3. Wind Hub
4. Close Latch

Remove the closing spring as described under “Closing
Spring”.Remove all 3 interrupter supports and all 3 operating rod

insulators as described under “Interrupter Support Assembly”
and “Interrupter Operating Rod Insulator”.

Fig.54 Pull Rod

1. Pull Rod
2. Closing Spring
3. Gag Pin Interlock Spring
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Remove the pull rod (1) Fig. 54 by loosening the locknut
at the flywheel trunnion and rotating until it is completely
out. Rotate the flywheel (facing the back) in a CW direction
until the close latch can be lifted up far enough so it will
not interfere with the flywheel. Remove the 2 “X” retaining
rings (2) Fig. 55 which retain the close shaft and the flywheel
shaft. Remove the gag pin interlock spring (4) Fig. 54 from
back plate (1). Cut any wire ties, which holds wire to the back
plate. Remove the back plate by removing the 8 — 3/8”
bolts (2 on each side and 6 on the top) which fasten the back
plate to the mechanism frame. Unscrew the guide bar on the
secondary disconnect and while holding the flywheel slide the
back plate completely off. Slide the retaining ring covering the
shear pin towards the front of the breaker. Failure to do this
will cause interference when removing the assembly. Slide off
the flywheels and wind hub as one complete assembly.

To Install the flywheels and wind hub assembly:

Lift the 52 chg and SM/LS actuating levers, slide the fly-
wheel and wind hub assembly completely on. Slide the retain-
ing ring on over the shear pin. Align the back plate and install
the 8 — 3/8” bolts.Torque to 20 — 25 ft. lbs. Attach the guide
bar to the secondary disconnect. Using wire ties, fasten the
control wires to the back plate. Attach the gag pin interlock
spring to the mechanism. Install, new “X” retaining rings on
the close shaft and flywheel shaft. Install the pull rod and
the closing spring. Refer to “Mechanism Adjustments” for ini-
tial mechanism adjustments. Perform all adjustments.

Fig. 55 Breaker Mechanism

co

1. Back Plate
2. “X” Retaining Rings
3. Close Latch
4. Secondary Disconnect
5. Wire Ties
6. Bolts
7. Guide (Secondary Disconnect)
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TROUBLE SHOOTING GUIDE FOR ML 17 MECHANISM
FAILS TO CLOSE

NO VOLTAGE

IMPROPER ADJUSTMENT
LIMIT SWITCHES

52 CHG LOOSE WIRES

SWITCH FAILURE

ELECTRICAL
IMPROPER ADJUSTMENT

52LC/S LOOSE WIRES

SWITCH FAILURE52X - OPEN COIL

LOOSE WIRES

SWITCH FAILUREAUX. SWITCH

FAILURE OF OPERATING LINKAGE
FAILS
TO N/O CONTACTS NOT MAKING
CLOSE

LOOSE WIRES52Y

NOT DROPPING OUT AT CORRECT TIME

ILL-FITTING DISCONNECT
DISCONNECT

LOOSE OR CORRODED PINS

CHECK FREENESS OF CLOSE SHAFT MECH. ARMATURE LINKAGE

ADJUST CLEARANCE
MECHANICAL

TRIP LATCH IS NOT
RESETTING NOT RETURNING TO STOP

CHECK TRIP LATCH MOVEMENT
WITH MANUAL BUTTON

CHECK TO SEE IF BREAKER IS CHARGED
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FAILS TO TRIP

NO VOLTAGE
LOOSE WIRES

TRIP COIL "OPEN" COIL

RETURN SPRING BROKEN
ELECTRICAL

LOOSE WIRES

SWITCH FAILUREAUX. SWITCH

SWITCH OPERATING LINKAGE FAILURE
FAILS
TO POOR FIT
TRIP

DISCONNECT
LOOSE OR CORRODED CONNECTION

LINKAGE ON TRIP PLUNGER BOUND UP

MECHANICAL

PIN COULD HAVE FALLEN OUT OF SHAFT JUNCTION

TRIP-FREE

VOLTAGE ON TRIP CIRCUITELECTRICAL

NO CLEARANCE
NOT RESETTING

FAILURE OF RETURN
SPRING

TRIP-FREE
TRIP LATCH TRIP SHAFT

BINDING

TRIP COIL LINKAGE
BINDING

MECHANICAL

NEGATIVE INTERLOCK NOT ADJUSTED
PROPERLY

TOGGLE LINK NOT MAKING TOGGLE POS. DUE TO
BEARING WEAR
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FAILS TO CHARGE

ILL-FITTING DISCONNECT
DISCONNECT

LOOSE OR CORRODED PINS

IMPROPER ADJUSTMENT

52 SM/LS SWITCH FAILURE

LOOSE WIRES
LIMIT SWITCHES

IMPROPER ADJUSTMENT

52CL/MSELECTRICAL SWITCH FAILURE

LOOSE WIRES

CHARGING MOTOR TERMINAL BLOCK CONNECTION LOOSE

MOTOR FAILURE

CHECK FOR ROTATION OF GEARBOX
OUTPUT SHAFTFAILS

TO CHARGE

CHECK SHEAR PIN AT DRIVE SHAFT JUNCTION

CHECK CHG. PAWL
OPERATION

IF CHG. WHEEL
TURNS CHECK TO SEE IF

FLYWHEEL ASSEMBLY
HAS STOPPED IN
PROPER POSITION

MECHANICAL

MOTOR RUNS BUT
DOES NOT CHARGE
SPRING

CHECK FOR PROPER RESET OF
CLOSING LATCH IF CLOSE SPRING
IMMEDIATELY DISCHARGES AT END
OF CHARGING CYCLE
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APPENDIX.

AA Eccentric shaft connecting flywheel halves
BB Hex shaft connecting Transfer cranks
CC Flywheel rotation axis
DD Hex shaft connecting Output cranks

Rear Flywheel Section
2 Front Flywheel Section
3 Close Roller
4 Close Latch
5 Close Latch Checking Switch
6 Closing Spring Assembly
7 Gag Pin in Closing Spring Assembly
8 Hex Shaft with Connection Blocks on Flywheel

Wind Pawl
Clow Close Pawl
Wind Hub
Pawl Disengagement Cam Surface — on Frame
Pull Rod
Adjustable Throw Transfer Crank
Adjustment Link and Indicator
Transfer Crank

1 9
10
11
12
13
14
15
16

Exploded Schematic (Rear View) of ML-17 Mechanism
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17 Slotted Link
18 Trip Latch
19 Link — Trip Toggle to Frame
20 Link — Close Toggle to Trip Toggle
21 Link — Output Crank to Close Toggle
22 Output Crank
23 Pole 1 Bell Cranks
24 Wipe Spring Trunnion Block
25 Interrupter Operating Rod Connection
26 Wipe Spring
27 Overtravel Stop Adjustment — on Each Pole
28 Horizontal Connecting Bar
29 Opening Spring Assembly
30 Opening Stop Block
31 Dashpot
32 Brake
33 Closing Latch Shaft

34 Auxiliary Switch Drive Arm
35 Idler Link
36 Switch Drive Arm
37 Auxiliary Switch — SB-12 — Four Stage
38 Position Indicator Flag — on Switch Shaft
39 Operation Counter
40 Spring Charge Indicator Arm
41 Rod
42 Spring Charge-Discharge Indicator Flag
43 Spring Motor Limit Switch
44 Spring Motor limit Switch Operator
45 Reduction Gear Housing
46 Gearmotor
47 Trip Latch Checking Switch
48 Enabling Pin
49 Pin Retainer
50 Opening Stop

Exploded Schematic (Rear View) of ML-17 Mechanism (continued)
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y^-zo 5 - 7 F T L B S
fc - /6 22 * ^7 FT* LBS

26
6 * * IO°9 0 .

\IZ-I3-I4-I5

J \B CA CA 0 kV< / /2 75 20 l\ 522 -230 0 <0<.
4T T

Ii

mafrrrrtr i i
j i ,o

kr2 CA & Ic>
I0 CA <1> / POi- DO

/c v 8 ¥
;—G> ® £

I S

® ®
® ® oo

PFvr.-
7
-PD Z•t .ooo-iO 30 3'-7.G2 !6-rM8 3(2) «•

I

(MM)
-RI .:?.s F*RII.:. r >

!»w« P** ri ft.io.it,12
4 ?3.?4 2S Pen 6 ! >fa

c ADDcD T tt,5 PCAJ 9T(*+-'

TTZ . m»«•. ^ •:
* /«*/.. A.
* • **•* t V*+

M n,il7*>

:» r *
/

E
T.fc 0>M MAS 7 )»

2 I OCN
^* 7*2 9 **_ "W^TPT S VOIMST3 I0*f******* 0CN» T)fc
Zit 19V

gJABK'^EPBl
|<fr4 7^E - j#»?bugL _

6 | ToT

»». 0I17C2 I33I ••% «*0 XV / ^ / 9 -?? ysi +*U\ ioc*’«»« co*« o« wcr «•*VO . 1 2»»—r IT*ira U.(A 3 5

V *.
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GENERAL0ELECTRIC
DRAWING TITLE DIST. PAGE NO.DATE DEPT.SECT.PARTS LIST NO. AUX .SW ASM (COMPLETE) R 1SED08/22/770177C2I33 00

DRAWING REV. PER SHEETP t
GROUP NUMBER AND QUANTITY108 93 5 6 742REV. I

0506 r CHG.
I BY

001NO. DRAWING NO. REV.
U/MMAT'l SPEC.DESCRIPTION

001EA0177C2114P001
0282A2103P001
Q282A2035P001

1 sw 00EA 1PL MTG RELAY
TERM BD

2 00EA 13
00EA 10282A2Z23P001

0282A2026P001
0282A2281P001

INO OPEN CLS
LBL ARROW
SPCR REL PL

4
1 00EA5 003EA6

00EA 20282A2039P001
N402P4386
N22P2502286

GROMMET
WASH
BOLT

7 01 CEA 5c 01 CEA 1

01 cEA 2N405P4386
N210P25B6
N22P2102086

LK WASH
HEX NUT
BOLT

10 01 CEA 211 042 CEA12
01 CEA 2N4O2P4106

N210P21B6
N405P.11B6

13 WASH 01 cEA 1NUT14 01 CEA 2LK WASH15
01 CEA 2N37P15O1206

N405P68B6
N210P15B6

SCR SLOT HD
LK WASH
)NUT MACH

16 01 CEA 217 01 cEA 2C
0410282A2089P001

0282A2226P001
N22P25028B6

EA19 SPG 041EALEVER
BOLT

20 C04EA 121
04EA 20282A2415P001

N210P21B6
0282A2481P001

22 WASH SPL 05 CEA 123 NUT
04EA 1SPACER24

05 CEA 1N402P1386
0282A2413P001i WASH

STRAP 06EA 1

GROUP DESCRIPTION

001

AI IX SWITCH

CHARGE TO REVISION DESCRIPTIONDIS 1

ADDED P26 8/22/778 97 2
SWITCHGEAR EQUIPMENT DIVISION

BURLINGTON IOWA PRINTED 08/22/77
EDP R 0177C2133 100 END

SE I045(0)6-74 PARTS LIST NO.MADE BY DIST. SECT. PAGE NO. CONT. ON

COPY
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4 ® i1 »1 3 | I I >1 9 I CENIRAl&IliCTRIC2 B4 7 a
]f tmtUWtlSS OTKIWWM

Whitts. W
twcirup UM TN foiion* -

BASIC MECH ASMA#fi.4D

^ k inn mat >o> VAT M/C

BASIC ML-17 MECHANISM ASSEMBLYA

3 5 8
(^ooi)3 2

13o ^002)B I I II «WI I
28lo i C SEE NOTE I)

4I \2 \13 284 5C 2 8 VIEW A-A
(SEE NOTE I) 13

2
2213 1313

D

5

<
k28 <E \BOTH SIDES

(SEE NOTE I)
BOTH SIDES

CSEE NOTE I)\
\ CSEE NOTEDr

i \.120 /REF. //[ 115 /o 1.45,1.42 REF.
iF

Q1 A r r
31 TYP. \I0,I I A 4

GAP REF.
8 7, 28

»*>*U >03 PLCS. 12,54
H

NOTE I. LUBRICATE SLIDING SURFACES WITH GREASE PART 28 Q I 44D I4£> / - Sfl /
FI i 31 l if ® I ii i ® ii 2 5 lO4 7 8

O N

« •
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GENERAL $$ ELECTRIC
DIST. IPACC NODRAWING TITLE

8ASIC MECHANISE ASStMB
DEPT.
SEO

DATEPARTS LIST NO.
014401123

SECT.
W0 8 /19 / f 7 10 0

DRAWING REV. PER SHEETP L
GROUP NUMBER AND QUANTITY105 7 fi 963REV. 2 4

13 04CMV »r
u02ooi 0 *J3DRAV/ING NO.

U/MMAT'L. SPEC.DESCRIPTION
1 10209P3505P0 Q 1

020983558(3001
02C 983535G0 O 1

EA 11 11 HOR BAR
•̂ IPE S°3 AS*-'
CRK ASM

01E A 22
112 2 23 c £

110209835353002
0177C2115P001
0282 A 2152P001

2 2t A4 C°K ASM
SEAHORSE
STRKR STA S*

11E A 2 225
11E A l1 16

1 1E A 3 3Q 282 A 2104P004
C 282 A 2015P 005
W22P2501086

3PIN 2 GROOVE
X * A Su # 317
BOLT

7
11EA 6 66S
11EA 2 2 2 C9
11 CM213P25P6

M405P1356
N173P252S66

6 AL ANUT JAP
LK WAS*SCR SET DOG

10
11t A 6 C511 o

EA 11 CA12

11020983555 GO 02
IM 213P2966
0282 A2176R 0 C 1

2 213 EA*IPE SPG AS -** 13E A
E a

1 1 1 C14 MUT
2 1 12 2PIN TOGGLE15

0282 A 201 SP 006
N509P2510B
0177C212230 C 1

X WASH .361
ROLL P IN
HUB PL ASM

S 1116 E'i

1 11 1 117 CLA
E A 111 11\ &\

0262 A 2249^0 o1
02H2 A 2301P001
0209R 35B7G001

SPLINE A 0PT
PIN SH»TAR
FLY LCH ASM

1119 1 1 1L A
LA li20 1 1 1

2 1 1 1 1 11c A

P 232 A 2 C 24P 001
020953M1G001
N?2P21006^6

22 RING
AUX L INK ASM
BOLT

1 111 1LA
23 LA 1 1 1 11
24 tA 114 4 4 C

25 N405P118B
N547P2lOl̂ B
0282A2135o017

EALK WASH
BOLT

3 3 3 11 C
?(* E A 111 1 1 C

3 3 3 112 1 LA

28 LUB M0BIL*2R
BOLT
SPCP 3RD BAR

0?82A 20-» iW 001
N22P 21014^6
0282 A 2151P 001

AR 1 1AR ARL A
29 LA 3 3 3 1 1 C
30 114 4LA 4

GROUP DESCRIPTION

0030 0 1 0 0 2

PAS MEC* A 3* P A $ S tJiRAS MFCH A ^»

Dl CHARGE TO REVISION DESCRIPTION

R 96 4 P lH- A / 19 / 77
SWITCHGEAR EUUI°V £NT DIVIS ION

BURLINGTON IOWA PRINTED 08/22/77
EOP 0144J1123P 0 0 1

S6-1045 (0) 6-74 PARTS UST NO. SECT. PAGE NO.MADE BY DIST. Ci
COPY
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GENERAL $$ ELECTRIC
DIST. PAG NO.DRAWING TITLE

S A S I C M E C H A N I S M y A S S E M BDEPT.
S E D

DATE3ARTS LIST NO.
) 14401123

SECT. 200 /19 / 77 R0 0
DRAWING REV. PER SHEETP L GROUP NUMBER AND QUANTITY1 0S 973 5 641 2REV.

0613 04 CHO.

£ m
0030 0 20 0 1DRAWING NO.

MAT'L. SPEC. U/MDESCRIPTION 1 1E A0?8 2 A 2 0 4 3HQU3
0209B3554G001
N22P2501266

A P A P A PLOCTITE *271
FRAME AS*BOLT

31 11E A 1 1 132 C11G9 9t A33
11N22P25 O1G06

Q 282 A 2320G001
0282 A 2000PQ52

CC. A 22 234 BOLT
CLSG SFT AS»
PPG 191012

11E A 1 1135 11EA 11136
11102Q2A2476P001

*» 4 Q5p l736
N203P33R 6

1 1EA37 ROD-PULL
LK *A S*NUT J** RH

11 CEA 11 13 8 CE A 1111139
1102H2 A 2313G001

O 282 A 2477H002
0177 C2102G001

2p 2WH RHKT ASM
SPACER-BRAKF
INT-CLOS SPG

c- A40 11EA 2 241 £
01142 c. A

110177C2102G002
NS09P252b-.6
028242239P001

EA 1 143 INT-CLCS SPG
ROLL P IN
SPCO BELCPN‘<

111EA 1 C144 112 2 245 L A

0282A 2373G001
M22P2502886
0282A2306P001

L A 1111 146 ARM DISC AS**
47 BOLT
4 ? SPC9 4H SUP

11E A C44 4
11EA 4 44

0282 A 2147PQ 01
0144D1122G001
014401122G002

111BAR G R O U N D
F R A M E A S H
F R A M E A S H

1 149 L A •1150 L A
111 151 EA

O 282 A 2375P 001
NP22P33R6
N1 7 3P2 5 3 2- 6

11EA52 1 1B R K T L P O S S i
N U T J A M L H
S C R S E T D O G

1
C11EA53 1 1 1

11 C5 4 6EA

110209636296001
N22P25024&6
0282 A 2477P002

L A55 1 l 1NO PART DATA
BOLT
SPACER-BRAKE

11 C44 4L A
5 ? 11EA 22 2

0262 A 2478P001
0282A 2475P001
0282 A 213BP 030

UEA58 CLAMP-RRAKE
CLAMP-RRAKE
V? ASH

22 2i

1159 22 2L A nEA 260 2 2

GROUP DESCRIPTION

0 0 30 0 20 0 1

R A S m E C H A S MQ A S M E C M A S MR A S M E C H A g M

i
I CHARGE TODIE REVISION DESCRIPTION

P1 4 W A S N?1 3P?8B* 8/1 9/7 7R 9b f y

; SWITCHGEAR EQUIPMENT DIVISION
RURLINGTOM IOF* A PRINTED 08/22/77

LDP 014401123 0 0 2R 3
sect. PAGE NO.SC-1043 (0) 6-74 PARTS LIST NO.DIST. COMMONMADE BY

COPY
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GENERAL ELECTRIC
DRAWING TITLE
BASIC MECHANISM ASSLMS

DIST. PAGE NODATE DEPT.
SLD

PARTS LIST NO.
014401123

SECT.
OS/19/77 R 30 0

DRAWING REV. PER SHEETP L
GROUP NUMBER AND QUANTITY105 7 8 93 62 4REV. 1

13 06 14
CHG.P X

BY
0 0 2NO. 001 0u3DRAWING NO. REV.

U/MMAT'l. SPEC.DESCRIPTION

1 10282 A 2015P003
M402P4686
02S2 A 2409 POC 1

E A 1X WASH .256
FL WASHER
SPCR CLS SFT

1 161
1 1 C1 1162 LA
111 1 1L A63

1 10282 A 2146P0 01
020983617(3001
020933626G001

2E A 2SUP L GRO
B R A K E A S M
SW STR IKEH

64
11E A 1 1 1S5
1 1E A 1 1 l66

EA 11N22P25 C 0 S 86 C1 1 167 BOLT
10EA(ot
10EA

1 0c A70
1071 E A
l u72 E A

1 0E A73
10E A74

GROUP DESCRIPTION

0 0 1 0030 0 2

M E C HP A S H A S -E C-1 - 5 l\

D l CHARGE TO REVISION DESCRIPTION

P i s- r -2 1 3P? ^ H b / i 9/ 7 79 96 s
SWITCHGEAR EQUIPMENT 0IVI 5 IO -N

BURLINGTON IOWA
Er)P P ENG014401123 00 3

P-I ;T £n 06/ 22/ 77SE-1045'0)6-74 MADE 8Y PAGE NO.DIST. PARTS LIST NO. SECT. CONT. ON
COPY
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1

ON
ON

4« i Gf MidAL(j$ELECTRICI I l| 9 | —I li 3 | a7942 muKmunwt -imiw omt—m MECHANISM ASM
/ 1 nmi 11*0« »<* V»C u/ C

BASIC ML- 17 MECHANISM ASSEMBLY
A

4-.12-.00B B 2.88 J*T/r."ViD,—LI—J >>13
.It

zoo *00

,@p12 CAUTION

5 §> •oA ’ O8B

o o o o o o 47n
44
45 2(SEE NOTE l) VIEW B - B12 VIEW A - A

(FRAME NOT SHOWN) cSAFETY DISCONNEC
O O O NOT SHOWN

c
44 -*1p«-.05 / .10 GAP

BEND PADDLE
IN DIRECTION
INDICATED TO
OBTAIN REQ 'D

45
12

L PUSHoo o /TO

CAPVIEW X -X0 o o o
3it! -"u :c fTCSl.05 /.I0 GAP-^p- & Limp

BEND PADDLE
IN DIRECTION
INDICATED TO
OBTAIN REQ’D

10
9

35
o o o

40 \ VIEW Y-YE
27

I573
GAPn

25 33-(1
II NOTES

I.LUBRICATE SLIDING SURFACES WITH
GREASE PART 52foj

^OOl)F

HARDWARE TORQUE
SHE TORQUE

7 #6 10 IN. OZS.
rums 1.25-20 5 - 7 FT. LBS34 (GOO^17 F R A M E -R E F .38-16 20-25 FT. LBS

..J 18H

52(SEE NOTE I) nl 44-D / 4^ 2-Y
M i| 9 j lOI I f 6 I 87P 3 | 942
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G E N E R A L $$ E L E C T R I C

DRAWING TITLE

MECHANISM ASM
PARTS LIST NO. DATE DEPT.SECT. PAGE NO.DIST.
Q 144D1124 07/29/77 SEC 10 0 R

!I REV.
DRAWING REV. PER SHEET

GROUP NUMBER AND QUANTITY101 3 5 7 8 92 4 6

12 03 CHG.PT. i
BY

NO. DRAWING NO. REV.0 0 1 0 0 2 003
U/MMAT'L. SPEC.DESCRIPTION

E A 1 10177C2103G0 Q1
N507P1914
014401123G001

11 CLOSING SFT
DOWEL PIN
BAS MECH ASM

12
EA 22 2 122 C
EA 13 01

EABAS MECH ASM
HMA RELAY
WIRE HARNESS

0144D1123G002
SEE SUMM

0177C2137G001

1 014
EA5 12XX X

6 EA 1 1 121

0282 A 2243G001
N22P2101286
0144D1126G001

17 SUP L
s> BOLT
9 MOTOR Mj ASM

1 12EA 1
EA 4 124 C
EA 1 1 121

BAS MECH ASM
GUIDE SEC 01
LK WASH

EA10 0144D1123G003
0232A 2305P001
N405P11B6

1 12
11 EA 1 1 1 12
12 EA 55 5 12 C

13 EAN203P21B6 11 1 12NUT C
14 EA 05
15 BOLT EA 19 19N22P25012B6 19 12 C

16 SCR SLOT HD
17 LK WASH

\B) NUT

2 2N37P13020B6
N4 Q 5P67B 6
N210P1386

2EA 12 C
EA 2 2 2 12 C
EA 2 22 12 C

19 RESIST WIRE
SCR SLOT HD
WASH

AR0282 A 2384G001
N37P1300636
M402P37B6

EA AR AR 12
20 EA ARAR AR 12 C
21 AREA AR AR 12 C

22 SCP SLOT HD
LK WASH

N37P13004B6
N405P766
N210P13B 6

EA AR ARAR 12 C
23 EA ARAR AR 12 C

NUT24 EA ARAR AR 12 C

25 BOLT EAN22P2504 036 2 2 2 12 C
26 EA 09

SPCR AUX SW 0282A 2228P001 E A 2 2 227 12

BOLT
CC l SW ASM

30 ARMATURE

28 N22P250I486
0209B3531GO 01
0282 A 2195P001

EA 22 2 12 C
29 E A 1 1i 12

EA 1 1 1 12

GROUP DESCRIPTION

0011400 LB 002 | 1000 LB 003

2-400» T^ACK ,? 1000 v5 rIN- STROKE

CHARGE TO REVISION DESCRIPTION

I B- 91 9
SWITCHGEAR EQUIPMENT DIVISION

SE iG4s ,o. 6- 7,BURLINGTON IOWA PRINTED OB/I0/7 7 MADE BY

ADDED G3—% PT 1 0 [ P T 35 WftS fr-202A 206
014401124

DIST. PARTS LIST NO.
EDP R 10 0 2

SECT. PAGE NO. CONT ON
COPY
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G E N E R A L0 E L E C T R I C
DRAWING TITLE PAGE NO.DATE DEPT. DIST.SECT.PARTS LIST NO

MECHANISM ASM 2SEO07 /29 /77 R0144D1124 0 0
DRAWING REV. PER SHEETP L GROUP NUMBER AND QUANTITY105 8 93 6 72 4REV. 1

12 03 CHG.
FT, BY
NO. DRAWING NO. REV.002 0030 0 1

U/MMAT'L. SPEC.DESCRIPTION

EA 1 1 1 120282 A 2126P003
0282A 2015PG 01
020993509G001

PIN 2 GROOVE
X WASH .130
CASTER ASM

31 2 2 12EA 232
EA 1 121 133

1 12EA 1 10177C2108G001
0282 A 2064P001
0282 A 2387G001

FR SUP. ASM
SPG LE037E1
COUNTER ASM

34
EA 1 1 1 1235
EA 1 1 12136

EA 1 10282 A 2078P001
O2 O983545G0 O1

SEE SUMM

1 12SPG COUNTER
OPN SPG ASM
TRIP SFT ASM

37 EA 11 1 1238> 12X XEA X40

EA 1 120282A 2324G001
0282 A 2402G 0 01
0282 A 2018P001

1 1ANG MT ASM
CLUTCH ASM
LBL MOT OIR

41
EA 1 121142

1 121EA 143

EA 12 CN44P21006B6
N402P4186
0282 A 2413P001

4 4 4SCREW
WASH
STRAP

44 124EA 4 4 C45
2EA 2 12246

i EA 1 12147 LABEL
48 I BOLT
491LK WASH

0232 A 2044P001
M22P2501036
N405P13B6

1
E A 2 2 122 C

22 2 12EA C

22 2 12EABRG, SUPT
WASH
LUB MOBILES

02B2A 2441PQ 01
N402P15B6
0282 A 204SP001

50
EA ARAR AR C1251

AR 12AR AREA52

I

GROUP DESCRIPTION

001 400 L8 0 0 2 0031000 Ln .5 .I NTR A K—2—4 0~0 # TRACK 2 1000

CHARGE TO REVISION DESCRIPTION

B 91 9
SWITCHGEAR EQUIPMENT DIVISION

s- - IQ4S <0, 6- 74 BURL INGTON IOWA

A006t>-£-3 E PT 10 i PT 35 WAG P282A206—
0144D1I24

DIST. PARTS LIST NO.
00EDP ENO

CONT. ON
R 2

P R I N T F O 0 8/ 1 0 / 7 7 MADE B Y sea. PAGE NO.

COPY

68

store.ips.us
Courtesy of store.ips.us



\khi«l HI*9Kt “» I •H NO.OOUT OM iwn
UNLESS OTHERWISE SPECIFIEO USE THE FOLLOWING:— TITLE

APPLIED PRACTICES SURFACES ratUHCH 0« MACHtNtO OIMINSIONS INTERRUPTER POLE ASSEMBLYCI2C
VAC M /C

rucicNt DECIMAL? •Mill

/ ±I + +
FIRST MADE FOR

T
INTERRUPTER POLE ASSEMBLY C 1200 A )

A

f* y—THIS SURFACE ON UPPER
/ AND LOWER STUD ASM'S.

^ TO BE 111| A 1.020
(GOOl)Ed

3°i
l

i

17,18,19 ==
TORQUE 25-30FT.LBS.B

E F

I
56 ±.06

27

ll llBl.060 NOTICEro*r>

Ic
c75 ±.l 2‘1 27 EI I I llBl.060 NOTICE

11.50 ± . 1 2 S
5

TORQUE
6.25 ±.I 26-8

LJFT.LBS. R

tEEJE FD

VIEW E-E VIEW F-F*G G
o A

**1A

#TORQUE -
25-30

FT.LBS. U uu • JA PRINTS T

'24,25,26 SECTION A-Amm . . — SECTION C-C—EAĴE

VIEW G-G
ON
NO

^ "0 / 7 7 C Z 3 0 Zi
Morn

OUT 0« *N«*T •M NO.
I I2 . 3 Irr -mot -r < »-7*>

FNIMTKO IN U.l-A. T r l8 1 4 !3 . • 6 . .

store.ips.us
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G E N E R A L $$ E L E C T R I C

DRAWING TITLE
POLE ASM

PAGE NODATE DEPT.
SED

DIST.SECT.PARTS LIST NO.
0144D 1700 107/ 11/ 77 a00 I'LOO /IMP

DRAWING REV. PER SHEETP Li GROUP NUMBER AND QUANTITY9 103 7 82 51 4 6REV.
06 02r f Yio! 0 0 1DRAWING NO.

MAT'L. SPEC. U/MDESCRIPTION

INTER ASM
INTER ASM
INTER ASM

1EA020963800G001
020933501GQ 01
0209B380 0G002

1 EA2
EA3

EA i017 7C290 UGOO1
017 7C290 0 G002
0177C2901G001

STUD ASM LWR
STUO ASM LV-'R
STUD ASM LWR

10
EA11
EA12

EA0177C 2901G002
0177C 2902G001
0144017 Q 2GO 01

13 STUO ASM LWR
STUO ASM LWR
INTR SUP ASM

EA14
EA 115

EAN22P25032B6
N405P13B6
0282A 2135P030

16 BOLT
LK WASH
WASH

EA 617
tA 61

/
•r EA 2N22P2502066

N22P25040B6
C 232 A 2704P001

19 30LT
60LT
SPC PRIM STD

EA20
tA 421

EA0282 A 2704P002
N22P25036B6
N22P2101266

SPC PRIM STO
BOLT
BOLT

22
EA23
EA 224

EA 2N405P11B6
N402P1186
0282 A 2033H001

25 LOCKWASHER
WASHER
LABEL

2E A26
EA 227

EA28

!

70
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G E N E R A L E L E C T R I CU 4I 532
*H NO.CONT ON (HUT

TITLEUNLESS OTHERWISE SPECIFIED USE THE FOLLOWING:-
STUD- LOWER

VAC M /r
ON OWIMWW APPLIED PRACTICES SURFACES 1 IIUSCH M NACHir.jp QIHjmiOHl

OCClMAU ANOlCiy ± + + FIRST MADE FOR

LOWER STUD ASSEMBLY (1200 A) T

A

GOOr FINGER RETAINER
FOR MFG- USE
ONLYr3

i

t
B

4- NOTE: ASM. AS SHOWN
512

5

1.159 DIA.—
REF. OPER'G. 7- 10 VIEW ADIM. 3

r4 6
0111(0 i

s
c

iVIEW B
NOTE'.ASM. CONTACT FINGERS

AS SHOWN

2
GOOI

3 COATED SURFACE MUST
BE AGAINST CONTACTS

5
S

NOTE. I. COAT MOUNTING SURFACE AREA OF P- 4
( 2 ) REQ’D. WITH SPEC AI5F2E2 REMOVE
ALL EXCESS AFTER ASM. OF P- 4 ( 2) PLACES

5 SEE VIEW A

D '8 - 9- 10-11
2.LIBERALLY APPLY GREASE ON ID OF P-l

BEFORE ASM- OF CONTACT FINGERS P- 6
ALSO ON ID OF CONTACT FINGERS P-6
AFTER COMPLETING STUD ASM .

3. BOLT TORQUE 6- 8 FT / LBS

31.033 DIA.—•REF. OPER 'G.

ri
w REVISIONS PRINTS T(w

3 G002,E
6 SEE VIEW B

N*pr •' AW0VJ1S on i c z -6 oc<x 9 27V
> I IMUCOV JONT ON SHUT «11 ND.>

JT '

4 i T1 i2 3 * 5 6 * ‘MNf U'Tll
PHINTKO IN U.a.A.

store.ips.us
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G E N E R A L v£ E L E C T R I C
0:SI P*Cf?A.V \ ', r;!•.=:E. 1 NO R 1S T U D A S M L O W E R 1 2 0 0 ASED0 9 /0 7 /7 70-1 7 7 C2 9 0 0 I&>• P 1

I PE */

?== v-SEr5£VCR-.V:,N
CSOii? N'JVSE? A.*:D O'J^NTJrY:os r * *973 .121

I0 7 0 3 / ••

iPA^ T

I 0 0 20 0 iNO 09AV/INO >NO
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BEMERAL ® ELECTRICINU1NI NO 1NOOON Nt 52 3
*M NO.CONT ON ftHCKT

UNLESS OTHERWISE SPECIFIED USE THE FOLLOWING:- TITLE

LOWER STUD ASSEMBLY (2000A)
VAC M/C BKR

APPLIED PRACTICES SURFACES ON HMjl mo DIH«Nt*0N8
NMCUONl eccum ANGLESy ^ + +

FIRST MADE FOR

\

LOWER STUD ASSEMBLY (2000A)A

14 (SEE NOTE *2)lOfrORQUE 4 SCREW TO
IIV4-6 FT. LBS. BOTH SIDES)

rjip'imy
9 +4- 44- 4 i i

Lov4- 4/'0 +il
NOTE: ASM CONTACT FINGERS AS SHOWN

SECTION A-A4(SEE NOTE l)
5-G00I
6-G002 ITC

o

l

^TORQUE
\6-8 FT. )9 4 SCREWS NOTE:

I. COAT MOUNTING SURFACE AREA OF P-4
(2) REQD WTH SPEC AI5F2E2 REMOVE ALL
EXCESS AFTER ASM OF R-4 2 PLACES

12 LBS.
5
p

* RE2.LIBERALLY APPLY GREASE ON I.D OF P-l
BEFORE ASM ON CONTACT FINGERS P-6.
ALSO ON ID OF CONTACT FINGERS P-6
AFTER COMPLETING STUD ASM.

T I T• I • I !13Ii iD M +l I I

8
7 9

15
16 COATED SURFACE OF P002 MUST BE AGAINST CONTACTS P005 OR P006

REVISIONS PRINTS TO

E

•M'C *• E•J \n?c 2 3(5 /AJ I •Sluts •* r. / f 77.# * to i*T ON BMCf T W< NO.fI J f 4 I21 3 Irr-—-r <a -y«> 5 AlNINTID IN U*A.
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G E N E R A L0E L E C T R I C

DRAWING TITLE

LWR STUD ASM 2000 A
DATE DEPT.

SED
DIST. PAGE NOSECT.PARTS LIST NO.

G177C2901 108/10 / 77 R0 0
DRAWING REV. PER SHEETP L

GROUP NUMBER AND QUANTITY3 5 102 6 7 8 91 4REV.

08 03 CHG.
BY

NO. DRAWING NO. 0 0 1 0 0 2 REV.
U/MMAT'l. SPEC.DESCRIPTION

1 1 03EA020983804PGC 1
0232 A 2706P001
0232 A 27 Q 8P001

1 LWR STUD
PL CONT RET
SLV SUP

3 3 03EA2
EA 4 033 4

EA 2 2 030209R 3806P002
0177C29Q4GQ 01
0177C29 O 4G0 O 2

4 HT SK
CONT PGR ASM
CONT PGR ASM

EA 2 035
2EA 036

EA 44 057 N210P2186
N405P1166
N402P4196

CNUT
EA 4 4 05 CLK WASH

WASH
8

E A 88 C059

EA 8N44P2101086
N404P2586
N22P2104086

05SCR PILL HO
LK WASH
BOLT

b C10
EA 8 8 03 C11
EA 4 4 05f Ci 12
EA0282 A 2717P001

0282A 204SP901
0282 A 2048P004

1 1 03INS DISC
LU0 M0BIL # 28
TPE COATING

13
ARAREA 0614
ARAREA 0715

EA AR 070282 A 2048P005 A RSOLVENT16

i

GROUP DESCRIPTION

001 1 5/32 002 1 1/32

A <;M | WPSXU Q T l l f t A Q M 1

DISI CHARGE TO REVISION DESCRIPTION

nrMQ IQ

SWITCHGEAR EQUIPMENT DIVIS ION
BURLINGTON IOWA PRINTE0 08/11/77

AQaEO PTS 1-5-M.6 10 Pwfi 87.10 /7.7
0177C2901 lEOP R 0 0 END

• SE 1045 '0) 6 74 PARTS LIST NO. SECT. PAGE NO.MADE BY DIST. CONT. ON

COPY
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JBREAKER OUTLINE

RATING
INTERFERENCE

INTERLOCK
uu

/ 2.25
-BACK OF
MECH FRAME

{3^081
SECONDARY

COUPLER |^FRONT PANEL
WIRING /1 ^BACK PLATE OF7 k ' \-—y m

FRONT
FRONT PANEL

GUIDE PINSRATING
INTERFERENCE
INTERLOCK

_ *fflA|Cl.l80| COUPLER IN
TEST POSITION"AEE 3.562l5.50+.000-.015iN°

n I1A.
’"'1

o

:p± o 9z:fcj o o GROUND CONTACT BAR

NOTE:
INTERFERENCE TABS
CONTROL BREAKER RATING

33.44 ±.015 .50
4.151.03 3.02 ±.060«

DETAIL-8- DETAIL-A- mLK
C..045 6 CONTACT
A .030 STUDS

29.37+.00
-.12

+ + 4 T
aa

32.40

i

MM

-.69
16.75i

1.38
>2

fE-|lll A

a
6.62

iJ i
I

)
AREA OF SWIVEL CASTER .75 1.080 FTjl

29.000-U 14.898 -
29.797+-.000 CSEE DETAIL B)

-.030
31.159 MAX COVER WHEEL PINS )

ALL UNTOLERANCED
DIMENSIONS EXCEPT
THOSE MARKED
ARE FOR REFER
ONLY

i
i to(0

EEST3 EE S3
l*a FRONT VIEW SHEET I OF 4 rg

3*
i
I0
n
i io
i

wt? n fm

mc* 3Di,I * tI
I £i

i
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J *i
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3
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J

V 1

i

KN

BREAKER CXJTLINE

«u
SWITCHGEAR
CONTACT BAR
-4.19MAX. DIA.
_r-2.62 DIA.

ROLLING SURFACE

mCEL r3^iV INTERSECTION OF 7
.ROLLING SURFACE

Cl 4 GUIDING SURFACE
OF ROLLERS

29.797-EX a?m L50SECTION C- C
I 3.75-< LEFT SIDE

4 RACKING ARM 3000 A

*.030 3000 AMP ONLY-.015
4.062

22.062 LOO±*06 ENO OF 6 CONTACT STIJOS
LOO 3.75TYP. SWITCHGEAR

CONTACT BARr-1.00m 1 XI
i|C| 0I5| au PARTIAL PLAN VIEW

RACKING ARMS ROTATED 90..ob*015

fo

*.030 1200 AMP.21.812 2.75
2000 AMP.

RIGHT SIDE
RACKING ARM P 2 ) 2000 A

LU c* 27.75
r.50 0»

( 4.6:0» W.00

tui3.7 2.25
SWITCHGEAR
CONTACT BAR£0-1

TINTERRUPTER
1.80ASM
2.57

N. .62 »4
N|

FRONT PANEL /-SWITCHGEARv CONTACT BAR

* P I 1200 A

\
* 030 SECONDARY WIRING

COUPLER
,75 J - 060.90-H 10.00 —
' r̂lp

I10.938 SV" 4.562 15.75
VLOO a>CD mom In

§1.06 nr \ i+
15.00 1t2.38 o O

±•030i I1.625 DIA.
ROLLER9.00 Fiji

J

1.00 625

U s' N °/
:

\ Oo I/ <D

MECHANISM
SWIVEL CASTER FRAME

<0

T1 GROUND CONTACT BAR-.0602.12 i
3.00 I* 25.1515.091 MATING SURFACETO nn ±.060 i

i

5 O
RIGHT SIDE

*^AU_ UNTOLERANCED DIMENSIONS EXCEPT THOSE MARKED SASIC) ARE FOR REFERENCE ONLY

SHEET 2 OF 4 i i
I 03* 3Js m 2*o

S
> §
r> m

33
A E3 £ 2I v o

or> do
Hi i 2lA m;

IN

* t
* *
3 I TI I I I I I I I I l ri i i r i i i i i i i i ii r i i i i i I r i i ii i r 1 r
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*
INTERRUPTER POLE ASSEMBLY

(I200A)
»
i

X
*I

ta* m
LLfl12

REAR FRAME
0)

iat
:

-.032j
1.500fHr.587 MAX.

EXTENSION ±.015S
.019'I

IL±. L-I .062 MAX.
INTERLOCK
RETRACKED 3i

5-
(0

20- 869
3TOP VIEW

DUMMY ELEMENT
SEE 0I44D1300 h

ED/
/ m.
/

/nl25
/i

HPV.620
w

.038.942 fTO
/

/ TOP VIEW OF
POSITION SWITCH

OPERATOR

/.441 MAX.
BREAKER CLOSED
INTERLOCK
EXTENDED

/ .400 MAX.
OVER TRAVEL
POSITION

/

«>
«/

/.062 MAX.
BREAKER OPEN
INTERLOCK
RETRACTED

/ 1.588 -.161 MIN. TO
DISCHARGE
SPRING

/1

/
/

\ ^.209 MAX.
ALLOWED
OVER TRAVEL
POSITION f 1.000 DIA.

I/
/

*03
0

3.466R n/i

.440 MIN.
TRAVEL TO
PERMIT CLOSE
SHAFT RESET

4.000 \/.131 MIN
POSITION TO
OPEN BREAKER

TO m/
\
3.466 R

V.f1.000 DIA/
\ -.03

/* 1.190
TO E

n
I7
//

.320 MIN.
POSITION TO
PERMIT TRIP
SHAFT RESET

/
//

/
/1.588/

«
n

h-/

y c./ / / 7~~A \/ / / 7 /

aTOP VIEW OF TRIP
INTERLOCK AND
POSITIVE INTERLOCK

TOP VIEW OF SPRING
DISCHARGE INTERLOCK

SHEET 3

.•

>
i f -t
r
V

ALL UNTOLERANCED DIMENSIONS EXCEPT THOSE MARKED BASIC ARE FOR REFERENCE ONLY
N
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*!•

I
I

I
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I 4 '-O II< CD u
XUl u.
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INTERRUPTER POLE ASSEMBLY

(l200A)
ato> i

i

i
I Efl
3
|
i s .261 /

! <000 r o in 1/
/A / /

= /oX 9.755
TO m/vCE /Os

\ n 2.500/+ i/‘03 o /18.542
T°m /

/
/

V U
TOP VIEW

OF AUX SWITCH
OPERATOR

TOP VIEW
OF GAGGED CLOSING
SPRING INTERLOCK /

f

l Hi/ * ©
to

/
/

<• •yjT]u ti/

h -.054
1.348

J, A1.270 .750 10n
-•03 t.368 -.03 /.812 t

*m i / -.03~>

'*054
1.348

5.993Z3.810 ( /t *t

^il** Z>PD r i;

** ( —
ir.750

ii Y / / / / / A=5 OPEN POSITIONS
-3/4 CONTACT GAP

- 5/B CONTACT GAP

- '/2 CONTACT GAP

3.454 MAX.
3.584 MAX — n

«
3.674 MAX.—

4.314 MIN.
CLOSED POSITIONIv> FRONT VIEW R.H. SIDE

OF AUX SWITCH OPERATOR
ANO SPRING DISCHARGE
INTERLOCK

FRONT VIEW L. H. SIDE
OF TRIP POSITIVE,CLOSING
SPRING, INTERLOCKS SHEET 4

MARKED BASIC ARE FOR REFERENCE ONLYALL UNTOLERANCED DIMENSIONS EXCEPT THOSE *4
N

\

I
:fji

: H
if o it TT T TT zu u.< tuC D
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POWER/VAC* CLOSING AND OPENING CURVES

THESE CURVES CAN BE OBTAINED BY USING A LINK BETWEEN THE EROSION INDICATOR DISC AND
A STATIONERY ROTARY POTENTIOMETER. CARE SHOULD BE TAKEN TO HAVE THE LINKAGE AS SHORT
AND RIGID AS POSSIBLE.

1

4

A

CLOSING
BREAKER OPEN PRIMARY CONTACT MAKE\

\

.*

CLOSING SPEED FROM 3/16"
BEFORE CONTACT MAKES TO
CONTACT MAKING SHOULD BE
2 5 - 4 0 INCHES/SECOND

\

i

BREAKER CLOSED

V

OPENING

_ BREAKER OPEN r

LIMIT OF MAXIMUM
CONTACT SPEED
140 INCHES/SECOND

4

1' *
LIMIT OF MAXIMUM AVERAGE CONTACT
SPEED TO 75% GAP 100 INCHES/SECOND;

*

BREAKER CLOSED /
/ I

/ I/ /

PRIMARY CONTACT BREAKS/

/
/

9
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9

<'J¥ 4

rwTii
SERVICE

ANYTIME... V
ANYWHERE*[^sggs^J

NOMENCLATURE/TROUBLE-SHOOTING GUIDES
POWER/VAC* ML-17 OPERATING MECHANISM

INSTAUATION A SERVICE
ENGINEERING DIVISION

NOMENCLATURE
The following list defines the purpose of the vari-
ous devices (i. e. , switches, relays, etc. ) that
are associated with the electrical aspect of the
ML-17 operating mechanism. This mechanism
is the stored energy form that is used on General
Electric Company Type VB Vacuum Circuit
Breakers.

mechanical aspect does not function properly, the
mechanism will not function electrically. The
reverse is not true. The mechanism could func-
tion mechanically but not electrically.

52 SPRING CHARGING MOTORMOTOR

The motor is used to charge breakers closing
springs.Reference should be made to the electrical sche-

matic and connection diagram of the ML-17
mechanism (Fig. 1) to determine the electrical
relationship between the various devices. Figure
1 is drawn with the breaker in the open and dis-
charged state.
The descriptions to follow are the basic functions
of the various devices. Once a person is able to
understand how the mechanical and electrical
aspects function separately, realization of how
the two function together should follow easily.
The two aspects are not independent. If the

52 CLOSING LATCH MONITOR SWITCH
CL/MS

This contact is used to prevent charging the
closing springs until the closing latch is properly
reset.

s

Switch contacts are held open between disconnect
and connect positions when the breaker is inserted
or withdrawn from an enclosure.

i
*o 2o so 4o
5o ‘o ;o 8o
•olW2o

‘VVVo
‘WV°o
2 lo2W4o

DI3CQNNCCT PIN
LOCATIONS - WIRE
SIDE Of BKR.
COUPLER

i -S
CLOSING CIRCUIT INSERT

CONNECTION DIAGRAM INSERT _
2 ) ^ 5 0 7 0 I Q l l 1 2 1 3 '4 1 5 1 6 1 7 ' 8 1 9 2C 2 1 2 2 2 3 2 4

— f»> — ~

£
5 / 17 A UJ

zz «i~>
® ir 12 -. i 52

4 SM/LS

2 6CO ~ l
I u £L Q. X0. H Q. CL a. o

h- “ I52Y
52 2

0 E° 1 -L 2 I
1-LC 2
IC- X 2
2C-L9
4C-TC 2
5-L 1 I
5C-L12
3‘L I 3

METAL JUMPER

U4-LAUX.SW. T u
7 t3C-L20

3C-LI 4
6-L15
6C-LI 6
7 -LI 9
7C-L22
8 -LI 7
8C-L18

20 2-TBi-p rrl 3-L5V —jtf —Q3 3-L2w »11 4.Y 1
I hi•hittm 7 zi 52Y

3
4= f 52 Ys' —

I

r <
RES

2 (1)

l IF TURN.)

Sc2fcS*S!ci 52 TRIP
CIRCUIT

MOTOR
CIRCUIT i l lSM/LS E !;* i1

4 2 LCS
93 AS j> S 2Y20 1| O1 l -Ll1 -E3

2-Y5
2-E43 - E l
3 -X 1
4-E2
4-LS

& l1., _ll_
2T CL/MS
l - < S 2
2' SM/LS

2C 522!— LCS WMEN RES 13 N0T
LCS - 1 FURN. CONN, WIT

BUTT TERM «C

$ 6.34 2: 52
ICT —1 - Y8

1-LC3-f 2 -LC4
2 -PI
3-LCI f v l4- LC2 S 2 Y QJ

4 52m S 2;o 1-Y l
2 -Y5

4C2> 52X ii_
U

C H G 2
,(”) MOTORJ

s52CHGI 1E
<=>

TT1^3^
TCI d<r

QZ

AA 2‘<>f I#
T* 6 -L 6

kU
C3

« IE
CY

1 -L32-D1
OC

CD
<T»J 102 L CD s

TRIP
C O I L

CO

52 CONTACT TYPE
6CL /MS ; N/C T SN/0

* 5-L C,i i i m61 -L10
2-P4C 12 SXCL/ MS,

52XMOTOR AUX . CONTACTS, 1 A % ”t ,4i
:T SPARE

x
02 - O l O -Ml
L 4-K> 20 - M 2 $ 1 -TBl

2 - TB 2
1 -E32 - P IC ‘11 5

X
3

S C T 8C T 7 C
12 18 22J XTB 6C L 5

160209B 36 C 2 5

N O T E S -CLOSING
CIRCUIT
VOLTAGE

RESIST. H52X SPRING RELEASE COIL OPERATES LATCH
WHICH RELEASES CLOSING SPRING TO
CLOSE 52j

ig> GROUND PIN USED FCR INSPECTION BOX
ONLY.

M SEE TABLE FOR RES. VALUE.
52 T R I P LATCH CHECKING SWITCH

LCS CLOSED WHEN LATCH 15 RESET.

CLOSING LATCH MONITORING SWITCH IS CLOSED
CL/MS WHEN LATCH IS CAPABLE OF BLOCKING FULLY

* 3 CHARGED CLOSING SPRING. HELD OPEN
BETWEEN DISC. & CONNECT POSITIONS.
LIMIT SWITCH FOR SPRING CHARGING MOTOR-
CONTACTS < 1 -2)(3-4) OPEN WHEN SPRINGS
ARE FULLY CHARGED.
CONTACTS CLOSED WHEN CLOSING SPRINGS
ARE FULLY CHARGED.

52 TYPE
WIRE

i 3P (I>
OHMS

48DC0 0 1 0
52 0 0 2 125DC 0 tt

SM/LS 2S 0DC 3S 00003 cn
1 15 AC004 0

52
in230AC005 0

CHG

> • i i ,i
tn. HO

OC-A2 2 . 2 0 0211B1981
WRjljjW 5

4

Figure 1. Electrical schematic and connection
diagram (ML-17 mechanism)

E-728 1
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POWER/VAC ML-17 OPERATING MECHANISM

5252
^ TRIP COILSPRING MOTOR LIMIT SWITCH

SM/LS

This device is a solenoid that lifts the trip latch
thus allowing the breaker to open. This coil is
rated as a momentary coil.

There are two contacts on this switch: both
contacts are open when closing springs are
charged.
Contacts 1 & 2: This contact removes power from
the charging motor when the springs are charged.

AUXILIARY SWITCHContacts 3 & 4: This contact picks up the 52Y
relay when the springs discharge to engage the
anti-pump feature. The contacts of the auxiliary switch provides an

indication in the control circuit of whether the
power circuit (main) contacts are either open or
closed, and de-energize the closing coil and the
trip coil.

52 CHARGE SWITCHCHG

These contacts monitor the closing spring posi-
tions. Contacts are closed when closing springs
are fully charged and the contacts are in parallel
to withstand the current surge of the closing.

Contacts 1 & 1C: This contact de-energizes the
closing coil, and also prevents electrically dis-
charging of the closing spring of a closed breaker.
Contacts 2 & 2C and 4 & 4C:52X CLOSING COIL
These contacts are used to de-energize the trip
coil after the breaker has opened. Two contacts
are used in series to suppress the high arc that
developes from the inductive kick of the coil when
it is de-energized.

This device is a solenoid which electrically re-
leases the closing latch to allow closing springs
to discharge thus closing the breaker. This coil
is reated as a momentary coil.

All Other Contacts: These contacts are used in
the control circuits as needed for control, indi-
cation, transferring and interlocking.

ANTI-PUMP RELAY

The contacts of this relay prevent uncontrolled
discharging of the closing spring, if the closing
signal remains completed up to the breaker. If
the circuit remains completed, the closing spring
would discharge under the wrong conditions, and
this is called pumping. Therefore the anti-pump
relay prevents the spring from doing the following:

TROUBLE-SHOOTING GUIDES

Each of the four guides is based upon certain
conditions having taken place.
FAILS TO CHARGE means the closing springs
will not compress to a charged position. This
condition can happen after the breaker has been
placed in the tested or connected position, or
after the breaker has been closed electrically or
manually.

A. Re-closing the breaker after the breaker has
opened.

B. Closing the breaker automatically when the
closing spring initially charges after the
breaker is inserted.

•.:

FAILS TO CLOSE means there has been no dis-
charge of the closing springs which is what me-
chanically closes the main contacts.C. Cycling the closing spring from charged to

discharged to charged and so on until the
charging motor burns out.

FAILS TO TRIP means the breaker is closed and
will not open.Contacts 7 & 3 and 4 & 8: These contacts are

used to break open the closing circuit until the
external signal is removed. TRIP-FREE means, when the breaker is given

an electrical or manual closing command, the
closing springs discharge but the mechanism (i. e.
main contacts) will not latch closed. The contacts
return to an open position.

Contacts 1 & 7: This contact ’’seals in” (that is,
keeps energized) the 52 relay until the external
portion of the closing circuit opens.

2
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POWER/VAC ML-17 OPERATING MECHANISM

FAILS TO CHARGE

Fuses
No Voltage Broken Wires

Grounded Wires

Pinched Wires
Low Voltage Loose Connections
(Test Under Load) Corroded Connections

Improper Adjustment
Electrical Limit Switches Switch Failure

52 CL/MS & 52 SM/LS Loose Wires

Secondary Disconnect Ill-Fitting Disconnect
Loose or Corroded Pins

Terminal BlockFails to
Connection Loose

Charging MotorCharge
Motor Failure

Check for Rotation of Gearbox Output Shaft

Check Shear Pin at Drive Shaft JunctionMechanical
(Motor Runs But
Does Not Charge
Spring) Check Charging Pawl

If Chg Wheel Turns Check to see if
Fly Wheel Assembly
Has Stopped in
Proper Position

Check for Proper Reset of Closing
Latch if Close Spring Immediately
Discharges at End of Charging Cycle

Breaker not in Position Properly

Rack Mechanism

Sliding Rail has not Reset

GUIDE 1

3E-728
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POWER/VACML-17 OPERATING MECHANISM

'

FAILS TO CLOSE

Fuses

Broken WiresNo Voltage

Grounded Wires
X

. )
Pinched Wires
Loose ConnectionsLow Voltage

(Test under Load) Corroded Connections

Improper Adjustment

Limit Switches Switch FailureElectrical
52 LCS & 52 CHG Loose Wires

Poor FitSecondary Pis-
Loose or Corrodedconnect

Pins

52X Open CoilFails to

Loose WiresClose
Auxiliary Switch Switch Failure

Failure of Operating
Linkage

Loose Wires
N/O Contacts Bad52Y
Improper Drop Out

Adjust ClearanceTrip latch is
Not Returning to Stopnot resetting

Check to see if breaker is chargedMechanical
K . •

' ' 1Check freeness of closing shaft
Armature linkage

GUIDE 2
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POWER/VAC ML-17 OPERATING MECHANISM

FAILS TO TRIP

Fuses
No Voltage Broken Wires

Grounded Wires

Pinched Wires
Loose ConnectionsLow Voltage

(Test Under Load) Corroded Connections

Trip Coil Open Coil
52

Electrical
Poor FitSecondary Pis-
Loose or Corrodedconnect

Pins

Loose Wires

Switch FailureAuxiliary Switch

Switch Operating
Linkage Failure

Fails to
Trip

Linkage on trip plunger bound up

Pin missing out of shaft junctionMechanical

Main contacts welded together

GUIDE 3

TRIP FREE

Electrical Voltage on trip circuit

No Clearance
Broken Reset

Spring
Not resetting

Trip Free Shaft Binding
Trip Latch Linkage Binding

Negative interlock not
adjusted properly

Mechanical

Toggle link not making toggle
position due to bearing wear
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