*MIEConNn GENERATO
Installation, Operation
and Maintenance Manual

"MARATHON
ENERGY
CONVERTER

[ MARATHO

e



Foreword

This service manual applies to MECon brushless AC
generators manufactured by Marathon Electric Manufacturing
Corporation. It contains instructions for installation, opera-
tion, and maintenance of these generators. The basic construe-
tion of this line of generators is also covered and a section on
renewal parts ordering information is included.

WARNING

These instructions must be followed to ensure safe and
proper installation, operation and maintenance of the
generator. They should be brought to the attention of all
persons who install, operate or maintain this equipment.

WARNING

~

Failure to follow all safety information can result in serious
persenal injury or death. Disconnect all power before
servicing. Install and ground per local and national codes.
Consult gualified personnel with any guestions.

o
Torsional Vibration

The factors which are most critical to torsional vibration
are contained in the design of the engine. The engine-generator
set manufacturer, his representative or bBuyer shall be responsi-
ble for the torsional analysis and approval of the engine-
generator combination. Marathon Electric shall submit to the
above for approval rotor weight and WK2 information, along
with such other data as is deemed necessary when requested to
do so.

Marathon Electric shall proceed with the manufacture of
generators prior to the receipt of torsional approval unless
specifically requested in writing to delay production for
receipt of such approval from the buyer. The buyer shall be
responsible for manufacturing charges incurred as a result of
manufacturing prior to torsional approval.

Marathon Electric shall not be responsible for the torsional
vibrational characteristics of an installation when the engine
vibrates on its base or steel bed and such vibration is
transmitted to the supporting structufe, or when the construc-
tion of the base is such that the engine-generator;mount
natural frequency approaches that of the floor or sub-base
resulting in magnification of vibratioin, or where the engine-
generator combination has been found torsionally compatible,
yet develops vibration due to a base of insufficient strength or
inadequate sway-bracing.




Introduction and
Description
GENERAL

A generator is a device which transforms mechanical
energy, as supplied by a prime mover, inte electrical energy.

The generators described herein are 4-pole generators of the
" brushless design. 4-pole generators produce 60 Hz power at
1800 BRPM or 50 Hz power at 1500 RPM. The units are rated
at 80 percent power factor.

NOTE

[ Hz (Hertz) = cycles per second.

The generators are available as single-bearing units with an
SAE adapter and flexible disc-type coupling, or as two-bearing
generators with a shaft extension. Alignment of the generator
and engine is automatically assured in the case of single-bear-
ing generators by the concentricity of the flywheel housing
and the generator adapter. The flexible disc coupling is piloted
in a rabbet in the flywheel itself, again assuring perfect
alignment. However, it may be necessary to shim the generator
feet on the base for solid support.

AC generators require direct current flowing through the
rotor winding in order to set up the magnetic flux which
allows the unit to generate. Brushless exciters have eliminated
the use of slip rings and brushes. A small AC exciter which
actually is a miniature replica of the main generator except
with a rotating armature, is provided on the same shaft as the
generator rotor. While the main generator field rotates and the
armature is stationary, the exciter field is stationary and the
armature rotates with the main rotor. The output from this
exciter is fed into rectifying elements which are mounted on a
heat sink located opposite the drive end of the generator so
that no brushes or collector rings are requ.ired.

The AC exciter itself requires direct current for its
excitation, and this excitation is supplied by rectifying a
portion of the output of the main generator by means of a
static voltage regulator. At the same time, the amount of
current going into the field of the exciter will determine the
output voltage of the exciter and this in turn will control the
output voltage of the main generator. In this manner, a
completely self-contained unit is obtained.

Before the generator can produce a voltage, it is a
pre-requisite that a small amount of direct current shall flow
through the field winding of the generator. In brush-type
generators this is frequently accomplished by flashing the field
from a battery. In the case of the brushless generator, the

exciter generally has enough residual voltage to produce a .

voltage and flashing is not required. If flashing ever should be
required, it is a simple matter to flash the exciter field from a
battery or other source of DC or rectified AC.

The completely packaged units make it possible to furnish
meters, controls, or other features needed to satisfy atl
installation requirements.

This manual deals with the generator itself. Instructions
covering the voltage regulators, and any other components
used in the packaged generator sets, are contained in other
publications issued by Marathon Electric Manufacturing Cor-
poration.

MECHANICAL CONSTRUCTION

MECon brushless generators are designed and manufactured
with the same care that has been used for years in the
statically excited generator line which has gained an outstand-
ing reputation in the field. Cast-iron frames and end brackets
and fabricated steel frames are machined by the latest methods
to assure a rigid, highly efficient generator.

ROTOR CONSTRUCTION

A unigue feature of the MECon brushless generatar is that
the four poles which carfy the field windings are not made
individually, but are made in one piece. Each lamination
contains all four poles and the field windings are wound
directly on these poles. The shaft is pressed into the rotor pole
assembly and is keyed thereto, forming a very rigid rotating
element. This method has proved to be far superior to separate
pale pieces, either davetailed to a spider or fastened by screws
to the shaft. A thermo-setting bonding epoxy is applied
between layers of the field windings and is applied to the
finished rotor. The completed rotor is baked under a con-
trolled cycle to ensure a solid, mechanically stable rator. All
rotors are dynamically balanced and then tested at a speed of
125 percent of operating speed.

In the generators in 500 frames and smaller, the amortisseur
bars, the end rings which connect the bars together, as well as
the coil supporting elements are made an integral part of the
structure by the die-casting process.

In the generators in the 680 frame and up, the amortisseur
bars are copper bars placed in slots in the rotor poles. Copper
laminations of the same configuration as the steel laminations
are placed at the ends of the steel laminations and the copper
bars are brazed to these copper end plates, thereby assuring a
continuous electrical connection hetween the bars. Nodular
iron coil supports are placed at each end of the rotor
laminations to support the coils.

The AC exciter armature and the heat sink which carries
the diodes are mounted on an assembly which is placed on the
generator shaft outboard of the front generator bearing.

STATOR

The laminations of the stator are of a thin, low-loss,
non-aging silicon steel, notched on precision presses. Up to
B00 wvolts, random-wound coils are placed in slots insulated
with Class F materials. The cores are supported in rigid frames,
Properly insulated coils using high temperature insulation are
inserted in the stator core and the entire stator core is then
given multiple dips and bakes in a thermosetting varnish by a
special process which insures complete impregnation. Subse-
quently, the wound core is placed in the frame.
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END BRACKET

The end brackets are of cast iron for the ultimate rigidity
required to support the anti-friction bearings. The front
bracket supports the stationary exciter field structure.

A flexible coupling of special spring-steel discs is used for
single-bearing units. This affords flexibility in the axial
direction, while in radia! direction it acts as a rigid coupling to
maintain a uniform air gap. Two-bearing units allow the
generator to be coupled or belt drive. (Belt drive is through
126 KW. See Table 1.}

VENTILATION

The end next to the prime mover carries a fan which
provides the ventilation for the generator. It discharges the air
through openings in the frame. For single-bearing units, the
frame terminates in a SAE adapter by means of which the
generator is attached to the prime mover. For two-bearing
generators, a rear end bracket is provided.

A hub, made of nodular iran, is keyed and attached to the
shaft by the heat shrink method. This hub carries a number of
flexible spring-steel discs provided with holes for the mounting
bolts that fasten these discs to the driving element. (For some
adapter-disc combinations, a spacer is used between the hub
and discs to maintain the proper distance between the discs
and SAE adapter face.)

ELECTRICAL CONNECTIONS

The generator conduit box is constructed of sheet metal to
allow conduit to be used on the top,: bottom, or either side of
the box. A hole-saw or any suitable tool can be used to
provide a hole for the conduit entrance and an approved
connector must be used in conjunction with the conduit. The
regulator can be moved with relative ease, if the entrance of
the conduit is needed in this location.

Important: To minimize the transmission of vibration, it is
essential that flexible conduit bej used for all electrical
connections to the generator. Refer to the connection diagram
supplied with the generator, and install all intercomponent and
external wiring in accordance withi the regulations of the
national and local regulatory bodies. Be sure the generator
frame is grounded to all the other components of the system,
with a ground wire which is at least the same size conductor as
the load leads. Terminal lugs™ are provided on all generators
except for 600 KW and larger with voltage ranges 800 volts
and below, on this a buss-bar arrangement will be used. Clean
all contact surfaces to assure good electrical bonding with the
generator lugs or buss bars. Use heavy duty terminal lugs or
good quality damps for making all connections. Tape all
connections in accordance with the national and local regu-
lations.

|
* CSA certified terminal lugs to be used.

APPLICATION OF V-BELT SHEAVES

TO

TWO BEARING MECon GENERATORS !

GENERATOR MAXIMUM GENERATOR V—BELT SHEAVE
FRAME RATING KW FOR (NARROW 3V, 5V, & 8V)
SIZE KW V—BELT DRIVE MINIMUM DIA. | | MAX. WIDTH
360 60 60 9.2 . 57/8
360 75 75 11.5 . 57/8
440 100 100 10.0 8-1/2
440 125 125 12,5 8-1/2
440 150 128 12.8 8-1/2
NOTE

Narrow sheaves as covered by “‘Standard Specifications for Drives Using Narrow V-Belts {3V, 5V, 8V)
Cross-Sections” dated July, 1964. The width of the sheave shall not be greater than that required to transmit the
indicated harsepower, but in no case wider than the fength of the generator shaft extension. The center line of the
sheave shall be located on the mid point of the shaft extension.




Installation
BASIC INSTRUCTIQNS

Upon receipt of the generator, it is recommended that it be
carefully examined to determine if any damage has occurred
which might prove harmful to the equipment before accepting
the shipment fram the transportation company.

UNPACKING AND HANDLING

Read instruction cards packed with the generator.

When lifting, attach an overhead crane to the eye bolts in
the generator frame. Apply lifting forces in a vertical direction.

WARNING

Eyeholts or lifting lugs on generator frame are to be used
only for lifting the generator. Using the generator
eyebolts or lifting lugs for lifting the generator plus
attached equipment such as a diese! or turbine could
result in eyebolt or lug failure and injury and damage to
personnel and equipment.

WARNING

Do not apply any force to generator fan for lifting or
rotating generator rotor. Disregarding these instructions
may cause personal injury or equipment damage.

STORAGE

In the event that the generator is not to be installed on the
prime mover immediately, it is recommended that it be stored
in a clean dry area which is not subject to rapid changes in
temperature and humidity.

INSPECTION

It is recommended that the insulation resistance of the
generator stator be checked with’a megohmmeter. In order to
do this, all stator leads must be connected together and the
insutation resistance measured from the lead terminals to the
stator frame. A reading of at least 0.5 megohm (500,000
ohms) indicates the insulation is in good condition. A record
should be kept of the resistance readings for comparing them
with future data’ A drop in resistance values indicates wet,
dirty or grounded insutation. In this case, clean and dry the
winding and check for grounds.

CAUTION

Do not use a megger on the rotor without disconnecting
the diode bridge. Do not use a megger on the exciter
field without first disconnecting the field leads from the
regul ator.

DRYING OUT

Machines that have been idle for some time in unheated and
damp locations, or have “sweated” as a result of sudden
changes in temperature of the surrounding air, or have become
wet by accident, should be dried out thoroughly before being
put in service. If possibie, place the machine in an oven and
bake it at a temperature not to exceed 90 degrees C or 194
degrees F, If this is not possible, the same results can be
obtained by enclosing the generator with a covering, inserting
heating units {"'space hea\:(ers”, lamps, or coils of steam pipe)
to raise the temperature, leaving a hole at the top of the
enclosure to permit the escape of moisture. Machines may also
be dried out by passing a current at low voltage through the
field windings or stator windings, raising the temperature to a
value not exceeding 85 degrees C or 185 degrees F, while the
machine is at rest. These ternperatures can be established by
means of a thermometer on the surface of the coils. A portable
forced-air heater can also be used by directing heat to the end
of the generator opposite the coupling and running the
generator with no-load and without excitation; and, by letting
the generator fan draw the warm air through the generator
{heat at point of entry should not exceed 150 degrees F at the
bearing huh). The time for drying out depends on the method
of applying the heat and may take as long as 72 hours.
Insulation resistance tests should be taken every three or four
hours until a fairly constant value is obtained. This value
should be equal to, or greater than, that calculated by the
following formula:

Rated Voltage

Megohms = 1000 or (1.5 Min.

PREPARATION FOR USE

While the generator is carefully inspected and tested in
operation before it leaves the factory, it is recommended that
the unit be thoroughly inspected for indications of shipment
damage. The insulation on the wire should be inspected and all
bolts should be checked for tightness.

Remove all shipping tapes, blocks, strips and other material
which is used to prevent vibration and rotor movement during
shipment. (On some single-bearing units, a shipping strip is
placed in the air cap between rotor O.0. and stator [.D. at
bottom side in connection end, and this should be removed.)
Ory, low-pressure compressed air of approximately 25 PSI can
be used to blow out the interior of the generator. In the case
of two-bearing machines, it is possible to turn the rotor by
hand to make sure that it rotates smoothly without binding.

If the machine has been in storage for a considerable length
of time, it is recommended that the grease be checked in the
bearing or bearings.




INSTALLATION AND ALIGNMENT

NOTE

Generators are shipped from the factory with approxi-

mately 3/16" to 5/16" bearing end clearance.

Before starting to assernble the generator to the engine, the
following must be checked:

1. Measure the distance from the surface on the generator
adaptor to the mounting face of the generator drive
discs.

2. Measure the distance from the machined surface on the
engine flywheel to the bottom of the drive disc recess in
the flywheel.

If the distance from the diesel flywheel housing to drive
disc recess i5 more than the distance from the generator
adaptor to the drive discs, additional spacers between the drive
discs and generator drive hub should be added. The factory
must be contacted if additional spacers or removal of spacers
are required,

SINGLE-BEARING GENERATOR MOUNTING

Single-bearing generators are provided with an SAE fly-
wheel adapter and a flexible disc coupling. Very close
tolerances are maintained in the manufacture of the generator
so that the alignment procedure is extremely simple. A
coupling hub of nodular iron is shrunk on the shaft extension
and special spring-steel coupling discs are bolted to the hub.
Holes are provided in the periphery of the coupling disc which
correspond to tapped holes in the flywheel, while the outside
diameter of the discs fits in a rabbet in the fly-wheel so that
concentricity is assured at atl times,

The SAE adapter and the fly wheel housing are designed to
match each other with no further alignment necessary with the
possible exception of shims under the feet of the generator to
give it a solid mounting.

TWOQ-BEARING GENERATOR MOUNTING

In the case of two-bearing generators, a suitable shaft
extension with a keyway is provided. The assembler furnishes
a flexible counling which is installed between the engine and
on the generator shaft. In this case it is necessary to align the
two very carefully, although a slight misalignment can be
accommodated by the flexible coupling. It is necessary to shim
the generator feet for proper support.

ELECTRICAL CONNECTIONS

The electrical connections in the conduit box are made in
accordance with the diagram appropriate for the required
voltage range. The final voltage setting is established within the
selected range by an adjustment of the voltage regulator.

The use of flexible conduit is required to minimize the
effect of the engine vibrations.
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Operation

PRE-START INSPECTION

Before operating the generator for the first time, the
following checks are recommended:

1. Check all wiring against the connection diagrams and
make sure alt connections are properly insutated.

2. Inspect for loose packing materials and remove loose
cloths and all tooling.

3. Check that all covers and guards are installed and tight.

4. Check bearing lubrication.

IDLING

PERMANENT EQUIPMENT DAMAGE can be caused by
idling the engine between 650 and 1400 generator RPM. If
engine adjustment requires this, the REGULATOR FUSES
MUST BE REMOVED before engine start-up and adjustment.
If your generator is supplied with the OPTIONAL regulator
power “Off-On" switch, simply turn the switch to “Off"
position; or if supplied with the OPTIONAL under frequency
module, this is not necessary (see’ Figure 14). WHEN IN
DQUBT, REMOVE THE FUSES. After engine adjustment, the
regulator fuses can he replaced. The engine should be brought
through the B650—1400 RPM range in not more than 45
seconds.

VOLTAGE ADJUSTMENTS i

A means for adjusting the voltage is incorporated in the
regulator. For details refer to the Voltage Regulator manual
applicable to this unit. '

The following procedure should be followed for starting up
the generator set:

1. The generator output must be disconnected from the

load. Open the circuit breaker.

2. Start the prime mover and adjust it for the proper speed
{1800 RPM for 60 Hz, 1500 RPM for 50 Hz).

3. Adjust the voltage to the required value by means of the
rheostat in the voltage regulatorj‘. If the generator fails to
produce a voltage after it has come up synchronous
speed, it may be necessary to flash the field; this may be
accomplished by applying battery voltage to the output
terminals of the regulator for a few seconds. Do not
leave the battery connected after flashing. Observe the
proper polarity, THIS MUST BE DONE while the
generator is at a standstill. {See Trouble Shooting Chart,
pages 18, 19 and 20.)

4. Close the circuit breaker and apply the load.

5. Before stopping the engine, trip the circuit breaker.

PARALLELING PROCEDURE

In many cases whare electric power is required, it may be
advantageous to install two or more smaller generator sets

]
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instead of one single set of higher rating. This condition also
exists when it becomes necessary to increase the capacity of
the existing plant by adding generator sets.

When two or more generators are connected and operated
together so that they deliver electrical power to a common
system, they are said to be operating in paraliel. Parallel
operation is considered successful when the generators deliver
power to the external system without delivering power to each
other.

The division of the kilowatt load among generator sets is
controlled by the engine governors. The generators and voltage
regulators cannot and do not influence this division. The
reactive power division depends on the proper relationship of
the excitation values of the generators. This excitation is
supplied by the AC exciter and is controlled by the requlators.
The engine governors cannot and do not influence this
division. In order to divide the reactive power in proportion to

the generator ratings, the amount of excitation supplied to the .

generators must be continuously controlled during varying
loads and this must be done by the voltage regulators,

CONDITIONS FOR PARALLELING

Certain conditions must be met before generators can be
successfully paralieled.

1. The vohage and frequency must be the same for all sets.

2. The voltage regulation characteristics of the individual
generators should be similar.

3. The generators must have the same phase rotation.

4. The driving engines should have the same speed regula-
tion characteristics and the governors should be adjusted
to give the same speed regulation.

CONNECTIONS

All generating units must be electrically connected to the
load system. The interconnection is referred to as the “bus.”

Each generator must be connected to the bus through a
power circuit breaker.

The connecting cables to the bus should be connected to
the proper phases. Phase 1 of one unit should be connected ta
the same bus as Phase 1 of the other units, etc. In the case of
three-phase, four-wire generators, the neutral terminals must
also be connected together.

The phase rotation of all generators must be the same.

Paralleling accessory equipment should be provided.

INITIAL OPERATION

NOTE

When conducting these tests, make sure that the main
switches (line circuit breakers, contactors or transfer
switches) are open except for the line circuit breaker of
the set which is being tested.

Before operating generator sets in paraltel, each set shouid
be checked by starting, operating and adjusting the sets as
individual units before attempting paralleling.

PRELIMINARY STEPS

Three-phase generators which are to be operated in parallel
must have the same phase sequence.

WARNING

IF AN ATTEMPT ISMADE TO PARALLEL GENERA-
TORS WHtCH HAVE OPPOSITE PHASE SEQUENCE,
EXTREMELY LARGE CURRENTS WILL BE GENER-
ATED WHICH MAY BE INJURIOUS TO EQUIPMENT
AND DANGEROUS TO PERSONNEL.

The governors of the engines should be adjusted to have the
same speed droop characteristics. If this is properly done, the
units will share the kilowatt |loads proportional to their ratings.

The voltage regulator droop characteristics of each unit to
be paralleled should be the sama. These characteristics should
be checked and adjusted if necessary on each unit individually.
Faor further details, see the voltage regulator publication.

Start unit number one and bring it up to the governed
speed and close the circuit breaker connecting it to the bus.
Then adjust the no-lead voltage to the desired value.

Start the second unit and bring it up to governed speed.

CAUTION

Do not close the second circuit breaker.

Adjust the no-load voltage of the second unit to the same
voltage as the first unit.

Adjust the no-load speed of the first unit to the desired
value.

Adjust the no-load speed of the second unit to equal that of
the first unit. When the speeds are the same, the synchronizing
lights or the voltmeter across the open circuit breaker will be
changing very slowly.

PHASE ROTATION TEST

if the phase rotation on both generators is the same, both
the synchronizing lights will go light and dark simultaneously.

If the synchronizing lights do not go light and dark
simultaneously, the generators have opposite phase rotation.
The phase rotation may then be made the same by inter-
changing any two leads of either generator at the circuit
breaker.

VOLTAGE REGULATOR DROOP ADJUSTMENT

At this point, proceed as described in the paralleling
instructions.
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BASIC INTERCONNECT

Parallel Operation

This circuit is phase sensitive and the following test will
verify the correct connections:

1.

With one system operating at the rated speed and
voltage, apply a lagging power factor load. {Unity power
factor load cannot be used for this test.)

. Adjust R1 in the paralleling assembly to its maximum

resistance position and record the generator voltage.

. Short the secondary of CT1 with S1 {unit-parallel mode

switch) and record the generator voltage.

. The voltage obtained when CT1 is shorted should be

greater {up to b percent depending on load) than when
CT1 is not shorted.

.. If a lower voltage is obtained when CT1 is shorted, shut

down the system and verify CT is in correct generator
line. If so, interchange the secondary leads from CT1.

I step "B’ is required, steps ‘1" through “4" should be
repeated.

With full load 0.8 power factor, a droop of 4 to &
percent is obtainable and is usually adequate for parallel
operation.

. The preceding test must be performed on all systems

that are to be paralleled.

NOTE

Bruring Single unit operation, the current transformer
secondary (CT} must be shorted, otherwise a voltage
droop which appears to be poor regulation will result. A

unit-parallel

mode switch (S1) 'is included on the

paralleling assemhly for this purpose,

9.

10.

If cross-current compensation .is desired, Figure 1 is
applicable with the following additional connections.
Connect the finish of the parallel current transformer
{CT1} on generator System Nurﬁber 1, to the start of the
parallel CT on generator System Number 2; the finish of
the parallel CT in System Number 2 to the start of the
parallel CT in System Number 3; etc. Continue until all
parallel CT's of the systems to be paralled are connected
in series; then connect the finish of the last CT to the
start of the first CT.

The basic difference between droop and cross-current
compansation is that when a reactive load is applied to a
system using droop compensation, all the regulators
receive a signal to decrease the generator output voltage.

When a reactive load is applied to a generator system

VOLTAGE REGULATOR

KR7F
E1 E3
0,
cT
GEN. i—.LUU {s)
©
- "*-\
_’4’:"‘ N "'--.\__
208 416
c 120 240 | 480 600 CT1 CcT2
POLARITIES SHOWN FOR
PAR. ASSY.

A-B-C PHASE ROTATION

|

TYPICAL INTERCONNECTION DIAGRAM

Figure 1. Typical interconnection diagram.




using cross-current compensation, the current signal
applied to one regulator cancels the signal applied to
another regulator so no decrease in generater output
voltage occurs.

Cross-current compensation allows parallel generators
to share reactive current loads with no decrease in the
generator sysitem voltage.

SYNCHRONIZING

Once the preliminary tests have been performed and
adjustments have been made, the settings will remain correct
as long as the respective cable connections remain unchanged.
It is not necessary to make these tests every time the
generators are 1o be paralleted. Observe the following steps:

1. Make sure both main switches, breakers or contactors

are open,

2. Start both sets and adjust the frequency without lead by

adjusting governor controls,

. Adjust both sets to the same voltage.

. Put both synchronizing switches in the “on’’ position.

. Close the circuit breaker on one of the sets.

. The synchronizing lamps will flash on and off rapidly at
a frequency depending on the difference in speeds of the
two units.

7. Adjust the speed of the unit whose breaker is open until
the lamps flash on and off slowly {about once every two
seconds). After making the speed adjustment, it may be
necessary to wait a few seconds until the lamp fluctua-
tions slow up.

8. When the lamps are dark, close the set main breaker.

DN bW

NOTE

The above procedure can be followed if one of the sets is
already on the line. Follow the above directions with the
loaded set taken to he the one with the closed main
switch.

LOAD DIVISION

The only way to divide the kilowatt load proportionaily
among the sets operating in parallel is by speed adjustment of
the prime mover. The voltage regulator rheéostat will have no
effect on this at all.

The load an a machine with the lesser amount of total load
can be increased by increasing the governor throttle control.
This increase will be indicated on the wattmeter.

When two loads are correctly divided as indicated by the
wattmeters, the frequency can be checked as indicated on
either frequency meter. If the frequency is too high it will be
necessary t0 re-adjust both the governor controls to lower
speed. Conversely, if the combined speed is too low, increasing
the governor controls on both machines will increase the
frequency. When raising or lowering the frequency, care must
be taken to re-adjust the load divisions so the wattmeter
readings will again be equal or proportional to the size of the
generators if the sets are not of the same size.

REACTIVE LOAD DIVISION

After the kilowatt load has been propartional by divided, the
reactive load should also be divided proportionally. If both
generators have the same rating, both should show the same
load amperes. If this is not the case, it indicates cross currents
and these should be eliminated by adjustment of the voltage
requiator rheostats on the sets.

Slowly turn the voltage adjusting knob on one of the units;
first clockwise, then counter-clock-wise. One movement or the
ather should resuit in decreasing ammeter readings. Adjust
both rheastats until both ammeters are at the lowest point at
which they both read the same value on similar sets or
proportional values in a case of unequal sets.

If after adjustment it is found that the output voltage is
either too high or too low, then the voltage regulator rheostat
on one of the sets must be re-adjusted and then the operation
is 1o be repeated for the other set to balance the reactive load.



Preventive
Maintenance

Dirt and heat are the enemies of a generator. Keeping the
generator clean, the prevention of overloads, and proper
alignment of the generator and its prime mover, will resuit in
efficient operation.

CAUTION

Always shut down the unit and be sure main disconnect
switch is open before performing a maintenance oper-
ation.

CLEAN THE VOLTAGE REGULATOR

Dirt and dust will conduct electricity between points of
different electrical potential. The requlator must be kept free
from excess amounts of dust and dirt. Low pressure, mois-
ture-free compressed air may be used to blow out any dust and
dirt that may have accumulated.

CLEAN THE GENERATOR

Accumulations of dust and dirt not only contribute to
insulation breakdown, but they can also increase temperature
through the restriction ot wventilation and by blocking the
dissipation of heat from the winding and frame surfaces. Some
machines are exposed to accumulations of materials such as
tale, lint, or cement dust, which, although harmless in
themselves, may obstruct the ventilation. The most harmful
types of foreign materials include carbon black, metallic dust
and chips, and similar substances which not only impure the
ventilation, but also form a conductive film over the insulation
and increase the possibility of insulation failure. Machines
operating in dirty places should be disassembled and cleaned
periodically.

Both the interior and exterior of a machine should be kept
free of dirt, oil, and grease. Foreign material may be blown out
with a dry, compressed air of not more than b0 pounds per
square inch. If possible, clean by suction to avoid blowing
maisture or metal chips into the insulation.

Whenever the generator is disassembled, the windings
should be given a thorough inspection and the insulation
cleaned, if necessary. The inspection should cover the condi-
tion of the windings and insulation, the tightness of the
windings in the stots, the effectiveness of the supporting ties as
evidenced by the rigidity of the coil end turns.

As much oil, grease, and djrt as possible should be removed
by wiping the windings with clean dry cloths and then with
clean cloths which have been moistened with a solvent. A
suitable solvent for most greases and oils (except silicones) is
straight mineral spirits. If necessary, windings can be washed
with mineral spirits, in which case it is recommended that the
windings be drained for % hour and then placed in an aven for
1% - 2 hours at 200° F to dry the windings.
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WARNING

When using solvents or cleaning fluids, the area must be
well ventilated and smoking or open flame prohibited for
the protection of personne! and property. Rubber gloves
or other suitable protection for the hands should be
used.

AIR INTAKE AND EXHAUST

Check the area around the generator air intake and exhaust
openings to be sure they are ¢lean and unimpeded. Remove all
foreign material and clean all screens.

BEARING TEMPERATURE

Check bearing temperature at the bearing hub with a
thermometer. If the temperature is above 195 degrees F.,
replace the bearing, bearing grease and check alignment,

ELECTRICAL CONNECTIONS AND WINDINGS

Inspect for loose or contaminated connections. Check wires
for cracked or frayed insulation. Tighten connections and
replace defective or oil soaked insulation.

If inspection shows that varnish coatings on the windings
have deteriorated, they should be recoated with insulating
varnish.

LUBRICATION

All generators are lubricated before leaving the factory and
are ready for operation. As a general rule, bearings should be
relubricated annually or after every 3,600 hours of running
time, whichever accurs first. Unusual severe operating condi-
tions reguire more frequent additions of grease.

Use Shell Alvania # 2, Chevron SRI # 2, or equivalent
anti-friction type, high quality, multi-purpose lithium base
grease with a lubrication temperature range of lowest ambient
temperature expected to +260° F,

During an overhaul, the grease reservoir should be
thoroughly cleaned and new grease added. The reservair
should be 1/2 to 1/3 filled with new grease. On units with
open bearings, also clean, wash and repack the bearing with
grease. The quantity of grease is very important since
over-greasing is as detrimental as under-greasing.

To add or renew grease, proceed as tollows:

. Stop unit.

. Wipe clean the grease plugs and susrounding parts.

. Remove filler and drain plugs.

. Free drain hole of hard grease.

. Add grease until grease is forced through drain plug.

. Start unit.

. Allow unit to run 15 minutes with drain plug removed
to allow excess grease to drain. Reptace drain plug.

"NOTE

Use only clean grease from clean, closed containers and
keep it from being contaiminated while regreasing.

~SNoOoq kW =




® Generator

Servicing
FI'EMOVAL FROM PRIME MOVER

Disconnect all electrical leads in the junction box.

Disconnect the leads to the voltage regulator.

Attach a suitable haoist to the generator eyebolts.

. 8. For two-bearing generators, disconnect the coupling
between generator and prime mover. {Follow cou-
pling manufacturers instructions.)

b. For one-bearing generators, disconnect the coupling
discs from the flywheel and remove the bolts holding
the SAE adapter to the flywheel housing.

5. Remove the hold-down bolts which secure the generator

to the base.

6. Raise the generator slight!y and remove it from the base.

Be careful of the drive assembily,

PN

DISASSEMBLY OF GENERATORS WITH SLEEVE-TYPE
EXCITERS (Figure 4}

Single-Bearing Generators

1. Remove capscrews which secure SAE adapter to adapter
bracket and lift off SAE adapter. Remove capscrews
which secure adapter bracket to frame and lift off
adapter bracket.

2. Remove the capscrews securing the coupling discs to the

coupling hub; lift off the coupling discs.

. Remove the generator conduit box assembly.

4. Remove the exciter armature {rotor} by first discon-
necting the field leads from the rotating rectifier
assembly. Then remove the exciter hold-on bolt. The
exciter armature is interference fit and should slip from
the shaft by puiling while tapping it lightly with a
soft-faced maliet. If not, use a puller bolt as shown in
Figure 2. A 5/811 bolt is used as a puller bolt for
680-frame units, and a 1/2-13 bolt is used as a puller
bolt on all other ratings.

5 Remove the capscrews which secure the end bracket to
the frame.

6. Remove the end bracket from the frame.

7. Using a suitable lifting device, remove the rotor assembly
from the generator housing through the adapter end.

7]

EXCITER ARM SLEEVE

onBoLT 7
HOLD ON BOLT

|

ROTOR SHAFT

Two-Bearing Generators

1. Remaove coupling half from the shaft extension.

2. Remove the screws which secure the drive end bracket
to the generator housing.

3. Remaove the generator conduit box assembly,

4, Remove the exciter armature (rotor) by first disconnect-
ing the field leads from the rotating rectifier assembly.
Then remove the exciter hold-on bolt. The exciter
armature is interference fit and should slip from the
shaft by puiling while tapping it lightly with a soft-faced
mallet. If not, use a puller bolt as shown in Figure 2. A
5/8-11 bolt is used as a puller bolt for 680 frame units
and @ 1/2-13 bolt is used as a puller boit on all ather
ratings.

5. Remove the end bracket opposite the shaft extension
from the frame.

6. Using suitable lifting devices, withdraw the rotor from
the generatar housing toward the shaft extension end.

7. Remove the shaft-extension end bracket from the rotor.

DISASSEMBLY OF GENERATORS WITH SLEEVELESS-
TYPE EXCITERS (Figure 8A and 8B)

Single-Bearing Generators

1. Remove capscrews which secure SAE adapter to adapter
bracket and lift off SAE adapter. Remave capscrews
which secure adapter bracket to frame and lift off
adapter bracket.

2. Remaove the capscrews securing the coupling discs to the
coupling hub; lift off the coupling discs.

3. Remove the generator conduit box assembly.

4. Remove the exciter armature (rotor assembly) by first
disconnecting the field leads from the rotating rectifier
assembly. Then remove the two (2} surge protector
hold-on bolts and move the surge protector to the side.
The exciter armature is held to the shaft by a 1/2—13
hold-on bolt and once this is removed the exciter
armature, which is a slip fit, should slide from the shaft.
If not, a 5/8—11 puller bolt should be used by inserting
into the hole of the 1/2—13 hold-on bolt and turning it
in; thereby, removing the armature from the shaft.

5. Remove the capscrews which secure the end bracket to
~ the frame.
6. Remove the end bracket from the frame.

lil!ll.llll.l i ARLLH LI LESTUS LY

e A== === )
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PULLER BOLT
ROTOR SHAFT

Figure 2. tnstallation and removal of bearings.
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7.

Using a suitable lifting device, remove the rotor assembly
from the generator housing through the adapter end.

Two-Bearing Generators

1.
2.

3.

B.

7.

Remove coupling half from the shaft extension.

Remove the screws which secure the drive end bracket
to the generator housing.

Remove the generator conduit box assembly.

. This procedure for removal of the sleeveless exciter

armature {rotor} is the same as the single-bearing
generators.

Remove the end bracket opposite the shaft extension
from the frame.

Using suitable lifting devices, withdraw the rotor from
the generator housing toward the shaft extension end.
Remove the shaft-extension end bracket from the rotor.

BEARING REPLACEMENT

i.

The bearing(s) can be removed from the shaft if they
have to be replaced. This is done by means of a suitable
bearing puller acting on the inner race of the bearing.

Figure 5

First, the end bracket (s} must be remaved following the
disassembly procedure for single- and/or two-bearing
generators.

. Clean the shaft with a solvent and apply a light coat of

oil to the bearing fit.

. Heat bearing in an oven having a maximum temperature

of 100 degrees C.

. Place bearing over end of shaft and bring it up to its seat.

Be sure it is square with the shaft and not cocked. Take
a piece of tubing having a slightly larger inside diameter
than the shaft; place one end against the inner race of
the bearing and tap the other end of the tube with a soft
mallet. The bearing should go on snugly but should not
require heavy blows of the mallet.

NOTE

Under no circumstances should pressure be applied to
the outer race of the bearing.

5. Allow the bearing to cool for about one hour.

Figure 4

Figure 6




INSPECTION {figures 3, 4, 5, and 6)

End Bracket

. Clean the end fracket, screws, washers and screens in an

approved salveat and dry them thoroughly.

. Inspect the screws for stripped thread or burred heads.
. Inspect the bracket for cracks and for burred or rough

mating surfaces. inspect the bearing bore for damage.

. Check the exciter stator winding located in the bracket

for loose, frayed, or burned windings. Look for score
marks in the bore of the exciter core caused by rubbing.
The core is removable and can be rewound by a qualified
service station.

. On generators where the exciter stator frame is part of

the end bracket, loosen the set screw (ltem 5 on the
sectional drawing} and slide the stator core out of the
bracket.

. On generators where the exciter frame is removable,

remove the bolts holding the exciter frame to the end
bracket.

Stator Frame and Winding

1. Clean the stator frame with a clean cloth. Clean any dust

and dirt out of the frame with a low-pressure, moisture-
free air.

. Inspect the frame for cracks, burred mating surfaces or

other damage.

. Check the stator v(rinding for loose, frayed or burned

wires. Look for scoring of the stator bore caused by the
rotor rubbing.

. A faulty stator winding can be removed and a new

winding installed by a qualified service station. A
damaged core should be replaced.

Rotor Assembly and Winding

1. Clean ail metal parts with an approved cleaning solvent

and dry thoroughly.

2. Clean any dust and dirt from the rotor winding and

exciter armature with a low-pressure air.

e
b

w

. Wipe the bearing clean with a dry cloth.

4. Inspect the rotor winding(s} for toose, frayed or burned
wires. lnspect the exciter rotor {armature} for loose,
frayed or burned wires. The rotor winding can be
veplaced by a qualified service station familiar with
Marathon Etectric technigues. The exciter armature
winding and the armature core can be removed from The
shaft by following the disassembly procedure. The
armature can be rewound by a qualified service station.

5. Inspect the heat sink and the diodes mounted thereon.
Check the solder joints. The diodes can be removed by
unscrewing them from the heat sink. Special care is
required in replacing them by using the right torque
values and proper soldering methods.

6. Inspect the coupling discs for distortion or worn
mounting holes. Replace defective discs as necessary.

7. Inspect the fan for cracks and broken blades and other

damage. Replace a defective fan if it is damaged.

ASSEMBLY OF GENERATORS WITH SLEEVE AND
SLEEVELESS TYPE EXCITERS (Figure 4 — Sleeve)} (Figure
8 — Sleeveless)

To re-assemble the generator after all corrective action has
been taken, proceed as follows:

Single-Bearing Generators

1. Using a suitable lifting device, position the rotor
assembly in the generator housing from the adapter end.

NOTE

Care must be taken to avoid damage to the winding
during installation.

2. In case the exciter stator has been removed for rewind
{on generators where the stator frame is part of the end
bracket), replace it in position, slide the stator core into
the bracket, and tighten the set screw (ltem 5 on the
sectional drawing). .

R

Figure 7 Figure 8A Figure 8B




ASSEMBLY {Con't.)

3. On generators where the exciter frame is removable,
replace the bolts holding the exciter frame to the end
bracket.

4, Apply a small amount of grease to the bearing bore of
the end bracket and slide the bracket over the bearing.

5. Raise the bracket and rotor to line up the cap screw
holes with the frame. Insert the cap screws and secure
the bracket to the frame,

6. Position coupling discs to the coupling hub. To accom-
plish this, insert two studs into the coupling hub to
facilitate alignment. Align discs by using a tapered plug
in the hole. (See Installation ot coupling discs below.}
Secure it with lock washers and cap screws. Secure all
coupling disc cap screws by lockwiring in pairs or reuse
lockstraps.

7. Pass the exciter field leads through the appropriate
opening in the exciter armature shaft hole. Push the
armature on the generator shaft and attach with a
hold-on bolt. {If the exciter hold-on belt is a grade 8, it
must be torqued to a value of 95 ft.-lbs. of torque.)
Make necessary exciter connection.

8. Grease the bearing as specified under lubrication.

9. Re-assemble generator to the prime mover.

Two-Bearing Generators

To re-assemble two-bearilng generators, proceed as follows:
1. Stide the shaft extension end bracket over the bearing.
Apply a small amount of grease to the bearing bore

bracket. .
2. Using a suitable {ifting device, position the rotor

NOTE

Care must be taken to avoid damage to the windings

during instatlation.

3. Raise the bracket and rotor to line up the cap screw
holes with the frame. Insert the cap screws and secure
the bracket to the frame.

4. In case the exciter stator has been removed for rewind,
replace it in position by tightening the set screw to lock
the stator in position or on generators where the exciter
frame is removable; replace the bolts holding the exciter
frame to the end bracket. Slide the opposite end bracket
over the bearing after appiying a small amount of grease
to the bearing bore.

5. Raise the bracket and rotor to line up the cap screw
holes with the frame. Insert the cap screws and secure
the bracket to frame.

6. Pass the exciter field leads through the appropriate
openings in the exciter armature sleeve. Push the
armature on the generator shaft and attach with the
hold-on bolt. Make the necessary exciter connec
tions.

7. Grease the bearings as specified under lubrication in
Preventive Maintenance.

14

8. Turn the shaft by. hand and check the end play.
9. Re-assemble the coupling hatf to the shaft. Follow the
coupling manufacturer’s instructions.
10. Re-assemble the generator to the prime mover.

INSTALLATION OF COUPLING DISCS

When installing coupling discs, torque to specification
shown in chart, use seqguence shown.

DRIVE DISC BOLT TORQUES

Size Grade Finish Torque '
1/2-13 5 Plated 60 Ft. Lb.
1/2-13 5 Oiled 68 Ft. Lb. :
5/8-11 5 Plated 120 Ft. Lb.
5/8-11 5 Oiled 136 Ft. Lb.
5/8-11 8 Qiled 189 Ft. Lb.
3/4-10 g Qiled 338 Fi. Lb,

SAE GRADEGS SAE GRADE 8
|
IMPORTANT

Grade 5 Bolt use locking plates and hardened washers mn_Jst
be used with grade 8 bolts,

Torquing sequence: position # 1, 5, 7 2,4, 6,8 Then
check torque in the sequence 1, 2, 3,4, 5,6, 7 and 8 to insure
all bolts are properly torqued.

r

.3
6

3

*When torguing, use a downward farce on the wrench to help
keep the rotor fram turning.
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INSTALLATION OF COUPLING DISCS.

. When installing coupling discs, torque to specification shown in chart, use sequence
shown below which corresponds to correct holt pattern,

Drive Disc Bolt Torques

Size Grade Finish Torque

1/2-13 5 Plated 60 Ft. Lb.
1/2=13 5 Oiled 68 Ft. Lb.
5/8=11 5 Plated 120 Ft., Lb.
5/8-11 5 Oiled 135 Fe. Lb,
5/8-11 8 Oiled 189 Ft. Lb.
3/4=-10 8 Diled 338 Ft. Lb.
5/8-18 8 Oiled 216 Ft. Lb.

SAE GRADE 5 SAE GRADE B

® AYAN
| /NS

Grade 5 Bolts use locking plates.
Hardened Washers MUST be used with Grade 8 Bolts

IMPORTANT:

3 TORQUING SEQUENCE: Torque bolts in this sequence

: according to bolt pattern, then check torque in each
bolt in a clockwise direction around bolt circle to
insure all bolts are properly torqued.

When torquing, use a downward force on the wrench to
help keep the rotor from turning.

l 5
12 13
. 7 3
10 g
4 [}
(4 S




TROUBLE SHOOTING CHART

-

PROBABLE CAUSE

REMEDY

TROUBLE

No voltage build-up .

Residual voltage in generator
reversed,

No residual voltage in generator.

Reverse exciter field leads to terminals F+
and F— of regulator.

Apply 12 VDC flashing source (with the
prime mover at rest} across terminals F+ and
F— of voltage regulator. The positive of the
flashing source must be connected to F+ and
the negative to F—, If these leads are
reversed, the regulator will be destroyed. A
diode in the regulator allows the flashing
source to be removed from the field without
danger of inductive arcing. This action
remagnetizes the exciter field and allows
build up when the system is restarted.

CAUTION
Do not attempt to flash the generator while
it is rotating unless the following procedure

is abserved.

Generator or regulator defective.

If permanent field flashing is desired, con-
nect as shown by ltem 2, Figure 13, Page 22.
(Always limit the flashing current to less
than 50 percent of the no-load field cur-
rent.} Diode must have a minimum rating of
15 amp, 800 volt, PIV.

If field or flashing scurce is grounded, an
isolation transformer is also required. (See
ltem 1, Figure 13, Page 22.) Without the
transformer, a ground in the generator out-
put will blow fuse F1 in’the regulator and
possibly destroy the control rectifier bridge
in the voltage rectifier.

To determine whether the problem is in the
voltage regulator or generator, disconnect
the voltage regulator. With the generator
running at rated speed, apply a DC voltage
to the exciter field. Approximately 12 volts
DC on the exciter field will produce about
one-half the rated AC output voltage (no
load on generator.) If this AC voltage is
obtained, the problem is in the voltage
regulator. If not, or if a low AC voltage is
obtained, the problem is in the generator or
rotating rectifier assembly.
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TROUBLE SHOOTING CHART

TROUBLE

PROBABLE CAUSE

REMEDY

No voltage build-up.

‘ Voltage build-up with
wide swinging at low
voltage.

Loose or broken leadwires
between rotating rectifiers
and generator field or
exciter armature.

One or mare defective diodes
in rotating rectifier.

Generator or exciter unit
windings open or shorted.

Defective voltage regulator.

Defective Surge Suppressor.

Defective voltage regulator.

Check lead wires and connections. Repair,
replace or tighten as necessary.

Test and replace diodes as necessary. To
check each diode, disconnect the lead to the
diode at the “‘guick-disconnect” terminal
and measure the resistance between the
terminal end and the base of the diode.
Reverse ohmmeter leads and repeat the
resistance measurement. A diode in good
condition will have a very high resistance for
one measurement and a resistance near zero
when the ohmmeter leads are reversed.
Failure to obtain these two extremes
indicate a defective diode.

CAUTION

Be sure diode mounting torgue is within the
following limits:

30 inch pounds maximum
20 inch pounds minimum

Check all connections. Test windings for
continuity and shorts. Repair or replace as
necessary.

Refer to applicable regulator manual.

Unsolder ungrounded lead 1to surge
suppressor. Measure the resistance between
the terminal and ground. Reverse chrmmeter
leads and repeat the resistance
measurements. A surge suppressor in good
condition will have a very high resistance for
both measurements. |f resistance is low in
one or both directions, replace surge
suppressor.

Refer to applicable regulator manual.

16
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TROUBLE SHOOTING CHART

TROUBLE PROBABLE CAUSE REMEDY
Generator output Voltage adjusting rheostat Re-adjust.
voltage too low. improperly adjusted.
Generator overloaded or Reduce or balance load as necessary.

load unbalanced.

Open diode in rotating Test and replace diodes as necessary. Refer
rectifier, to applicable instruction manual.
Regulator sensing Verify correct tap.

transformer

incorrectly connected.

Generator output Voltage adjusting rheostat Re-adjust.

voltage too high. improperly adjusted.
Defective voltage regulator. Refer to applicable requlator manual.
Regulator sensing Verify correct tap.
transformer

incorrectly connected.

Excessive voltage Defective voltage regulator. Refer to applicable regulator manual.
oscillations,
Poor voltage Frequency unstable. Consult governcr manufacturer.
stability {hunting).
Stability adjust on Adjust CW for increased stability.
regulator maladjusted.
Faulty regulator. Replace regulator.
Faulty exciter or generator. Verify exciter and/or generator operation.
NOTE

The schematic and connection diagrams in this manual are for the standard generator using a KR7F Voltage

Reguiator. If special regulators or accessories are provided, refer to the connection diagram included with the
generator. .
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MECON* GENERATOR PARTS DESCRIPTION

Below is a sectional drawing of a typical MECon™ generator. Significant parts have
been numbered to aid in the familiarization of the generator. This numbered list is not
designed to be used as a replacement parts listing; only a parts description. When ordering
parts, always give a brief description of the part as given below; the number of parts
required; the model and serial number of the generator and other pertinent nameplate

data.

\M//

77

4300 SERIES

\TEM NO,

5:’5990.“"9’%.‘31:“9-’[\3.—‘

—

PART NAME

EXCITER ARMATURE

SURGE SUPPRESSOR

DIODE (QTY. OF 3)

EXCITER (INCLUDES ITEMS 2 & 3)
EXCITER STATOR ASSEMBLY
EXCITER STATOR AND FRAME ASSEMBLY
VOLTAGE REGULATOR
CONDUIT BOX

VOLTAGE ADJUST

FUSE (QTY. OF 2}

BRACKET, END (FRONT}

20)

ITEM NO.

11.
12
13.

14,
15.
18.
17.
18.
19,
20.

L 4000 SERIES }
4 |

TWO BEARING MECon* GENERATOR
{Sleeve Type Exciter)

PART NAME

BEARING, BALL — EXCITER END {(FRONT)
STATOR FRAME ASSEMBLY WITH WINDING
ROTOR ASSEMEBLY WITH WINDING

(LESS ITEMS 11, 18, 19 & 20}

FRAME

BRACKET, END (REAR}

FAN, GENERATOR, DRIVE END

BEARING CAP, INNER

BEARING, BALL — DRIVE END (REAR}
SCREEN, DRIVE END

SCREEN, FRQNT EMD

All replacement parts requirements are to be ordered direct from the factory.

* Marathon Energy Converter.
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MECon Generator Parts Description

(Sleeve-Type Exciter}

When ordering parts for the sleeveless exciter always include a brief description of the
part as listed below; the number of parts required; the mode! and serial number of the
generator and other pertinent nameplate data.

L

/«,’ J
P

A7

4300 SERIES

ITEM NO.

——

20

SO RENOMEWN

SINGLE BEARING MECon* GENERATOR
(Sleeve-Type Exciter)

PART NAME

EXCITER ARMATURE

SURGE SUPPRESSOR

DIGDE {QTY. OF 3}

EXCITER ASSEMBLY (INCLUDES ITEMS 2 & 3)
EXCITER STATOR ASSEMBLY

VOLTAGE REGULATOR

CONDUIT BOX

VOLTAGE ADJUST

FUSE {QTY. OF 2}

BRACKET, END (FRONT}

BEARING, BALL — EXCITER END {FRONT)

ITEM NO, PART NAME

12. STATOR FRAME ASSEMBLY WITH WINDING

13. BOQTOR ASSEMBLY WITH WINDING
{LESS ITEMS 11, 18, 19 & 20)

14, ERAME

15. BRACKET ADAPTER

16. SAE ADAPTER

17. FAN, GENERATOR, DRIVE END

18. COUPLING HUB

13. SPACER (WHEN USED)

20. DRIVE DISCS

21. SCREEN, DRIVE END

22 SCREEN, FRONT END

All replacement parts requirements are to be ordered direct from the factory.

* Marathon Energy Converter,




MECon Generator Parts Description
{Sieeveless-type Exciter)

Armature

KEYWAY
LOCATICON

ARMATURE
LEADS, REF.

RECTIFIER MTG. TORQUE
30 IN. LB. MAXIMUM

20 IN. L.B. MINIMUM

SLEEVELESS EXCITER
ITEM NO. PART NAME

SCREW AND LOCKWASHER

SCREW, GROUND AND LOCKWASHER
LEAD, GROUND

MOUNTING DISC

SURGE PROTECTOR

RECTIFIER

INSULATOR

TERMINAL

LEAD, RECTIFIER

"SPACER

WOUND ARMATURE ASSEMBLY
DISC MOUNTING NUT AND LOCKWASHER

-
Com~NoOAwN S

-—
My —%

* This spacer is not required on 680 frame generators.

27




ElL EC TR
motors-generators

Coast to Coast * Sales, and Service

CHICAGO AREA
ELK GROVE VILLAGE, IL 60007
680 Greenleaf Avenue
Phone: {312) 593-6500

CINCINNATI AREA
WEST CHESTER, OH 45069 .
9319 Cincinnati-Columbus Road
Route 42
Phone: (613) 777-7990

CLEVELAND, OH 44116
20800 Center Ridge Road
Suite 400

Phone: {216) 331-2910
GREENVILLE, SC 29601
1203 E. Washington St.
Phone: (803) 235-8346

INDIANAPOLIS, IN 46205
4518 N. Hillside Avenue
Phone: {317) 253-6465

LOS ANGELES AREA
ANAHEIM, CA 92802
625 S. Euclid, Suite 15
Phone: (714} 956-7111

MILWAUKEE AREA
BROOKFIELD, WI 53005
12545 W. Burletgh Road
Phone: (414) 784-2950

MINNEAPCLIS AREA
OSSEO, MN 55369
M. G. Industries
Mr. Oz Groathe
15221 Clipper Lane
Phone: (612) 425-56333

MINNEAPOLIS, MN 55426
7600 Highway 7
Phone: (612} 935-8424

sB188 - 277 \
\

NASHVILLE, TN 37217
1040 Murfreesboro Road
Suite 2067

Phone: {615} 242-3321

NEW ORLEANS, LA70179
Townsley St. Paul Associates -
336 N. Jefferson Davis Parkway
Phone: (604} 482-2089

NEW YORK AREA
ALLENTOWN, PA 18001
P.O. Box 2206
Phone: (215) 837-1866-67

SAN FRANCISCO AREA
SAN LEANDRO, CA 94577
14441 Griffith Street
Phone: (41b) 357-7620

SPOKANE, WA 99202
Electro-Power Corp.
N. 104 Madelia

P.0O. Box 2983

Phone: (609} 535-2931

SYRACUSE, NY 13211
Pickard Building, Room 173
58568 E. Molloy Road
Phone: (315} 454-0994

TULSA, OK 74127

2821 Charles Page Blvd.
P.0. Box 3106 (74101)
Phone: (218} 587-0071

WAUSAU, WI 54401
Randolph & Chetry Streets
P.O. Box 1407

Phone: {715) 675-3311

WINNIPEG 21
MANITOBA, CANADA
Apollo Equipment, Lid.
1692 St. James Street
Phone: (204) 775-7455




