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INSTRUCTION

MAIN GENERATOR
TYPE D-12
APPLICATION: F3, F7, BL2, GP7, SD7, MRS
GENERAL DESCRIPTION
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The Type D -12 main generator, Figs.
1 &2, is directly connected to the Diesel
engine crankshaft through the alternator
rotor spider and a flexible coupling.
The generator produces nominal
600 volts direct current for supplying
power to the traction motors. A self
aligning double spherical roller bearing
in the commutator end housing carries

the weight of the commutator end of the
generator armature. The other end of
the armature is supported by the engine
crankshaft rear main bearing.
The generator is force ventilated
by an impeller mounted on the end of
the auxiliary generator shaft.
THIS REVisION SUPERSEDES

EDITIONS.
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Fig. 1 - Generator Alternator Assembly
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Generator Fields
The generator contains six types
of fields as follows:
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Starting -- The starting field is
used only while the engine is being
started. The current for the starting
field is supplied from the storage bat
teries.
Differential -- The differential field
is wound so that it is differential to the
shunt and battery fields. The differential
field is connected in series with the
armature, and its purpose is to maintain
a constant kilowatt output:
Shunt -- The shunt field is connected
in parallel with the armature and is
excited by the armature of the main
generator. The current for excitation of
the shunt field is only a small portion
of the total available load current.
Battery -- The battery field is a
separately excited field and is connected
to the battery and auxiliary generator
circuit. The battery field is under the
control of the load regulator which serves
to maintain a constant horsepower de
mand on the engine for any ampere
demand within the capacity of the gen
erator.
lnterpoles
The interpoles or
commutating poles are connected in
series with the armature, and are ex
cited by the load current, which in turn
produces a magnetic field in such a
direction as to assist the reversal of the
current in the armature coil undergoing
commutation. The function of these fields
is to bring about better commutation.

,J
Fig. 2 - Application Of C. E. Cover
this field is to reduce armature reaction
upon the main field so as to bring about
beUer operating conditions.
Armature -- Skewed core design to
improve voltage wave form and increase
generator efficiency.
MAINTENANCE
Electrical insulation gradually de
teriorates or weakens under normalsen'
ice from heat, dirt, moisture and .age~
The rate at which insulation deteriorates
therefore. depends on the service and
care to which it is subjected. The total
useful life can be Increased by keeping
the insulation clean and protecting it
from moisture. Insulation can also be
rejuvenated, or some of its original life
restored, with periodiC overhaul by
thoroughly cleaning and vacuum impreg
nating. This process also protects the
insulation from the deteriorating effects
of dirt and moisture.

Compensating -- Copper conductors
are placed in slots of main pole faces
approximately parallel to the armature
conductors and connected in series with
the armature circuit. The purpose of
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Since the life of the insulation de
pends upon the above factors, the length
of time between overhauls will depend
on factors not controlled by the manu
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often enough to prevent failures in serv
ice. This should include the examinations
of items, details of which appear under
their respective headings in this Main
tenance Instruction.

facturer. However, Electro-Motive Divi
sion recommends that generators be
overhauled with approved materials and
by proper processing as often as outiined
in Scheduled Maintenance Program. If
proper equipment for maintenance and
overhaul is not available, the generator
should be returned to Electro-Motive
Division whenever either becomes nec
essary.

(,

The general condition of the equip
ment may be determined by observing
the commutator of the generator. The
armature may be assumed to be the
heart of the generator assembly through
which flows the load current for distri
bution to the traction motors.

Cleaning
It is essential that the generator
be kept clean at all times. The genera
tor should be blown out with clean dry
compressed air whenever conditions
warrant, and at periods as outlined in
the Scheduled Maintenance Program.

Lubrication

*

The main generator bearing is a
double spherical self-aligning roller bear
ing lubricated by means of a grease
fitting which is secured at the front of
the bearing cover. Access to the lubri
cating pipe is made by removing the
cover over the alternator collector rings.
Lubrlko M-6 or Regal Starfak #2 is ap
proved for regular lubrication. One
ounce of grease should be added at pe
riods as specified in the Scheduled Main
tenance. Program.

The generator must not be sprayed
or cleaned with liquid of any kind. Any
attempt to clean the coils and windings
with a liquid cleaner will destroy the
protective varnish, causing it to peel or
crack. All that is necessary is to blow
out the dust and dirt with clean dry
compressed air, often enough to prevent
any accumulations. A large volume of
air at reasonably low pressure should be
used. If a high pressure from a nozzle
is used, there is danger of loosening the
binding tape and cutting the protective
coating on the various parts.
In cases where there are heavy
deposits of grease or dirt which cannot
be removed with air and dry cloths, a
stiff brush, soft wooden or fibre scrap2r~
may be required. In severe cases, It
may be necessary to dampen a cloth in
a solvent type cleaner to remove oxidized
grease or oil. However, every precaution
should be taken to keep the cleaner off
the commutator and copper parts. This
type of cleaner should be used only when
other methods will not remove the for
eign materiaL
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Inspection
The generator should be inspected

The grease fitting should be ex
amined regularly to see that it is not
damaged thus allowing dirt to enter the
bearing. Before greasing, the fitting
should be wiped clean so as not to force
dirt into the bearing with the grease.
N.L.G.I. #3 grease is approved
for sealing tbe labyrinth grooves in the
bearing cover and cap at overhaul or
any time cover or cap is removed.
Brush Holders And Brushes
A periodic inspection of brushes
and brush holders should be made and
the following points observed:
Brushes should move freely in the
holders, and not be stuck with dirt or
other foreign substances. Release the
springs from anchor pin, and raise and
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lower the brushes in the carbonways so
as to release any dirt that may have
accumulated. Care should be taken not
to snap the spring, as this may damage
the spring and chip the brush.

C)

Replace brushes that have been
chipped or worn excessively with brushes
recommended by the locomotive manufac
turer. Refer to "Maintenance Data." This
recommendation should be followed when
only a partial replacement is made, for
two different kinds of brushes in the same
generator may be detrimental to its suc
cessful operation. When new brushes are
installed, they should be fitted to the com
mutator by sandpapering. Use a 00 grade
of sandpaper when sanding-in brushes;
also sand brushes preferably in the direc
tion of rotation, Fig. 3.

iJ

When installing brushes with riveted
shunts, the brush shunts Should be braided
in order to induce stiffness in the shUnts.
When installing brushes with "Q"
(tamped) shunts, the shunts of the brushes
next to the riser should be twisted one
complete turn or braided to prevent their
striking the riser. The other brushes
should be left untwisted and unbraided.
CAUTION: Care must be excercised in
braiding the shunts so as not
to induce too great a degree
of stiffness and thus hinder
brush movement in the holder.

Fig. 4 - Measuring Brush Spring Tension
be maintained to prevent grooving of the
commutator. They are staggered in pairs,
that is, the ends of the brushes in two
adjacent brush holders Should be in line,
but should be out of line with the next
pair of brush holders.

*

The brushes are staggered at the
factory and this relative position should

The proper brush pressure should
be maintained as specified under "Main
tenance Data." It is important that all
brushes be adjusted to the same pres
sure, as unequal brush pressure will cause
unequal currentdistribution in the brushes.
Measure the spring tension with the lever
arm l/S" above the top of the brush
holder box. Refer to Fig. 4 for method
of measuring brush pressure.

A brush holder spring may lose some
tension during the first few weeks of
operation, due to aging of the spring.
Springs should be checked occasionally
during this period and tension reset if
necessary. After one adjustment, they
should retain their tenSion. Fig. 5 showl!
a complete brush holder assembly.
The spring

Fig. 3 - Sanding-In Brushes
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tension on the brush
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holder is
manner:

regulated

in

the following

ing with a spare one is this, when the
porcelain insulator is replaced it must
be cemented and baked, which takes time.

1. Release the springs from the anchor
pin and remove brushes from brush
holder to be adjusted.

When replaCing porcelain insulator,
the porcelain insulator should have a
snug fit over the brush holder stud in
sulator. To accomplish this, cut a piece
of Empire tape and adjust to give por
celain a snug fit over tape. Then remove
the insulator and apply baking varnish
on tape and inside of porcelain.

2. Remove cap-screw holding clip and
remove clip.
3. Move anchor assembly to the desired
slot (usually second or third slot).
Install clip and secure with
cap
screw.

Fill around top of porcelain with
brush holder cement. Make cement from
the following instructions:

4. Insert springs to anchor pin.

5. When checking spring tension it is
important to relieve the friction, if "Materials Required
any, between spring turns and bushing.
To relieve friction shake anchor
41% Clear baking varnish (by weight).
assembly sideways.
59% Loomis Talc (by weight).
Keep porcelain Insulators on the
brush holder assemblies clean. Do not
let 011 or dirt accumulate on the brush
holders. Wipe the brush holders with a
clean, dry cloth.

Preparation
Mix clear baking varnish with
Loomis Talc to consistency of putty.

Replace when broken or cracked,
by removing and replacing the defective
brush holders.

Application
Apply immediately and bake in oven
at 115 C. for four (4) hours. After
baking, paint cement with red air-drying
enamel.
0

The reason for removing the com
plete brush holder assembly and replac

()

Ground test brush holder after
baking and before storing or replacing
in generator at 5000 volts.

*

(~)

Fig. 5 -

Brush Holder Assembly
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Maintain 1/8"+ 1/16"- 0" clearance
between bottom of brush holder and com
mutator. The brush rigging is arranged
in such a way that brush holder may be
moved toward commutator surface as the
commutator wears or is turned, so as to
maintain the 1/8"+ 1/16" - 0" clearance
between the face of brush holders and
the commutator. Brush holders should
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using ring installing tool.
ADJUST SPRING
TENSION TO GIVE 4
TO 4~ Las, AT BRUSH

NOTE: Use a new snap ring and discard
the old ring.
2. When installing complete
shaft assembly, use a "u"
as shown in Fig. 7 to aid
lation of the assembly to
holder.

lever ancI
shape tool
the instal
the brush

3. Apply clips to hold anchor assembly
on brush holder and set spring tension
as previously outlined.
4. Care must be taken, when brush
holders are removed or replaced, that
the cutting from the lock washer does
not fall on the commutator and be
come lost among the other brush
holders or brushes. Fig. 8 shows
end bell and brush holder assembly.

I" -011
f16

Fig. 6 - Brush Holder Clearance
be kept rigidly bolted in place.
to Fig. 6.

Refer

After cleaning and if necessary the
inSide of generator end housing may be
painted with one coat of red air-drying
enamel.
To Remove Lever And Shaft Assembly
From Brush Holder

1. Free springs from anchor pins.

Armature
The armature should be closely
inspected for the condition of bands,
wedges, coils, insulation, general assem
bly and commutator.
Armature bands and core wedges
should be tight and secure. Soldering

2. Remove bolt from shaft assembly and
remove shaft and lever assembly from
brush holder.
3. Use snap ring pliers and remove snap
ring and washer. The individual as
semblies may then be slipped off the
shaft.
To Reassemble Lever And Shaft Assem
bly To Brush Holder
1. Assemble anchor and pin assembly,
lever and shunt assembly and spring
to bushing.
Assemble bushing to
shaft. Five such assemblies consti
tute one brush holder lever and shaft
assembly. When the last assembly is
placed on shaft, assemble washer to
shaft and apply snap-ring to shaft
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Fig. 7 - Installing Lever And Shaft
Assembly
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allee, free from pitting. Under normal
conditions where split type brushes are
used, cleaning of the commutator with a
cleaning stone should not be necessary.

I.(~j
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Commutators that have accumulated
a grayish black film, which may result
in the burning of the commutator bars,
can be cleaned with an improved hand
stone #8149435, designed to remove the
undesired fUm, dirt and grease and does
not affect the face of the brush or the
commutator. Its cleaning action is like
an eraser. After grinding, the stone can
also be used to remove Slight imperfec
tions.
Should the surface of the commuta
tor become etched and burned to the
extent that it needs resurfacing, this
should be done with a standard grinding
fixture.

Grinding The Commutator
Fig. 8 - End Bell Ii:! Brush Holder Assembly
on the bands should be intact. If solder
has been thrown off, the cause should be
determined and corrected and bands re
placed. Unless proper facilities for
banding are available, the generator
should be returned to the Electro-Motive
Division.
The coil insulation should be clean
and free from blisters, flakes, or cracks
on the insulating varnish surface. When
the condition of the insulating varnish on
the armature is such that treatment Is
necessary and the proper facilities for
vacuum impregnating are not available,
return the generator to Electro-Motive
Division.
If solder has been thrown out of
the commutator risers the armature
should be rewound with new coils.
Polishing The Commutator
The surface of the commutator
Should present an even, smooth appear

In the event that the commutator is
burned or pitted to the extent that the
above procedure does not clean it, grind
ing will be necessary. The following is
a suggested procedure to be followed in
grinding a commutator, using the grind
ing fixture.

*

If a new set of brushes 1s to be
installed after grinding, remove all
brushes except two adjacent sets , which
will be used for starting the engine.
These two sets can be left in, while
grinding, providing new brushes are to
be installed after grinding. The next
step is to remove a brush holder (it is
suggested that the first holder above the
horizontal plane of the generator on the
left side - looking into the commuta
tor end - be removed). The grinding
fixture is made up of two parts - the
supporting adapter and grinder proper.
Mount the grinder on the supporting
adapter and install as a unit in place
of the brush holder and securely clamp
in place by the brush holder blocks, as
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Fig. 9 -

Fig. 10 - Aligning Grinding Fixture

Commutator Grinding Fixture

shown in Fig. 9. Square the grinder up
with the commutator as near as poSSible,
so that the cross-feed will run parallel
with the commutator bars. As a final
check on this, mount an indicator on the
grinder and check for parallel (should
be within .001 "), as shown in Fig. 10.
Next, mount stones -- be sure they
are seated squarely on the commutator.
With radial feed, pull stones away from
commutator and start engine (run at idle
speed for grinding). Feed stones into
commutator slowly until light contact is
made, then run stones across commuta
tor. To finish, run stoneS across com
mutator several times without feeding
radially.
After grinding the commutator, the
generator should be cleaned thoroughly.
First wipe all the loose copper off the
inside of generator, so that a minimum
of copper is blown into the windings.
Next blow the generator out thoroughly.
Special attention must be paid to com
plete the removal of copper from com
mutator slots. This can best be done by
running the engine and directing the air
hose at the face of the commutator. Any

copper remaining in slots, either in the
form of dust or slivers, will result in
flash-overs.
The slots between the commutator
bars should be cleaned out whenever
examination shows that bright mica is
not viSible. To clean, use a hacksaw
blade that has had the "set" of the teeth
ground off and that is of the proper
thickness.
If the commutator is badly worn or
burned, the generator should be rem()ved
and returned to Electro-Motive Division
for service.

NOTE: Emery cloth or emery paper
should NEVER be used on the
commutator. It is unnecessary to
use any lubricant on the commu
tator as there is a sufficient
amount of graphite in the brushes
to supply all the lubrication re
qulred.

- B
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Turning The Commutator
If the commutator is damaged to

such extent that grinding the commutator
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is not effective, the armature should be
placed in a lathe and the commutator
turned just enough to give a uniform
surface. Before turning the commutator,
a suitable covering should be placed
over the end winding to prevent the chips
working into the armature. For a light
machine cut, the speed of the arma
ture should be 181 RPM or 1654 feet
per minute. Use a Carboloy-tipped lathe
cutting tool when making a light cut, and
finish with fine grinding stones.

Burr the commutator with a hand
scraper after undercutting to remove
sharp edges from commutator bars.
After burring the commutator, apply
crocus cloth lightly around the commu
tator. Remove all mica and copper cut
tings with dry compressed air.
Overhauling The Commutator

Round off the ends of the commu
tator segments to at least 1/16" radiUS
with a fine mill file.
Commutator Wear Limits (Diameter)
The Type D-12 generator commuta
tor is designed to allow for 3/8" radial
weal, which gives a minimum diameter
of 34-1/4" as a condenming limit.
If the commutator has been sub

jected to misuse, it might become rough
as it approaches the condemning limit,
and the full amount of wear might not
be obtainable.,
Neck Width
When reworking the commutator,
the face of the commutator is cleaned
up by a light machine turned cut. When
this operation has to be repeated a num
ber of times, the minimum neck width
allowable is 3/4 ".
Neck Diameter
The minimum diameter for cleaning
up the outside diameter of the commu
tator neck Is limited by the location of
the top edge of the armature coil. No
commutator neck diameter should be
machined below that pOint.
Undercutting The Commutator

(;

of .031". When undercutting the width
of the mica, a .031" undercutting saw
#8085255 should be used.

After the commutator has been
turned, and then ground with fine stones,
or after checking the commutator surface
and the surface is found to be In good
condition, the mica should be undercut
to a depth of 3/64" to 5/64" and a width

The duty performed by a commuta
tor on a heavily loaded generator In
railroad service Is very exacting and
calls for a commutator of a definite
deSign, as well as highly accurate work
manship in assembling, which Is done
in a special air conditioned room. After
a commutator has been assembled, there
is a definite period of seasoning that
requires very close attention, as well as
many hours actual time to prepare it for
service.
All of this work requires special
machinery that a customer would not be
warranted in buying for the few commu
tators they might have to rebuild. There
fore, it is our recommendation that
armatures be sent to our plant if the
commutators have been damaged to the
extent that they must be rebuilt.
In addition to the work and equip
ment required to rebuild a commutator,
it is also necessary that the core be
properly balanced after the commutator
has been rebuilt. Such repairs should
be handled on a repair and return basis.

Creepage Surfaces
The proper care of creepage surface
on the armature is extremely necessary
to prevent flash-overs. Surfaces marked
"X" in Fig. 11 are to be painted with
Fllntflex Red (153-0895) insulating paint
whenever an inspection reveals the need.
The recommended procedure is as fol
lows:
1. Sandpaper the surfaces marke d "X"
and "A" and from "X" to "yn with
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00 grade sand paper. Sand smooth
applying a light pressure when sanding
over the commutator string band.
2. Clean surfaces thoroughly with alcohol.
COMMUTATOR

All stock of "Sterling S-345" may be
used until depleted. No thinner for
the Flintflex is necessary if container
cover is kept tight and application
brush used is clean and free of old
paint.
Generator Field Pole Assembly

Fig. 11 - Care Of Creepage Surface
CAUTION: Do not paint over carbonized
insulation with insulating paint
or varnishes. When insulation
has been carbonized from
flash-overs, overloads ,surface
creepage through uncleaned
insulation, mOisture, or im
proper use of hy-pot machine,
the generator should be re
moved if proper repairs can
not be made in the locomo
tive. Do not run generator
while paint is wet. The paint
should air-dry in approxi
mately one hour.
3. Apply the paint of the proper con

sistency with as· thin a coat as possi
ble' working the paint brush consider
ably so the paint will be evenly
applied, leaving no dabs or over
lapping marks.
4. Extra care must be taken to see that

no paint gets into the commutator
slots, the relief at the bottom of the
commutator neck, or the surface
marked "A" in Fig. 11. This trouble
will be experienced 1f care is not
taken in applying thj;l paint or if the
machine is run while the paInt is wet.
5. In earlier maintenance instructions,
the red commutator paint recommended
was "Sterling S-345" with Xylol as
thinner. It is now recommended that
Flintflex Red (153-0895) be used be
cause of its faster drying property.
- 10 

Make a visual inspection of the
condition of insulation on the main poles
and interpoles for charred or damaged
insulation, or any other unusual condition.
Overheating of field coils may re
sult from a partial short circuit or a
short in one of the field coils.
To remove a field pole or an inter
pole, the generator will have to be
uncoupled from the engine and the com
plete generator and alternator assembly
removed from the unit and placed on the
shop floor. Raise the assembly off the
shop floor by blocking under generator
mounting plates.
Before removing any field poles
from stator assembly, obtain a measure
ment, with inside micrometer, from pole
face of pole to be removed, to the ilia
metrically opposite pole face and record
this measurement. Obtain a pole spacing
measurement between the side of the
main pole core and the side of the ad
jacent interpole cores, and record this
measurement. These measurements will
be of aid to obtain alignment of poles
when re-installing new poles. Remove
excess varnish from points of measure
ment.
Field poles or interpoles should be
removed as a complete assembly, and
the defective assemblies should be re
turned to Electro-Motive Division for
salvage value. Main pole and interpole
assemblies are only serviced as com
plete units.
When replacing field poles, line up
pole washer and spring assembly before
tightening the pole bolts. Reassemble
all interpole shims In their proper place
as originally found.

'J. ,
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3 layers of glass and mica tape and
2 layers of friction tape.

It is also important that the gener

ator pole spacing be aligned after re
assembling and before soldering connector
straps or cable connections as follows:
1. The pole spacing between the side of
the interpole core and the adjacent
sides of the main pole cores has a
nominal spacing of 1- 27 /64 ". The
total variation between these spacings
shall not exceed .050".
2. Every interpole air gap on anyone
machine shall lie within plus or minus
.010" of the average interpole air
gap of that machine.
3. The spacing from a center line of
one main pole to the center line of
the adjacent main pole shall not vary
from a nominal center line by more
than 1/32".
All cable and connector joints other
than interpoles and compensating field
connectors are soldered with Hi-temp.
solder #8004399.
Compensating field
connectors are soldered with solder
418004402. Shunt field coil lead connections
are soldered with #8107868. Flux with
Nokorode soldering paste before soldering.
Braze all interpole connector joints using
brazing tongs and Sil-Fos solder. Care
should be taken to prevent solder from
running down field conductors when per
forming any of the soldering operations.

Insulate battery fie ld counections
with 3 layers of Empire tape half over
lapped and 2 layers of white cotton
webbing half overlapped. Fasten by
looping last turn of webbing under pre
ceding turn. Paint webbing with red
air-drying enamel. After red enamel
dries. paint with black air-drying varnish.
Starting and dlfferential fie ld con
nectors are not insulated after soldering
jOints.
Paint with black air-drying
varnish after soldering.
Those interpole connections next to
the frame are insulated with 3 layers of
Empire tape and 2 layers of friction
tape, all taping half overlapped.
All loose lead connectors should be
tied with 1/16" torpedo twine and fish
paper insulators tied in where necessary,
and painted with black air-drying varnish.
Compensating field soldered con
nections are not insulated with Empire
or friction tape, but are sprayed or
painted with black air-drying varnish.
Fish paper pieces are installed between
compensating field connectors on the
commutator end and on rear end of

Fig. 12 shows a generator field
assembly.
Insulation Of Connections
Connections, straps and cable lead
to coils. should be examined to determine
lf they are electrically satisfactory and
secured mechanically.

c)

Insulate all shunt field soldered
connections with 3 layers of Empire tape
overlapped and 2 layers of friction tape
except the shunt field connection between
coils 10 and 11 which are taped with
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Fig. 12 - Generator Field Assembly
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stator. Tie connectors in place with
1/16" torpedo twine as shown in Fig. 13.
Pole bolt holes which had the
asphalt compound removed should be
cleaned and repainted with black air
drying varnish before ref1lling with
compound. All pole bolts above the
horizontal center line are filled with
asphalt compound.
For high pOtential testing see Main
tenance Instruction 2100.
NOTE: Ground both sides of battery
field circuit when hy-potting the
shunt field circuit.
Ground both sides of shunt field
Circuit when hy-potting the bat
tery field circuit.

Make a resistance test of fields
and interpoles with Kelvin Bridge, see
wiring diagram, Fig. 14, and Maintenance
Data for values.
Removal Of Armature And Roller Bear
ing Assembly (Generator Outside Of Unit)
It is assumed that the following
operation has been performed before the
generator and alternator assembly was
removed from the locomotive unit:

1. That fish paper strips (1/16" X 3"
X 36 ") are placed in the air gap
between the armature and field poles
of the direct current generator only.
No material was used in the air gap
between the alternator rotor and its
stator.

i)·
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2. That the brushes were removed from
commutator and collector rings and
the commutator protected with a ring
made of fish paper material.
To Remove The Armature And AC Rotor
From Stator Assemblies

J:

Mount the generator alternator as
semblyon steel ''I'' beams at a suitable
height from floor. Use anchor shackle
and base fixture for lifting complete
generator assembly.
Remove friction and Empire tape
from bolted connections and remove
bolts from busses. Remove cleats and
straps bolted to the commutator cover
assembly and remove the generator
negative and starting field bus bar.
Remove conduit pipe clamps bolted to
the bottom commutator cover.
Remove collector ring brush holder
cables to terminal pOst on compressor
gear guard assembly and remove guard
assembly. Remove commutator covers.
Apply arbor fixture to spider bore
of alternator rotor.
Fig. 13 - Compensating Field Connection
- 12 

Remove bolts from end housing to
generator frame.

i
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VIEW FACING REAR END OF GENERATOR
(DOTTED CONNECTIONS AM: ON COMM. END}

s

c/
Fig. 14 - Wiring Diagram D-12 Generator
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Apply two wire cable loops, place
one loop around arbor fixture and the
other loop around compressor coupling
gear. With aid of crane raise back end
and space the rotor air gap in the stator
frame. With the aid of a second crane,
the cable on the front end around com
pressor coupling gear should be raised
until it is taut.
Insert 3 jack bolts in the 3/4" 
10 N.C. class 3 thread tapped holes pro
vided in end housing, and free housing
from generator frame.
Ease the armature and alternator
rotor out of the frame toward commuta
tor end. Care must be exercised not to
injure the laminations or windings. Do
not allow the armature to rub on the
pole pieces while it is being removed.

class 3 spline nut pressed into the
bearing cover. With the aid of a pulling
plate or hydraulic puller remove the
inner and outer oil ring, roller bearing
and bearing cap. All 8 studs are to be
used when studs are applied to the
bearing cap, as the re is the possibility
of breaking the cap when less studs are
used.
For removal of alternator stator
from main generator stator or for re
moval of alternator rotor from generator
spider refer to Maintenance Instruction
430.
Armature Bearing Inspection

Rest the armature in an armature
cradle.
The cradle should be high
enough from the floor to clear the bus
connection on the end housing.

The roUer bearing should be tho
roughly inspected for possible eVidence
of impending failure. If there is any
evidence that the bearing shows signs
of distress, it should be replaced with
a new bearing. The following procedure
may be helpful in inspecting bearings:

Remove bolts from gear seal plate
to compressor gear, and remove gear.

Cleaning

Remove collector ring cable from
terminal posts and remove bolts holding
flange to generator shaft to remove
flange.
Apply studs to the 1/2 "-13 N.C.
class 2 tapped holes, studs should be
long enough to allow use of pulling plate
or hydraulic puller to remove the cou
pling gear assembly from shaft. Remove
collector ring brush holders from studs
pressed in bearing cover.
Apply studs to the 7/16 "-20 N.F.
class 3 tapped holes, and remove sleeve
from shaft.
Remove bolts from bearing cover
and remove cover. The bearing housing
may then be slipped off the bearing
outer race.
To remove the remainder of bear
ing assembly, apply eight (8) studs of
sufficient length to the 1/2 "-20 N. F.

Before attempting to make any
inspection, a bearing must be thoroughly
cleaned. A mixture of 50% carbon
tetrachloride and 50% benzine has been
found suitable for this purpose. After
inspection, bearings should be dipped in
hot 011 to prevent corrosion unless they
are to be used immediately. A good
grade of bearing 011 should be used, or
grease that is used for its lubrication
in service.
Wear
A properly lubricated bearing not
subject to misalignment, dirt or distor
tion will show no evidence of wear. The
inte mal radial clearance of the bearing
may be checked by passing a ''feeler
gauge" between the rollers and race on
the unloaded side. Do not roU a feeler
through a bearing.
For limits see
"Maintenance Data."
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Fatigue Failure

[c/

(/'

Fatigue failures on the bearing
surfaces are evident usually after failure
of the material has started, as the actual
failure almost always starts on the
surface and is visually evident only after
it progresses along the surface. Final
failures of the material are usually
evident as ragged centers and may be
of any size.
Any bearing showing signs of cracks
or craters, of any size, regardless of
how small they may be, should be re
placed.
This type of failure is more likely
to occur on either the rollers or inner
race.
Dents

(~-

"

~J

Dents are caused by hard particles
of foreign matter being rolled between
the races and rollers causing slight
depressions where the bearing surfaces
have been permanently deformed. They
are distinguished from fatigue failures
by their smooth surface with a slightly
raised edge around the dent.
Small dents in themselves cause
little damage and are usually evident on
bearings which have been run. However,
should a bearing show signs of more
than normal distress, and should there
be any question as to whether they are
dents or fatigue failures, or should there
be any question as to their detrimental
effect on the life of the bearing, the
bearing should be replaced.
Scratches
Scratches due to mishandling, etc.,
in general are not serious, providing
they are small.
Scratches may be
recognized because they will be bright
in the bottom after being cleaned.
Scratches on the bearing surface, parallel
to the length of the bearing are more

serious than those at an angle. Some
times scratches are difficult to differ
entiate from cracks, and for this reason
if there is any doubt as to their charac
ter, they should be treated as cracks
due to fatigue failure.
Heat
Any bearing showing eVidence of
having been overheated should be re
placed.
Cages
Bearings which show excessive
wear of cages should be replaced.
Honing Bearing Housing
When it is necessary to free up
the fit of the bearing, a hone should be
used in the hOUSing. An inside and
outside micrometer should be used for
checking bearing and housing dimensions.
Armature Bearing Assembly
Before shrinking armature bearing
to shaft, it is very important that the
bearing be tried in its housing before
assembly.
Place bearing housing on
floor and try bearing through bore of
housing. Care must be taken to see
that the bearing enters the housing bore
squarely and is not cocked in any way.
If the outer race is tight then it is
necessary that housing bore be honed to
give a push fit having a clearance from
.002" to .003 ".
If a new armature bearing and
housing are to be applied, it may be
necessary at assembly to hone the hous
ing bore to obtain the recommended
.002" to .003" clearance between housing
bore and bearing race, as the tolerance
is such that if a bearing race were at
the maximum allowable tolerance, and
the housing bore was to the minimum
allowable tolerance, the recommended
clearance would not prevail.

- 15 
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Bearing Dimension And Tolerance

4.

Fill the bearing cap pocket with ap
proved grease (Lubrico M-6 or Star
fak #2) around the lower 180' to the
level indicated by Fig. 15, and place
the cap in position on the shaft as
shown in bearing assembly drawing,
Fig. 16.

5.

Heat the inner oil thrower in an oil
bath or electric oven for half an hour
at 248'F. or 120·C. If an induction
heater is used, only heat up to 248 'F.
or 120·C. If an oil bath is used for
heating, remove the oil from th~ oU
thrower with clean bound edge cloths
prior to shrinking to the shaft. When
using an induction heater, pyrometer
readings (with current off) should be
taken periodically. After heating as
per instructions, shrink the oil thrower
to the shaft. See Fig. 16 for proper
position on the shaft. Let the oil
thrower cool to 'room temperature.

.000 'II!
Outer diameter - - - -11
. 0236" +_ .0014
.
b
51181,,+·000"
Bearmg ore - - - - - - .
-.0010"
+ 0001!
Width - - - - - - - - - - - - 3.661" _ :005 II
Internal clearance
(before assembly) - - - .0035!l to .005!l
Internal clearance
(after assembly) - - - - - - , .002" min.
Bearing housing bore
+ 00111
(diameter) - - - - - - -11.0244 I! _ :000 I!
End play clearance (armature
11
bearing in housing) - - - - - - - 5/16

* To

Assemble Armature Bearing Assem
bly To Shaft
1.

Remove old grease from bearing cap
and cover. Clean bearing cap and
cover. Repaintwith crankcase orange
enamel paint and allow to dry.

2.

Apply sealing grease to grooves in
bearing cap and cover. N.L.G.L #3
grease is approved. See Fig. 15.

3.

Clean armature shaft, remove burrs.
or any gall marks.

i

•

II

'I

'.)
iI
-

I

NOTE: If an induction heater is used to
heat bearing assembly paris. Over
heating may result in warping or
metallurgical upsetting of the paris.
6.

Fill the bearing with the approved
grease. The outer race may be
moved to any position. Pack the
bearing rollers and the space be
tween the two groups of rollers com
pletely with grease.

7.

Heat roller bearing with an induction
heater to 248'F. or 120·C. Take pyro
meter readings (with current off) at
outside face of inner race only. Also,
see note in Step 5. Shrink bearing to
shaft with the bearing part number
toward the outside. Do not cock the
bearing when placing it on shaft. Use
. a brass pipe to push bearing on shaft
up to and against inner oil thrower.
Let bearing cool to room temperature.

S.

Check the runout of the bearing inner
race. Runout should be within 0.002"
of the total indicator reading.

9.

Apply two studs #8159226 180' apart
to the 1/2"-20 N.F. 3 thread spline
nut which is pressed in place to the

Sealing

Grease

Fig. 15 - Application Of Grease
To Cap And Bearing
- 16 
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bearing cap. Purpose of studs is to
guide the bearing housing to the bear
ing cap, Before applying housing be
sure to apply a new gasket to the
bearing cap. Gasket must be lined
up to clear bolt holes and may be
held in place by applying a spot of
grease such as N, L. G. I. #3 to the
gasket.
10. Heat the outer oil thrower in an oil
bath or electric oven for half an hour
at 248"F. or l20·C. If an induction
heater is used, heat up to 248"F. or
l20"C. Then proceed as per Step 5.

11. Prior to the application of the end
housing assembly over the roller bear
ing. Aligning tool #8159227 should be

applied to the shaft to hold the bear
ing outer race stationary and to as
sist in applying the end housing over
the roller bearing. Fill the grease
pipe and grease grooves in the hous
ing and housing core with the recom
mended grease. Apply the end hous
ing over the bearing aligning the hous
ing drain with the cap drain.
12. Fill the outer bearing cover pocket
with grease around the lower 180· to
the level indicated by Fig. 15. Fill
the lubricating tube with grease and
apply to the cover. Apply a newgas
ket to the hOUSing. Then bolt the
bearing cover to the end housing lining
up the cover drain hole with the hous

c!
I'
1

Fig. 16 - Cross-Section View Of D-12 Generator
- 17 
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ing drain hole. Remove the two studs
used previously for aligning assembly
parts.
13. Heat armature shaft sleeve on induc
tion (pinion) heater to 260 F., or
127" C., and shrink to shaft. See Fig.
16 for position on shaft.
0

14. Apply collector ring brush holders
to studs on bearing cover. Raise
brush holders to clear rings before
shrinking compressor coupling gear
assembly to shaft.
15. Place coupling gear assembly on
induction heater to expand. Heat to
248"F., or 120·C., taking pyrometer
readings off slip ring. Clean key
way and assembly key to shaft. Be
fore shrinking gear coupling assembly
to shaft, apply gear seal ring over
collector rings; use new felt seal and
gasket with ring. Shrink coupling gear
assembly to shaft, for position. (See
Fig. 16).

Generator and Alternator Assembly

1.

Bolt alternator stator assembly to
generator stator frame.

2.

Apply split brushes and bolt shunts
from brush to brush holder. Sand-in
brushes, preferably in direction of
rotation. With a clean dry lintless
bound edge cloth, clean carbon dust
from commutator riser, string band
and porcelain insulators.

3.

Apply generator coupling disc
alternator rotor flange.

to

4. Place arbor fixture through flange
bore of alternator rotor spider.
5.

cJ

Use two wire cable loops, place one
loop around the compressor coupling
gear and the other loop around the
arbor fixture. With the aid of two
cranes, lift and guide the armature
and alternator rotor into the stator

16. Fit cables through alternator conduit
bushing in flange; bolt flange to shaft.
17. Cut cables and skin. Allow enough
slack in cables to clear bolt heads.
Solder terminal lugs to cables, wrap
and tie cables with torpedo twine.
Assemble terminals to proper post
with flat washers, lockwashers and
nuts. Paint cables with red air
drying enamel. (See Fig. 17).
18. Cover commutator with fish paper
for protection and apply end housing
and brush holder assembly to bearing
housing. Line up hole of end housing
assembly with bearing housing (one
hole offset) and bolt asse mbly together •
19. Connect drain pipe to bearing cover
and bolt with pipe clamp to end
housing.
20. Apply compressor coupling gear over
coupling gear assembly and bolt to
gear seal plate.
- 18 

Fig. 17 - Compressor Coupling Gear
And Slip Rings

J

432 Rev. C
assemblies. Guide the rotor assem
blies slowly and carefully so as not
to damage the coils or insulation.

()

,

I
,
'--~/

6.

Bolt generator end housing to frame
being careful to start the dowel in
end housing into frame first.

7.

Place fish paper strips 1/16" X 3"
x 36" in air gap between armature
and field poles, do not apply any
fish paper or other material in air
gap between alternator rotor and
stator. Remove wire cable loops
after fish paper has been applied.

8.

Bolt the starting field connector bus
bar to the starting bus. Bolt the
generator negative bus bar to the
generator negative bus. Bolt the
brush holder negative bus to the bus
which ties in the compensating and
differential field connections. After
bolting connection tight, insulate with
3 layers of Empire tape and 2 layers
of friction tape and paint with one
coat of black air-drying varnish.

NOTE: All bus bar connections are to
be clean before bolting.
9.

a megohmeter. A megohmeter reading
of less than 3 megohms should be viewed
with suspicion and individual circuits
checked to find location of the low re
sistance. An accumulation of dirt and
mOisture sometimes is sufficient to
cause leakage, and if high potential is
applied It will cause an actual break
down of the insulation. The condition
may be aggravated by sudden temper
ature changes. Thus, if the equipment
has been allowed to stand outside during
cold weather long enough before being
brought inside a warm building the equip
ment will tend to sweat and the condensed
moisture will aid the leakage effect.
The normal voltage of EMD main
generators and traction motors is 600
volts. Therefore, the minimum test
voltage should be:
Motor and generator
High voltage wiring and high
voltage equipment

1.

All high potential tests must be made
by placing electrodes on the circuit
under test before closing switch,
and opening switch before removing
electrodes. Dangerous over-voltage
surges may result from making or
breaking the high voltage circuit
with the electrodes.

2.

It is of the utmost importance that

a reliable high potential tester be
used, to insure that an adequate test
is made and also unnecessary over
streSSing of Insulation does not take
place. In regard to the featUres
which should be incorporated in a
high potential tester, the following
points are pertinent:

CAUTION: Connect cable leads from
brush holder of same polarity
together to the same terminal
post, otherwise the rotor field
wtll be short circuited and a
direct short circuit placed on
the auxiliary generator.

a. Wave form
b. Surges
c. Voltage regulation

High Potential Test

CJ

1050 volts

In making high potential tests, the
following precautions should be taken:

Assemble commutator end covers
and bolt In place. Apply cleats and
straps to generator bus connection.
Insulate bus bars from cleats and
straps with red fibre insulation.

10. Apply compressor coupling guard
assembly and bolt in place. Connect
collector ring brush holder cables
to terminal block on guard assembly.

900 volts

Refer to Maintenance Instruction
2100 for testing generator in locomotive.

3,

Before high potential tests are made
it is highly desirable to check first with

- 19 
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that every perSOn is in the clear
before applying the Voltages.
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4.

When testing EMD armatures in
dividually, strap around the commu
tator with bare wire, before applying
high potential tests.

Shipping Generator and Alternator
It is absolutely necessary that the
armature be blocked under a stud shaft
fixture placed in the alternator rotor
spider to reUeve the weight on the field
poles, and fibre pieces should be inserted
in the air gap of the traction generator
only to prevent damage during shipment.
Each generator shipped from Electro
Motive Division has a skid and supporting
jack. Generators shipped back to Electro
Motive should be returned using this skid
and jack. The compressor coupling guard
should be removed from the outgoing
generator and reassembled on the in
com ing generator, as generator Is shipped
complete less coupling guard assembly.
Drawing #8107436 may be had on request
as an aid in shipping of generator.

Installation of Main Generator and
Alternator in Locomotive Unit
The installation of main generator
and alternator is similar to the removal,
with exception that it requires more
time, care and skill.
Before a main generator is in
stalled, If it Is a new generator or the
original generator, check and clean the
mounting plates. Be sure these plates
are smooth, free of burrs and high spots.
Before lifting the generator into the
unit, check and clean the mounting pads
on the locomotive bed frame. Be sure
these pads are clean and free of burrs.

(7/8" hole, the remaining holes in disc
are 3/4'? will be in line with the large
hole in the generator disc.

Apply a 2-3/16" socket wrench to
engine and generator coupUng nuts to
make sure they are tight. All 1-1/2"-12
coupling bolt nuts must be tightened to a
torque value of 1400 to 1600 foot-pounds.
Inspect and clean shims. Shims
must be smooth, free from burrs and
kinks. Shims should have been tagged
after removal of generator so that they
may be installed in their original posi
tion at this time.
Lift generator and guide slowly and
carefully into engine room.
Set generator as close as per
missible to engine coupling, Une up 7/8"
bolt holes and push generator toward
engine. Install the 7/f!)' bolt first to
make sure both coupling discs are con
nected properly. Install a 3/4" bolt
180' from 7/8" bolt. All coupling bolts
shOuld be checked to see that they are
smooth and clean. Place a little oil with
white lead on bolts. Tighten nuts of
both bolts evenly making sure generator
disc is not cocked and enters freely
into timing ring.
Remove all fish paper or fibre
strips between armature and field coils
before barring or jacking engine over.
There should be no fish paper under the
alternator field.
Install the remainder of the 3/4"
bolts to coupling and tighten.
Line up dowel holes and install base
bolts. Do not apply dowels or tighten
base bolts until the next procedure, align
ing generator with engine, Is finished.

Check the fit on generator coupling
disc and the fit In the engine timing
ring, both must be smooth and clean.
Add a little oil or white lead to the
fltUng surfaces. Check bolt holes in
couplings, should be clean and smooth.

The alignment of generators with
engine Is divided into three operations:

Turn the engine coupling disc by
barring or jacking, so that the large hole

1. Thrust - Finding the longitudinal
position of armature with respect to

Aligning Generator and Alternator With
Engine in Locomotive

- 20 
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the frame or aligning generator bear
ing in housing.

(/

of the outer bearing cover to outer
end surface of compressor coupUng
adapter mounted on the generator
shaft and is about 7-15/32".

2. Angular - Neutralizing the angularity
of generator engine disc coupling.

c. The measurement "X" on gener
ators not having coupling gear or
Falk coupling adapter (not coupled
to compressor when installed in
locomotive} is taken fromtop right
spot faced surface of outer bearing
cover to outer end surface of al
ternator slip ring hub and is about

3. Radial - Balancing and setting the
air gap between the generator arma
ture and the field poles.
Operations No. 2 and No. 3 are
carried out simultaneously.

*Procedure For Aligning Generator Bearing
In Housing

C:

After generator is coupled to en
gine, it is very important to locate the
generator frame so as to have the single
bearing at the commutator end located
axially in such a way as to avoid a thrust
load in either direction. The generator
has a bearing float of about 5/16" between
the bearing cap and cover in bearing
housing. This bearing float (end play) is
stamped on bearing cover at lubricating
tube. The bearing in the generator hous
ing must be spaced as shown in Fig. 18.

1. Remove one oil pan hand-hold cover
and take out all the crankshaft thrust
by prying against a crankshaft web
and the crankcase. Move all crank
shaft thrust toward generator end of
engine.
2. Next, locate a measurement number
stamped with 1/2" numbers on top
of right horizontal rib of end bell.

a. On locomotives having a gear type
generator - compressor coupling,
this stamped number is the meas
urement in inches from top right
spot faced surface of the bearing
cover to outer end surface of the
male compressor coupling gear
mounted on generator shaft. This
measurement "X", Fig. 18, is
about 9" when armature bearing
in generator housing is flush with
inside of the bearing cap.

C)

b. On locomotives having a Falk type
generator - compressor coupling,
this measurement "X" is taken
from top right spot faced surface

5-19/32" •
NOTE: The measurement stamped onend
bell is determined during final
generator assembly with the arma
ture purposely poSitioned so that
its end play is all taken up in the
direction of the engine coupling.
3. Depending upon whether a coupling or
type of coupling is used between gen
erator and compressor, make ameas
urement as listed under item 2. Move
generator frame in either direction
away from or toward the engine to
obtain a measurement which will be
1/16" + 3/64" - 1/64" greater than the
figure stamped on generator end bell.

* Procedure Of Generator And

Alternator

Alignment With Engine
The proper operation of the power
plant requires that the generator arma
ture shaft and generator frame be in line
with engine crankshaft, and that the air
gap be equally spaced. It is equally im
portant that eccentricity at the coupling
be held to a minimum as this directly af
fects balance, brush and bearing wear.
The air gap of the generator must
be uniform within plus or minus .010"
from average under each main pole, as
well as under each commutating pole
and also from the front to rear of each
pole to obtain the proper electrical char
acteristics of the generator.
Since the generator has only one
roller bearing, the recommended method
for aligning the air gap and coupling is
at the engine end of the generator.
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The aligning procedure is divided
into two operations, both of which are
carried out simultaneously.
(a)

Neutralizing the angular misalign
ment of the generator engine disc
coupling.

(b)

Balancing and setting the air gap
between the generator armature
and the field poles.

1. By means of two indicators mounted
on a rod which is screwed into a
tapped 1/4" pipe thread hole in the
D-14 alternator field spider, a meas
urement of the coupling misalignment
and generator air gap variation is
determined. Both indicators revolve
with the armature shaft. The plunger
of one indicator rides on the outside
machined diameter of the alternator
aluminum housing at the joint where
the stator winding guard connects on
to the housing, see Fig. 18.
2. With the engine turning jack assembly,
the flywheel should be turned so that
the indicator rod is in a vertical
position. This will place both indica
tors near the top of the alternator
housing.
3. After clamping the indicators on the
rod, the plunger buttons of the indi
cators are brought to bear upon the
surfaces as shown in Fig. 18. In
setting the indicator, depress the
plunger until the pointer makes one
complete revolution or .100". There
being .200" total revolving travel to
the indicator pointer, there still is
.100" "plus" left to work with, and
the plunger can back out to show
"minus" reading for total of .100".

c~)

4. With the indicator set, turn the fly
wheel, with engine jack, one-haH
revolution in the clockwise direction,
when facing commutator of generator;
then rotate the flywheel three-quarter
revolution in counterclockwise direc
tion. (The reason for the counter-

clockwise rotation instead of continued
clockwise rotation is to prevent the
indicators from striking the alternator
terminal board). From the three
quarter counterclockwise position re
turn the indicators to the starting
point and check registration on indi
cators. The pOinter must return to
zero, if not, reset indicators and make
another check or replace indicators
if defective.
5. From this fixed point, revolve the
flywheel a half revolution (180°) in a
clockwise direction (when facing the
commutator end of the generator)
and record the readings at the 90·
and 180· points when rotating in
this direction.
0

6. From the 180 point in (5) revolve
the flywheel three-quarters of a
revolution in a
counterclockwise
direction and record the indicator
reading at this pOint.. Return the dial
indicators back to the original starting
or fixed point. Indicators must then
register zero.
7. The generator is conSidered to be
aligned when readings are obtained
as shown in Fig. 19.
Since any movement of the genera
tor frame affects both the coupling and
air gap, readings must be repeated for
both after each setting. Experience will
indicate the proper shim thickness to
bring the readings within the limits
speCified. Full length shims should be
used when pOSSible, although spot shims
may be necessary to conform to the
limits specified for the air gap and
coupling.
After installation of a new genera
tor and upon completion of line-up with
the engine, run the power plant for a
short time before the locomotive is
moved. This will allow the generator to
"settle" so that when the dowels are
installed there will be no further "run
in" necessary.
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OTO±.OOO

OTO ±.00!5

OTO ±OOO

OTO±OO5

0 TO ±.oIO

OTO ±0I0
INDICATOR ON DISC

OTO±.OIO

OTO±.020
INDICATOR ON ALUMINUM HOUSING

Fig. 19 - D12 And D14 Generator Alignment
Install generator - to - underframe
dowels and lock generator bolts with
lock plates.
Air Compressor Drive Alignment For
Locomotives With Gear Type Main Gen
erator Coupling
To align air compressor coupling
flange to main generator gear drive pro
ceed as follows:
1.

Disconnect coupling by removing bolts
attaching compressor ring gear to
compressor flange, see Fig. 20.

2.

Slide compressor ring gear toward
generator to clear front face of com
pressor gear assembly teeth.

3.

In order to avoid overcompression of
felt washers in coupling and accom
panying overloading of bearings in
air compressor, the compressor must
first be located to gi~e a clearance
dimension of 7/32" - 1/32" between
the pilot face of compressor flange
and front face of the generator to
compressor coupling gear assembly.
End play in the compressor shaft
need not be taken into consideration
when locating compressor to obtain
the 7/32" clearance, as normally there
is but .010" end play with the com
pressor cold.

4.

An air compressor aligning tool
418133046 for holding the dial indica- 24 

tors is fastened to one of the three
1/2" standard threaded holes of the
compressor coupling gear on the gen
erator shaft, and extends horizontally
through one of the three 2" diameter
holes in the compressor flange.
Attach two dial indicators to the tool
post, the button of one indicator riding
the outer rim of the compressor
flange to check radial alignment, the
button of the other indicator riding
the face of the compressor flange,

C)

()'
'

7/32

1: 1/32

Fig. 20 - Air Compressor And
Generator Alignment
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7.

toward the compressor, to check the
angular alignment.

c:

5.

Rotate generator shaft and compressor
shaft together, either by rotating
each the same amount or tying the
two units together in such a way that
compressor alignment will not be
sprung. The two units can be tied
together by a loose fitting bolt through
the 1/2" holes in the compressor
flange and the compressor rIng gear.

6.

Radial runout should not exceed .005"
of total indicator reading. Total run
out between face of generator gear
and face of compressor flange should
not exceed .010 ".

Before reassembling, the surface of
the coupling gear teeth should be
coated generously with a N.L.G.I.
(National Lubricating Grease Institute)
grease of #3 consistancy containing
13 to 15% sodium base soap. Further
lubrication should not be necessary
until unit is disassembled for over
haul. This coupling is normally noisy
due to built-in gear lash. The in
troduction of lubricant under high
pressure is not approved, as lubri
cation will not eliminate this noise
and In doing so there is danger of
rupturing the felt seals, thus allOWing
lubricant to flow over alternator Slip
rings and brushes.

MAINTENANCE DATA
Weights
Generator complete (without sheet iron hOUSing)
DC Armature - - - - - - - - - - - AC Rotor - - - - - - - - Generator field assembly
AC Stator (complete) - - - - - - - - - -

- - - - - - - - - - - - - - -

- - -

17,710
6,246
- 1,400
- 7,130
930

lbs.
lbs.
lbs.
lbs.
Ibs.

Nominal Air Gap (Under)
Main Poles - - Commutating Poles

-

- - - - -

.1535 "
.328 "

* Brushes
Number of brushes per arm Size of brush
- Wear limit - - - - - Grade - - - - - - - Type - - - - Spring pressure - - - (low

-

-

-

-

- - - - - - - - 5 Sets (split)
5/8" X 1-5/16" x 2-9/16" (Long Side)
5/6" made up of two brushes each 5/16" thick
- - - - - - - 1-9/16" on Long Side
- - - - - - - - - - - - Plytek SA-3590
- - - - - - - - - Split
limit with worn brush 3-1/2 lbs.).
4 to 4-1/2 lbs.

*Brush

Holder
Number of brush arms - - - - - - - - 
Clearance between brush holder and commutator

12
1/8" + 1/16" - 0"

Commutator
Minimum diameter - - Neck width (minimum) -

-

-

-

- - - - - 25 

-

-

-

-

-

-

-

-

-

34-1/4 "
3/4"

432 Rev. C
Mica groove depth
Mica groove width
Resistance At 25
Armature -

0

-

- - - - - - - -

-

3/64" to 5/64"
- - .031 "

',,-)

C.
-

Armature (1-10)

-

- -

-

-

.00261 ohms

-

-

Shunt field (SHP to SHN)

.00175 ohms
79
~ ohms

Battery field -

1.0047 ohms

Starting field -

-

-

- - -

Interpoles A-B

-

- - - ---

-

.00480 ohms
- - - - - - - --------

See Fig. 14
.00186 ohms

A-E - - - - - - - - - - - - - - - - - - Compensating C - D - - E-F--

.00188 ohms

Differential
B - C

See Fig. 14
.00115 ohms

F-D
------Total Resistance A to D
(From generator negative terminal to generator
negative brush holder ring connection) - • - - -

.00115 ohms

-

- -

-

- -

-

-

- -

-

-

-

See Fig. 14
.00307 ohms
.00305 ohms

.00385 ohms

Roller Bearing (D-12 Generators)
Outer diameter -

- -

-

- -

- -

-

-

- - -

Width

- -

" + ,ODD"
110236
.
- ,0014"
5 1181" + ,DOD"
~
- ,001"

Bearing bore
-

-

-

-

-

- -

- -

-

- -

-

-

-

3. 66 1"

- 

+ .000"
- .005"

.0035" to ,005"

Internal clearance (before assembly)
Internal clearance (after assembly) -

-

- -

.002" min.

-

Bearing Housing Bore
Diameter - -

-

• - - -

- -

-

- -

-

- -

-

-

-

+ ,DOl"
- 11.0244" _ .000"

End Play Clearance
After assembly in generator housing

-- --- -- -----

- 26 
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5/16"

(J

432 Rev. C
EQUIPMENT LIST
Hi -temp solder -

-



Pure tin solder -

-

-

Tin base solder -



-

-



-

-

-

-

-

-

- 118004399

-

-

-

-

-

-

- 118107868

-

- 118004402

Brazing strip

- 118084889

Sil-Fos solder (.050" x 1/8" x 20" strips)

-

-

Red insulating enamel (Flintflex 153-0895)
Black air-drying varnish- -

-

-

,., Commutator cleaning hand stone

-

,. Undercutting saw .031" -

-

-

-

-

-

-

-

-

-

- 418004440

-

-

-

- 418061130

-

-

-

- 418004439

-

-

- 418149435

-

-

- 418085255

Lubriko M-6

1 pound -

- 418102583

Lubriko M-6

10 pounds

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Orange enamel paint -

-

-

-

-

-

-

-

- 418070856

Torpedo twine

-

-

-

-

-

-

-

-

-

-

- #8004412

Empire tape -

-

-

-

-

- 418077241

-

- #8075536

Regal Starfak 412

25 pounds -

-

-

-

White cotton webbing

-

-

-

-

-

-

-

-

-

-

-

-

Clear baking varnish -

-

-

- -

-

-

-

-

-

-

- 118102584
- 418084000

-

Asphalt insulating compound
Fish paper (.025" x 40" x 48 ")

-

-

-

-

-

-

-

-

- 418004348

-

-

-

-

-

-

-

- 118075555

-

- #8069880

Loomis Talc

5 pounds -

-

-

-

-

Loomis Talc

10 pounds

-

-

-

-

-

- - -

-

- - - #8122000
- - - #8133046

-

-

-

Alignment rod
Air compressor aligning tool -

-

-

-

-

,., Studs

- -

,. Aligning tool -

-

- 118116184

-

- 118116052

-

- #8159226

-

- #8159227

,., Commutator grinder
.. Grinder adapter -

* Stone

-

- #8052924
-

-

-

-

-

-

-

-

grinding (coarse - 2 required)

,. Stone grinding (finishing - 2 required) -

-

c)
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-

-

-

-

- 418122497
-

-

-

-

-

-

-

- #8052925

-

-

- 1/ 8052926

C)

,

,

~j

l)

,

