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and maintenance of motor-generator units as
used on smaill gasoiine engines. The motor-
generator illustrated (Fig. 1 and 2) is a 454"
diameter extruded frame unit. The armature
is supported on ball bearings at both the drive
and commutator ends. A pulley-belt drive is
usually used for both the motor and gener-
ator operation.

The motor-generator contains a series and a
shunt field. Both fields are effective for de-
veloping torque when the unit performs as a
cranking motor. Figure 3 illustrates the cir-
cuitry of a two terminal motor-generator with
a 2 unit regulator. When this unit operates as
a generator, the shunt field is the main field and
the series field acts as a bucking field, which
tends to limit generator output at high speed.
Figure 4 illustrates the circuitry of a 3 termi-
nal motor-generator with a 3 unit regulator.
When this unit operates as a generator, the
shunt field is the only field operating and the
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this manner.

The motor-generator functions as a cranking
motor when the motor switeh is closed. After
the engine is operating and the motor switch
opens the circuit, the unit functions as a gen-
erator. In the two terminal motor-generator,
control of the generator output and system
voltage is achieved by using a current-voltage
regulator. The operation of a 2 unit regulator
is discussed in serviece bulletin 1R-111. The 3
terminal motor-generator is controlled by a 3
unit regulator as discussed in service bulletin

1R-118A.

INSPECTION

At periodic intervals, the unit should be inspected
to determine its condition. The frequency with
which this should be done will be determined by
the type of service in which it is used. Operating
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Figure Z—Cross sectional view of motor-generator.
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tator and brush wear. Frequent cranking due to
numerous starts and stops, excessiveiy long
eranking periods caused by a hard-starting

engme condition, excesswely dirty or mcnst op-

spectlon checks of the motor-generator unlt
necessary at more frequent intervais than when
operating in less severe conditions. 3
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cesswelu long cranking pemods may semouslu
damage 1it.

The mspectlon procedule should 1nclude not

1nc1ude also a check of the mountlng, wir-
ing and connections, all of which should be
tight and in good condition. During inspection,
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Figure 3—Wiring diagram showing motor-generator, regulator, battery, ammeter and switch.



Service Bulletin IMG-150
Page 3
TOR-GE ATODR

",

i

.

MOTOR - GENERATOR

f/
RESISTANCES

i""h ;II

Figure 4—Three terminal motor-generator and three unit reguiaior wiring.

the brushes should heck d to make sure they
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cient tension will result in arcing and burning of
the brushes and commutator. Brush spring fen-
gion ean ha checked with a gnring gange hoaked

on the brush arm. Correctlon m‘ tension can be
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If the brush spring shows evidence of overheat-
ing by appearing blued or burned, a new spring
should be installed. Overheating will cause a

qpv-rnn- to loge itg +n-r'n'nn1~ If the brughes are worn

down to one-half thelr orlgmal length, when com-

__.--...:I UL 5 R SIS M i i DS ..n_1ﬂ,.n
parceu wiull 11ew T UBILb‘b, b.'[ll:_y Sloulu pe replaccu.

When inspecting the motor-generator, also note
the condition of the commutator. If the commu-
tator is glazed or dirty, it can be cleaned by plac-
ing the armature in a lathe. While the armature
‘is rotating, hold a strip of number 00 sandpaper
lightly against the commutator, moving the sand-
paper back and forth. (Fig. 5) Blow out all dust
after sanding the commutator. If the commu-
tator is rough, out of round, has high mieca, or is
extremely dirty, it will require “turning down”
%)n a lathe and the mica undercut between the
ars.

The drive belt should be checked to make sure
it is in good condition and has the correct ten-
sion. Low belt tension will permit belt slippage
and result in rapid belt wear and either low or

v
'erratic generator output Excessive belt tension'

belt tensmn s_hould_b_e admsted m accordance

Figure 5—Sanding Commutator.

LUBRICATION

The hinge cap oilers should be filled with 8-10
drops of light engine oil every 100 hours of
motor-generator operation. Some ball bearings
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gnglr}e, the armature should be checked for
freedom of operation by turning the shaft.
Tight, dirty or worn bearings, a bent armature
shaft, or loose pole shoe screws may cause the
armature to drag and fail to turn freely. If the
armature does not turn freely, the motor must
be disassembled. However, if the armature does
operate freely, the motor should be given a “no-
load” test before disassembly. During this test
the motor is operated without the drive being
connected to a load and the current draw and the
armature speed noted.

To perform the “no-load” test, connect the motor
in series with a battery of proper voltage and an
ammeter capable of reading several hundred
amperes. A tachometer or r.p.m. indicator may
be used to measure armature revolutions per
minute or free speed. (Fig. 6) With the motor
operating and the field grounded, measure the
current draw and note the armature speed.
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further after disassembly.

Failure to operate with high current draw
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(a)

A dlrect ground in the terminal or fields.

No current draw indicates:

(a)

(b)

(c)

Open field circuit. This can be checked
after disassembly by inspecting internal
connections and tracing circuit with a
test lamp.

Open armature coils. Inspect the com-
mutator for badly burned bars after dis-
assembly.

Broken brush springs, worn brushes,
high insulation between the commutator
bars or other causes which would prevent
good contact between the brushes and
commutator.

Low no-load speed and low current draw indi-
cates:

(a)

High internal resistance due to poor con-
nections, defective leads, dirty commu-
tator and causes listed under No. 4.
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Drive the unit at specified RPM as indicated in
test specification booklets, adjust the voltage by
varying the resistance and read the ammeter.
The unit should function according to test speci-
fications. If not, use the following section as a
guide and repair or replace parts as necessary.

No Output

If the generator will not produce any output,
check the commutator, brushes and internal con-
nections. Sticking brushes, a dirty or -gummy

commutator (see Armature Ser vice), or poor

connections may prevent the generator from pro-
ducing any output. Solder thrown from the com-
mutator riser bars indicates that the generator
has been overheated from excessive output. Often
this leads to an open circuit and burned commu-
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1gure 6—Check for grunnueu moior-generaior.

cates that the unit is internally groundéd
Location of the ground can bhe found by dis-
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connecting the ﬁe]d and brush leads from
the insulated brush holder and checking the

brush holders, armature and field separately.-

Repair or replace parts as required. (See
Repair Section.)

If the unit is not grounded, check the field
for an open circuit (Fig. 9) with a test lamp.
The lamp should light when one test point is
placed on the field terminal and the other is
placed on the armature terminal. On three
terminal motor-generators connect test lamp

from the field terminal to the motor termi-

nal. { Paper stri ip between insulated brush

and commutator.) If it does not light, the
circuit is open. If the open is due to a broken
lead or bad connection, it can be repaired
but if the open is inside one of the ﬁeld coils,
the coil must be replaced

and insulate with a piece of paper

to the ‘ generator

i
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check the regulator contact points, since a
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If a shorted shunt field is found,
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field current which would have caused the
regulator contact points to burn. Clean or
replace points as required.

4. If the trouble has not yet been located, check
the armature for open and short circuits.
Open circuits in the armature are usually ob-
vious since an arc will occur at the commu-
tator bars connected to the open winding
every time they pass under the generdtor
brushes and consequently become burned.
If the bars are not too badly burned and the
open circuit can be found and repaired, the
armature can usually be saved. When this
condition is found the regulator should be
checked and readjusted if necessary so the
setting is within specifications.

Unsteady or Low Output

If the generator produces a low or unsteady out-
put, the following factors should be considered:
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w111 also cause arcing ‘and bulmng of the
brushes and commutator.

Figure 10—Check for shorted field coils. On three termi-
nal motor-generators; connect from “F”’ to “M"” terminal.

Excessive Qutput

When a generator produces excessive voltage or
current, disconnect the lead from the “F” termi-
nal. If the generator output remains high, with
the “F” terminal lead disconnected, then the
trouble is in the generator itself which must be
further analyzed to locate the source of trouble.

Since the motor-generator field circuit is
grounded through the regulator, accidental in-
ternal grounding of the field circuit will prevent
normal regulation so that excessive output will
be produced by the generator. On this type of
unit, an internally grounded field circuit which
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ing any electrical connections. The brush holder

assemblies are mounted individually on the walls ARMATURE SERVICE
of the field frame.
The armature shonld he checkad for on

To disassemble this type motor-generator: and grounds. (Fig. 11 and 12)
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1. Unscrew the thru bolts and remove the com-
mutator end frame from the field frame.

2. Place the armature in a vise with soft jaws
and remove the shaft nut, the pulley and the
drive end frame.

3. Remove the brush holders if new ones are to
be installed, by drilling out the rivets holding
them to the field frame. Install the new
holders, securing them to the frame with the
serews, nuts and washers provided in the
replacement package.

4. Field coils can be removed from the field
frame most easily by the use of a pole shoe
serewdriver. This tool permits easy loosening
and removal of the pole shoe serews so that
the pole shoes and field coils can be taken out
of the field frame. When loosening the pole
shoe screws, it is also advisable to use a pole
shoe spreader, since this prevents distortion
of the field frame. The pole shoe screwdriver
and spreader should also be used when re-
assembling the field coils and pole shoes into Figure 11—Checking armature for short circuits.
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scrlbed. - Figure 12—Checking armature for grounds.



