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OPERATION

When the starting circuit is energized, battery current is applied to the starting motor
terminal. Current flows through the field coils crea{ting a strong magnetic field. At the
same time, current flows through the brushes to the commutator, through the armature
windings to ground. The magnetic force created in the armature combined with that created
in the field windings, bégins to turn the armature. :

The gear cut on the drive end of the armature shaft extends through the gear housing where
it is supported by a roller bearing. The gear mates with the teeth of the reduction gear that
drives the Bendix shaft. The shaft is keyed to the reduction gear. The Bendix drive is held
in position on the shaft by a "spirol' pin. The shaft is supported in the gear housing by a
closed end roller bearing and in the pinion housing by a graphitized bronze bearing.

When the armature turns the reduction gear, the Bendix drive pinion meshes with the fly-
wheel ring gear by inertia and action of the screw threads within the Bendix sleeve. A
detent pin engages in a notch in the screw threads which prevents demeshing if the engine
fails to start when the starting circuit is de-energized.

When the engine reaches a predetermined speed, centrifugal action forces the detent pin out
of the notch in the screw shaft and allows the pinion to demesh from the flywheel.

MAINTENANCE

The starting circuit should be inspected at regular intervals, the frequency of which should
be determined by the amount of service and the conditions under which the vehicle is oper-
ated. It is recommended that such inspection be made at least twice a year and should
include the following:

1. Battery - The battery should be checked with a hydrometer to be sure it is fully
charged, and filled to the proper level with approved water. A load test should
be madée to determine battery condition. If dirt and corrosion have accumulated
on the battery, it should be cleaned with a solution of baking soda and water.

" Be sure none of the solution enters the battery cells.

2. Wiring - The starting circuit wiring should be inspected to be sure that all
connections are clean and tight and that the insulation is sound. A voltage loss
test should be made to locate any high resistance connections that would affect
starting motor efficiency. This test is made with a low reading voltmeter
while cranking the engine or at approximately 100 amperes, then the following
limits should be used:

(A) Voltage loss from insulated battery poét to starting motor
terminal - 0.3 volt maximum,

(B) Voltage loss from battery ground post to starter frame
0.1 -volt maximum.
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3.

If voltage loss is greater than the above limits,
additional tests should be made over each part of
the circuit to locate the high resistance connections.

3. Lubrication - No lubrication is required on the starting motor except at the time
of overhaul. Then lubricate the entire shaft under Bendix Drive, fill grooves
in armature shaft at drive end and pack gear box with 1.3 to 2.0 ounces of
-Lithium Soap Base Grease #1925 Molytex "O" or equivalent. -

4. Drive Operation - The starting motor should be operated for a few seconds
with the ignition switch off to make sure that the pinion engages properly
and that it turns freely without binding or excessive noise. Then the engine
should be started two or three times to see that the pinion disengages properly
when the engine is turned off. ‘

OVERHAUL

If, during the above inspection, any indication of starting motor difficulty is noted, the
starting motor should be removed from the engine for cleaning and repair.

1. Removal - To remove the starting motor from the engine, first disconnect
the ground cable from the battery post to prevent short circuiting. Dis-
connect the lead from the starting motor terminal, then take out the
mounting bolts. The motor can then be lifted off and taken to the bench for

overhaul.

2. Disassembly - Remove the frame screws from the commutator end head
and pull end head and armature from frame. Lift the brushes and lock
in elevated position with brush springs. Use a puller to remove the end
head from the armature. Use a special bearing puller to remove the
sealed ball bearing from the armature shaft.

Remove the frame screws that secure the gear housing to the frame.
Remove bolts and nuts holding the gear housing to the pinion housing and
separate the two units. Pull Bendix shaft from pinion housing. Do not
lose the steel spacer that is located on the pinion end of the shaft. Remove
reduction gear, woodruff key and steel spacer from shaft.

Turn the Bendix pinion until it locks in the extended position. Locate "spirol"
pin and use a punch to remove. Slide drive assembly off the shaft. Do
not attempt to disassemble the drive and do not dip it in cleaning solvent.

To remove the roller bearings from the gear housing, use an arbor pfess
and the correct bearing arbor. DO NOT HAMMER OUT. Each part should
be cleaned and inspected for excessive wear or damage. Bearings should

be checked. for proper clearance and evidence of roughness or galling. Oil
and dirt should be removed from insulation and the condition of the insulation

checked.
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The test lamp should light when the grounded brush holders are touched and should
not light when the insulated brush holders are touched.

7. Gear and Pinion Housing - Inspect housings for cracks and bearings for excessive
wear. Remove rust, paint or grease from mounting surfaces.

8. Bendix Drive - The Bendix Drive should be wiped clean with a dry cloth. The pinion
should turn smoothly in one direction and should lock in the other direction. Replace
drive if it fails to check as above or if the pinion teeth are excessively worn or

damaged.

9. Assembly - When assembling the starting motor, always use an arbor press and the
proper bearing arbor for installing graphitized bronze and roller bearings. The
Bendix shaft should have a thin film of Lubriplate #777 or equivalent on the Bendix

portion of the shaft.

New brushes should be properly seated when installing by wrapping a strip of 00
sandpaper around the commutator (with the sanding side out) 1-1/4 to 1-1/2 times
maximum. Drop brushes on sandpaper covered commutator and turn the arma-
ture slowly in the direction of rotation. Dust should be blown out of the motor

after sanding.

Check the position of the pinion to be sure the unit will mesh properly with the
flywheel ring gear. See specifications for particular unit for correct dimensions.

BENCH TESTS

After the starting motor is reassembled, it should be tested to see that the no load current
at a certain voltage is within specifications. To make this test, connect as shown in
Figure 5. If current is too high, check the bearing alignment and end play to make sure
there is no binding or interference. Two or three sharp raps on the frame with a rawhide
hammer will often help to align the bearings and free the armature.

If no difficulty is indicated in the above test, a stall torque test may be made to see if the
starting motor is producing its rated cranking power. Make test connections as shown in

Figure 6.
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Figure 5 - No-Load Test Hook-up Figure 6 - Stall-Torque Hookup
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6.

If torque and current are not within specifications, check the seating of the brushes and
internal connections for high resistance. If these checks are made and found to be in good
order, replace frame and field assembly and retest starter.

STARTING MOTOR CONTROL CIRCUIT

Inspect the control circuit wiring between the battery, solenoid and manual starting switches
for breaks, poor connections and faulty insulation. Tighten all connections and make sure
solenoid is firmly mounted and makes a good ground connection.

Check the voltage loss across the switch contacts during normal starting. If loss is in
excess of 0.2 volts per 100 amperes, the solenoid should be replaced.

If solenoid fails to operate when the manual switch is turned on or if it fails to release
when the manual switch is released, it should be removed and tested to specifications. If
either opening or closing voltages are not as specified, replace the solenoid.

Form L-649A
December, 1965






MHB -4000 Series Starting Motor Parts List

Exploded View of Typical MHB Starting Motor




MHB SERIES STARTING MOTOR PARTS LIST ISSUED:10-13-81 (Rev,)  SHEET 2
Brush Frame Comm. End C.E. D.E.Head D.E.
Assembly Armature Set & Field Head Bearing or Bearing
Assembly Assembly Pinion Hsg.
@ ® ® ®
MHB-4001,R MHB-2399S MHB-2012S MHB-23975 MHB-2400 X-3991 fa] [a]
MHB-4002,R " " " " " [b] (b]
MHB-4003,R " " " " " [c] [c]
MHB-4004 MHB-2383 MHB-2012AS MHB-2384S MBP-2002CS [NR] Mz-1147 MAB-124
MHB-4005,R[*] MHB-2399S " MHB-2418S MHB-2400A X-3991 [NR] [NR]
MHB-4006 MHB-2420 MHB-2012S MHB-2384AS MBP-2002CS [NR] MHB-2137[e] 90-2118(f]
MHB-4007 ,R MHB-2399S ! MHB-2397 S MHB-2400 X-3991 [d] [d]
MHB-4008 ,R " " " " " [NR] [NR]
MHB-4009,R ! MHB-2012AS MHB-2397AS " " [d] {d]
MHB-4010,R " MHB-2012S MHB-2397S " " PS-1432C MZ-298
MHB-4011,R " " " ! " PS-14378B "
MHB-4012,R " " " " " PS-24328 "
MHB-4013,R " " ! " " PS-1432E "
MHB-4014,R " MHB-2012AS MHB-2397AS " " " "
MHB-4015,R MMU-2386S ! MHB-2384BS MBP-2002D [NR] PS-1435 MGe-77A
MHB-4016,R MHB-2399S MHB-2012$ MHB-2357S MHB-2400 X-3991 PS-1432C MZ-298
MHB-4017,R ! ! " " " PS-14378 !
MHB-4018,R " " " " " PS-1432E "
MHB-4019,R " " " " " PS-2432B "

[a] PS-1432CS Housing &
PS-1432C Pinion Hsg.
[b] PS-1437BS Housing &
PS-14378B Pinion Hsg.
[c] PS-2432BS Housing &
PS-2432B Pinion Hsg.
[d] PS-1432ES Housing &
PS-1432E Pinion Hsg.

Shaft Pkg. must be used at time of first repair. Individual components-
,MZz-298 Bearing, MZ-326 Bendix Drive Shaft may be replaced thereafter.
Shaft Pkg. must be used at time of first repair. Individual components-
,MZ-298 Bearing, MZ-326 Bendix Drive Shaft may be replaced thereafter.
Shaft Pkg. must be used at time of first repair. Individual Components-
,MZ-298 Bearing,MZ-326 Bendix Drive Shaft may be replaced thereafter.
Shaft Pkg. must be used at time of first repair. Individual Components-
,MZ-298 Bearing, MZ-326 Bendix Drive Shaft may be replaced thereafter,

[e] MZ-414S D.E. Mtg. Screw Gasket Pkg.{10Pcs.) and 90-2191 Mtg. Screw Pkg. (20Pcs. Jaiso available.
[f] Bearing & Seal Pkg.
[*] Avaitlable thru Lycoming only.
[NR] Not required.

STARTING MOTOR
SECTION
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MHB SERIES STARTING MOTOR PARTS LIST

Bendix Bendix Intermed. Brush Terminal Cover Qi1
Assembly Drive Drive Bearing Spring Stud Band Seal
O |'® | H 1B |6
MHB-4001,R EBB-75A[g] [a] [NR] MZ-19S 90-2502 MZ-24A [NR]
MHB-4002,R " [b] [NR] " " " [NR]
MHB-4003,R " {c] [NR] ! " ! [NR]
MHB-4004 EBB-133[h] [NR] [NR] " " " XA-560
MHB-4005,R[*] [NR] [NR] [NR] " B " [NR]
MHB-4006 {NR] [NR] [NR] " " " 90-2118[f]
MHB-4007,R EBB-75A[g] [d] [NR] " " " [NR]
MHB-4008,R [NR] [NR] [[NR] " " " [NR]
MHB-4009,R EBB-142A[g] [d] [NR] " " " [NR]
MHB-4010,R EBB-75A[g] MZ-326 [NR] " " " [NR]
MHB-4011,R " ! [NR] ! " ‘ ! [NR]
MHB-4012,R " " [NR] " " " [NR]
MHB-4013,R ! " [NR] " ! " [NR]
MHB-4014,R EBB-142A[ g ! [NR] " ! ! [NR]
MHB-4015,R EBB-124A[h] [NR] MZ-1236[3] ! " " [NR]
MHB-4016,R EBB-131A[h] MZ-326A [NR] " " " [NR]
MHB-4017,R " ! [NR] " ! " [NR]
MHB-4018,R " " [NR] " " " [NR]
MHB-4019,R " " [NR] ! " " [NR]

[a] PS-1432CS Housing & Shaft Pkg. must be used at time of first repair. Individual Components-
PS-1432C Pinion Hsg.,MZ-298 Bearing, MZ-326 Bendix Drive Shaft may be replaced thereafter.

[b] PS-1437BS Housing & Shaft Pkg.must be used at time of first repair. Individual Components-
PS-1437B Pinion Hsg.,MZ-298 Bearing, MZ-326 Bendix Drive Shaft may be replaced thereafter.

[¢] PS-2432BS Housing & Shaft Pkg. must be used at time of first repair. Individual Components-
PS-2432B Pinion Hsg., MZ-298 Bearing,MZ-326 Bendix Drive Shaft may be replaced thereafter.

[d] PS-1432ES Housing & Shaft Pkg. must be used at time of first repair. Individual Components-
PS-1432E Pinion Hsg., MZ-298 Bearing,MZ-326 Bendix Drive Shaft may be replaced thereafter.

[f] Bearing & Seal Pkg.

[g] 90-2140 Bendix Pin Pkg. (25 Pcs.) also available.

[h] 90-2139 Bendix Pin Pkg. (25 Pcs.) also available.

[j] MZ-339 Bushing also available.

[*] Available thru Lycoming only.

NR] Not required.
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ISSUED: 8-3-81 (Rev.)  SHEET 3

MHB SERIES STARTING MOTOR PARTS LIST

Gear

Needle

Retainer

Thrust Switch

Assembly Gear Housing Bearing Plate Washer Connector Switch
@ Assy @ Pac @
MHB-4001,R MZ-396 MZ-1390 (k] MZ-393 90-601 [NR] {NR]
MHB-4002,R " " [k] " " [NR] [NR]
MHB-4003,R " “ [k3 o " [NR] [NR]
MHB-4004 [NR] [NR] {NR] [NR] 90-2677 MZ-144 fm]
MHB-4005,R[*] " MHB-1030[*] [k] INR] 90-601 [NR] [NR]
MHB-4006 " [NR] [NR] [NK] 90-2232 [NR] [NR]
MHB-4007 ,R MZ-396 MZ-1390 [k} MZ-393 90-601 [NR] [NR]
MHB-4008,R [NR] ! [k] [NR] " [NR] [NR]
MHB-4009,R MZ-396 " [k] MZ-393 " [NR] [NR]
MHB-4010,R " " [k] " " [NR] [NR]
MHB-4011,R " " [k] " " [NR] {NR]
MHB-4012,R " " [k] " " [NR] [NR]
MHB-4013,R " " [k] " “ [NR] [NR]
MHB-4014,R ! " [k] " " [NR] [NR]}
MHB-4015,R [NR] [NR] [NR] [NR] 90-2677 [NR] [NR]
MHB-4016,R MZ-396 MZ-1390 (k] MZ-393 90-601 [NR] [NR]
MHB-4017,R " o k] o " [NR] [NR]
MHB-4018,R u " (k] . o o [NR] [NR]
MHB-4019,R " " [k] " " [NR] [NR]

m
*

[NR

No longer available.
Available thru Lycoming only.
Not required.

%ka Two used. XA-997 is 1/2" 0.D. and XA-998 is 13/16" 0.D.

Printed in U.S.A.
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O, prestolite. Mie

SERVICE AIRCRAFT STARTING MOTORS
Issued 4/1/83
INFORMATION Page 1 of 5
- GENERAL INFORMATION
VOLTAGE 24
ROTATION Gear Reduction Units Except MHB-4005, R,-4009, R,-4014, R.
Motor - CCWDE Drive - CWDE
MHB-4005, R -4014, R
Motor - CWDE Drive - CWDE
MHB-4009, R
Motor - CWDE Drive - CCWDE
Direct Drive Units - CWDE
BRUSHES 4
POLES 4
SWITCH Gear Reduction Units - Separate

Direct Drive Units - switch mounted on motor

DRIVE ASSEMBLY

Rubber Folo Thru Type
GEAR REDUCTION

3.38 to 1 Gear Ratio (see following note).
DRIVE AND GEAR NOTE

Reduction gears, shafts, and drives used with the
MHB-4005, 4005R, and 4006 are not manufactured or
supplied by Prestolite.

SERVICE INFORMATION

LUBRICATION
GEAR REDUCTION UNITS Except MHB-4006

Thoroughly clean and repack needle bearings with Shell Alvania #2
or an equivalent bearing Tubricant. Pack gear box with 1-1/4 to

2 ounces of Texaco #1925 Molytex "0" or an equivalent Lithium soap
base grease. (Also see Drive Assembly servicing.)

MHB-4006
Saturate the felt oiling pad in the commutator end head with
SAE 20 0il. Allow excess oil to drain out before installing
end head on motor. Thoroughly clean and inspect the two
needle bearings in the drive end head for wear or damage.
Replace if necessary. Repack needle bearing with Shell
Alvania #2 or an equivalent bearing lubricant.

ile i Tech.
OE-Al A::ISC‘ZERIRI::'] MANUAL ‘ Data STARTING MOTORS
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A prestolite.

AIRCRAFT STARTING MOTOQRS
Issued 4/1/83 SERVICE

Page 2 of 5 INFORMATION
]

DIRECT DRIVE UNITS

Soak new absorbent bronze bearings in SAE 20 oil before installation.
Saturate the felt oiling pad in the commutator end head with SAE 20
0il. Allow excess 0il to drain out before installing end head on
motor. Put a 1ight film of Lubriplate #777, or equivalent, on the
drive end of the armature shaft before installing the drive end

head. (Also see Drive Assembly servicing.)

DRIVE ASSEMBLIES

The Drive Assembly should be throroughly cleaned and re-lubricated
when the motor is overhauled. Do Not use carburetor cleaner or any
cleaning solution that could damage the rubber block inside the
Drive Assembly. Use only clean petroleum base cleaners such as
kerosene or "varsol". Thoroughly clean the drive to remove all
dirt, grease, and contamination from the screwshaft threads and
control nut. The drive cup may also be removed to insure a thorough
cleaning job. Do Not attempt to remove the control nut.

After the drive has been cleaned and blown dry with compressed air,
Tubricate the drive with a spray-on type silicone lubricant.
Lubricate the motor shaft with the same silicone lubricant before
installing the Drive Assembly. When reassembling the early style
drive on the shaft, make sure the spirol pin does not project
beyond the outside diameter of the pinion sleeve. When reassem-
bling the late style drive, make sure the head washer covers both
ends of the retaining pin.

BEARING REPLACEMENT

GEAR REDUCTION UNITS Except MHB-4006

When replacing needle bearings they must be pressed in flush with the
edge of the casting. The armature bearing must be flush on the side
toward the armature and the Drive Assembly shaft bearing flush on

the side toward the Drive Assembly. Press the pinion housing bearing
in flush with the outside edge of the casting.

MHB-4006

Press the armature shaft bearing into the housing until it is flush

with the bearing bore. Press the oil seal in until it is flush with
the edge of the casting. Press the gear reduction shaft bearing in

so that the open end is flush with the edge of the casting.

DIRECT DRIVE UNITS

Press the drive end bearing in flush with the outside edge of the
casting. Press the 0il seal into the casting so that it bottoms
against the oil seal counterbore.



AIRCRAFT STARTING MOTORS

.Q. prestolite__MHe
SERVICE Issued 4/1/83

INFORMATION Page 3 of 5

INTERMEDIATE BEARING PLATE MHB-4015, R

Use "Loctite Grade A" on threads of bearing plate retaining screws.
Torque screws to 25 - 35 in./lbs.

BRUSH REPLACEMENT

Brushes must be replaced when they have worn down to a length of
1/4" or less. Refer to service bulletin ASM-1 for brush replacement
procedure.

BRUSH SPRING TENSION

32 to 40 ounces with new brushes. Measure with a spring scale
hooked under the spring at the brush. Pull on a line opposite the
Tine of force exerted by the spring and take the reading just as the
spring leaves the brush.

END PLAY
GEAR REDUCTION UNITS Except MHB-4006

No dimensional specification necessary. Make sure the fiber thrust
washer is on the drive end of the armature shaft and that a steel
thrust washer is on each end of the Drive Assembly shaft. Refer to
Parts List for thrust washer package number.

MHB-4006

Adjust to .005" to .050" with thrust washers on the commutator end
of the shaft. Refer to Parts List for thrust washer package number.

DIRECT DRIVE UNITS

Adjust to .005" minimum with thrust washers. Maintain a clearance
of 1/64" to 7/64" between the inside edge of the drive pinion and
the outside edge of the drive end casting with the drive extended
and the armature pushed toward the commutator end head. Refer to
Parts List for thrust washer package number.

COMMUTATOR END HEAD

GEAR REDUCTION UNITS Except MHB-4005, R, 4009, R, 4014, R

Assemble the end head on the motor so that the letter "R" is directly
in line with the motor terminal.

MHB-4005, R, 4009, R, 4014, R and DIRECT DRIVE UNITS

Assemble the end head on the motor so that the letter "L" is directly
in line with the motor terminal.

File in the fech- STARTING MOTORS
Printed in U.S.A. OE-A1 AIRCRAFT MANUAL -
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AIRCRAFT STARTING MOTORS A p resto
Issued 4/1/83 SERVICE

Page 4 of 5 | INFORMATION
e

COMMUTATOR REFINISHING

Minimum Diameter 1.50"

Undercut .003" max.

Total Indicator Runout .002" max. measure from bearing journals
Surface Finish 50 microinch max.

TEST SPECIFICATION (75°F.)

See Figures 1 and 2 for no load and stall torque test connections.

GEAR REDUCTION UNITS

No Load Test (Motor Only) 20.0 volts, 35 max. amps., 4600 Min. RPM
No Load Test (Complete Unit) 20.0 volts, 35 max. amps., 1300 Min. RPM
Stall Torque Test 14.0 volts, 260 max. amps., 27.0 min. Ft. Lbs.

DIRECT DRIVE UNITS

No Load Test 20.0 volts, 36 max. amps., 4600 min. RPM
Stall Torque Test 14.0 volts, 260 max. amps., 8.0 min. Ft. Lbs.
SHUNT FIELD CURRENT DRAW 8.7 to 10.4 amperes at 24.0 volts
Internal

Unit Drive Type Wiring Application
MHB-4001, R Gear Reduction Fig. 3 Lycoming
MHB-4002, R Gear Reduction Fig. 3 Lycoming
MHB-4003, R Gear Reduction Fig. 3 Lycoming
MHB-4004 Direct Fig. 4 Franklin
MHB- 4005, R Gear Reduction Fig. 4 Lycoming
MHB-4006 Gear Reduction Fig. 3 Continental
MHB~4007, R Gear Reduction Fig. 3 Lycoming
MHB-4008, R Gear Reduction Fig. 3 Lycoming
MHB-4009, R Gear Reduction Fig. 4 Lycoming
MHB-4010, R Gear Reduction Fig. 3 Lycoming
MHB-4011, R Gear Reduction Fig. 3 Lycoming
MHB-4012, R Gear Reduction Fig. 3 Lycoming
MHB-4013, R Gear Reduction Fig. 3 Lycoming
MHB-4014, R Gear Reduction Fig. 4 Lycoming
MHB-4015, R Direct Fig. 4 Lycoming
MHB-4016, R Gear Reduction Fig. 3 Lycoming
MHB-4017, R Gear Reduction Fig. 3 Lycoming
MHB-4018, R Gear Reduction Fig. 3 Lycoming
MHB-4019, R Gear Reduction Fig. 3 Lycoming
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MHJ Series Starting Motor Parts List

Exploded View of Typical MHJ Starting Motor
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MHJ SERIES STARTING MOTOR PARTS LIST ISSUED:10-13-81 (Rev.) SHEET 2
Brush Frame & Comm, End D.E.Head D.E. Bendix
Assembly Armature Set Field Head or Bearing Drive
@ @ Ass@ﬂy A@b]y Piniff Hsg. @ @
MHJ-~4002 MHJ-2147S MDL-2012ES MEX-2092S MDL-1002 MCL-2136 ML-18A [NR]
MHJ-4003,S " " MEX-2092AS " MCL-2136A " [NR]
MHJ-4004 MHJ-31518§ MDZ-2012CS MEX-3031S " PS-1455 MHJ-36 EBB-124A
MHJ_4004R " n 13 1] n u n
MHJ-4005 " " " " PS-1455A " "
MHJ_4005R 1 " L] n " " "
[NR] Not required.
Bendix Brush Brush Term. 0i1l Thru Thrust
Assembly Pin Pkg. Plate Spring Stud Seal Bolt Washer
Asseqbly t Package Package Package
(9]) 10 (F @ 13 14
MHJ-4002 [NR] MDL-T1064ES MZ-19S 90-726 XA-1024 GJ-20DS 90-2677
MHJ-4003,$ [NR] o " " u " u
MHJ-4004 90-2139 MDL-1064GS " ! [NR] GJ-20S 90-2232
MHJ-4004R " n " " [R] " "
MHJ-4005 " " " " [NR] " "
MHJ-4005R " " " " [NR] " !
[NRINot required.
Gear Needle Retainer Bendix
Assembly Gear Housing Bearing Plate Drive
Assembly Shaft
(@) i6 ©®, 19
MHJ~4002 [NR] [NR] [NR] [NR] [NR]
MHJ-4003,5 [NR] [NR] [NR] [NR] [NR]
MHJ-4004 MZ-396 MHJ-1045 a] MZ-393 MHJ-44
MHJ-4004R u " [a] " !
MHJ-4005 " " fal " "
MHJ-4005R " " [a] " "
[a] Two used (XA-997) 1/2" 1.D. and (XA-998) 13/16" I.D.
[NR] Not required.
File in the STARTING MOTOR
Printed in U.S.A. OE-A1 AIRCRAFT MANUAL - SECTION
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Aircraft Starting Motors
SERVICE o

Issued:

INFORMATION Page 1 of 4

GENERAL INFORMATION

24

MHJ-4002, 4003 - CWDE
MHJ-4004, R, 4005, R - Motor CCWDE, Drive CWDE

4
4
Separate

MHJ-4004, R, 4005, R - Rubber Folo Thru Type

MHJ-4004, R, 4005, R - 3.38 to 1 Gear Ratio
SERVICE INFORMATION

MHJ-4002, 4003

Soak new bearings in SAE 20 oil before installation. Saturate
the felt oiling pad in the commutator end head with SAE 20 oil.
Allow excess 0il to drain out before installing end head on
motor. Put a light film of Lubriplate #777 on the armature
shaft before assembling motor.

MHJ-4004, R, 4005, R

Thoroughly clean and repack needle bearings with Shell Alvania
#2 or an equivalent bearing lubricant with 1-1/4 to 2 ounces
or Texaco #1925 Molytex "0" or an equivalent Lithium soap

base grease. (Also see Drive Assembly servicing).

The Drive Assembly should be thoroughly cleaned and relubricated
when the motor is overhauled. Do Not use carburetor cleaner or
any cleaning solution that could damage the rubber block inside
the Drive Assembly. Use only clean petroleum base cleaners such
as kerosene or "varsol". Thoroughly clean the Drive Assembly to
remove all dirt, grease, and contamination from the screwshaft
threads and control nut. The drive cup may also be removed to
insure a thorough cleaning job. Do Not attempt to remove the
control nut.

File in the Tech.
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After the Drive Assembly has been cleaned and blown dry with
compressed air, lubricate the drive with a spray on type
silicone Tubricant. Lubricate the motor shaft with the same
silicone lubrcant before installing the Drive Assembly. When
reassembling the drive on the shaft, make sure head washer
covers both ends of the retaining pin.

BEARING REPLACEMENT

MHJ-4002, 4003
The drive end bearing must be pressed in flush with the oil
seal counterbore. The o0il seal must bottom against the counter-
bore.

MHJ-4004, R, 4005, R
Press the armature shaft needle bearing in approximately 3/16"
below the edge of the casting on the side toward the armature.
Press the Drive Assembly shaft needle bearing in flush with
the casting on the side toward the Drive Assembly. Press the
pinion housing bearing in flush with the outside edge of the
casting.

BRUSH REPLACEMENT
Brushes must be replaced when they have worn down to a length
of 1/4" or less. Refer to Service Bulletin ASM-1 for brush
replacement procedure.

BRUSH SPRING TENSION
32 to 40 ounces with new brushes. Measure with a spring
scale hooked under the spring at the brush. Pull on a line
opposite the line of force exerted by the spring and take a
reading just as the spring leaves the brush.

END PLAY (Armature Shaft Only)
Adjust to .005" to .050" with thrust washers on the commu-
tator end of the shaft. Refer to Parts List for thrust
washer package number.

POLE SHOE INSTALLATION
The pole shoes must be installed so that the longer tip is
pointing in the same direction as armature rotation.

COMMUTATOR REFINISHING

Minimum Diameter 1.50"

Undercut .003" max.

Total Indicator Runout .002" max. measure from bearing journal
- Surface Finish 50 microinch max.

TEST SPECIFICATIONS (75°F)
MHJ-4002, 4003 |

No Load Test 20.0 volts, 43 max. amps, 6200 min. RPM
Stall Torque Test 8.0 volts, 210 max. amps, 8.0 min. Ft. Lbs.
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MHJ-4004, R, 4005, R - See Figures 1 and 2 for test connections.
No Load Test (Motor Only) 20.0 volts, 43 max. amps, 6200 min. RPM
No Load Test (Complete Unit) 20.0 volts, 43 max. amps, 1800 min. RPM
Stall Torgue Test 8.0 volts, 210 max. amps, 27.0 min. Ft. Lbs.

SHUNT FIELD CURRENT DRAW 4.8 to 6.0 amperes at 24.0 volts.

Internal
Unit Wiring Application
MHJ-4002 Figure 3 Continental
MHJ-4003,S Figure 3 Continental
MHJ-4004, R Figure 4 Lycoming
MHJ-4005, R Figure 4 Lycoming

INSTALLATION NOTE

Prior to starting motor installation, clean any rust, corrosion or dirt from
the mounting surfaces of the starting motor and engine. Also check all ground
strap connections to make sure they are clean and tight.

%Jot% "E}EDJO

SWITCH
TME CARBON PILE

SWITCH

CARBON PILE

4 &
L GROUND
-

(::| BATTERY GROUND
BATTERY
N

GROUND TACHOME TER
STARTING MOTOR STARTING MOTOR
Figure 1 Figure 2

File in the Tech.
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PART NUMBER PART NUMBER APPLICATION
MMU-4001,R USE  MMU-4001R Lycoming
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SHEET 2 ISSUED: 10-13-81(REv.) MMU SERIES

Brush Frame Comm, End Pinion D.E. Brush
Assembly Armature Set & Field Head Housing Bearing Spring
AsseTb1y Assembly Assembly Set
MMU-4001,R MMU-2386S MHB-2012AS MHB-2384BS MBP-2002D PS-1435 MG-77A MZ-19S

Intermediate Intermed. Bendix Cover Terminal Thrust
Assembly Bearing Bearing Drive Band Stud Washer
Assembly @ Package Package
MMU-4001,R MZ-1236 MZ-339 EBB-124A[a] MZ-24A 90-2502 90-2677

[a] 90-2139 Bendix Pin Package(25 Pcs.) also available.

File in the
Printed in U.S.A, OE-A1 AIRCRAFT MANUAL
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GENERAL INFORMATION

VOLTAGE 24
ROTATION CWDE
POLES 4
BRUSHES 4
DRIVE ASSEMBLY Rubber Folo-Thru Type
SERVICE INFORMATION
LUBRICATION

Soak new absorbent bronze bearings in SAE 20 oil before installation.
Saturate the felt oiling pad in the commutator end head with SAE 20
0il. Allow excess oil to drain out before installing end head on
motor. Put a light film of Lubriplate #777 on the drive end of the
armature shaft before installing the intermediate bearing. (Also

see Drive Assembly.)

DRIVE ASSEMBLY

The Drive Assembly should be thoroughly cleaned and re-lubricated
when the motor is overhauled. Do not use carburetor cleaner or any
cleaning solution that could damage the rubber block inside the
Drive Assembly. Use only clean petroleum base cleaners such as
kerosene or "Varsol". Thoroughly clean the Drive Assembly to remove
all dirt, grease, and contamination from the screwshaft threads and
control nut. The drive cup may also be removed to insure a thorough
cleaning job. Do not attempt to remove the control nut.

After the Drive Assembly has been cleaned and blown dry with
compressed air, lubricate the drive with a spray-on type silicone
lubricant. Lubricate the motor shaft with the same silicone lubri-
cant before installing the Drive Assembly. When reassembling the
Drive on the shaft, make sure the head washer covers both ends of
the retaining pin.

BEARING REPLACEMENT

Press the drive end bearing in flush with the outside edge of the
casting. Press the intermediate bearing in flush to the side
toward the armature.

File in the Tech.
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INTERMEDIATE BEARING PLATE

Use "Loctite Grade A" on threads of bearing plate retaining screws.
Torque screws to 25 - 35 in/1bs.

BRUSH REPLACEMENT

Brushes must be replaced when they have worn down to a length of
1/4" or Tess. Refer to service ASM-1 for brush replacement procedure.

BRUSH SPRING TENSION

32 to 40 ounces with new brushes. Measure with a spring scale
hooked under the spring at the brush. Pull on a line opposite the
Tine of force exerted by the spring and take the reading just as the
spring leaves the brush.

END PLAY
Adjust to .005" minimum with thrust washers on the commutator end of
the armature shaft. Refer to Parts List for thrust washer package
number,

COMMUTATOR END HEAD

Assemble the end head on the motor so that the letter "L" is directly
in line with the motor terminal.

COMMUTATOR REFINISHING

Minimum Diameter 1.50"

Undercut .003" max.

Total Indicator Runout .002" max. measure from bearing journals
Surface Finish 50 microinch max.

TEST SPECIFICATIONS

No Load Test 20.0 volts, 35 max. amps., 3325 RPM
Stall Torque Test 14.0 volts, 250 max. amps., 10.4 min. Ft. Lbs.

SHUNT FIELD CURRENT DRAW 8.8 to 10.4 amperes at 24.0 volts

Unit Drive Type Application
MMU-4001, R Direct Lycoming




Printed in U.S.A.

O, prestolite._

AIRCRAFT STARTING MOTOR
SERVICE Issued 4/1/83

INFORMATION Page 3 of 3

TERMINAL
POST

GROUNDED N INSULATED
BRUSH BRUSH

SHUNT
WINDING

INSULATED
BRUSH

VIEWED FROM COMMUTATOR END

File in the Tech.
OE-A1 AIRCRAFT MANUAL - Data STARTING MOTORS







MZ Series Starting Motor Parts List

=3
=

080000

Exploded View of Typical MZ Starting Motor




MZ SERIES MOTOR PARTS LIST

ISSUED: 10-13-81(Rev.)

SHEET 2

[*] Field Coil Pkg. Complete Frame & Field Assembly not available.
[a] PS-2432BS Housing & Shaft Pkg. must be used at time of first repair. Individual Components-
PS-2432B Pinion Hsg.,MZ-298 Bearing,MZ-326 Bendix Drive Shaft may be replaced thereafter.
[b] PS-1432CS Housing & Shaft Pkg. must be used at time of first repair. Individual Components-
PS-1432C Pinion Hsg.,MZ-298 Bearing,MZ-326 Bendix Drive Shaft may be replaced thereafter.
[c] PS-1437BS Housing & Shaft Pkg. must be used at time of first repair. Individual Components-
PS-14378 Pinion Hsg.,MZ-298 Bearing,MZ-326 Bendix Drive Shaft may be replaced thereafter.
[d] MZ-414S D.E. Mounting Screw Gasket Package is also available.
[e] Bearing & Seal Package.
[NR] Not required.

Brush Frame & Comm. End C.E. D.E.Head D.E.
Assembly Armature Set Field Head Bearing or Bearing
Assembly  Assembly Pinion_Hsg.

© || O | & |6 &0
MZ-4203 MZ-2383 MZ-2012AS MZ-1005AS[*] MZ-2002F [NR] MZ-1147 MZ-46A
MZ-4204,R MZ-2386S MBG-2012S MZ-2385S MZ-2002U [NR] PS-1435 MG-77A
MZ-4205,R MZ-23995 " MZ-2397S MZ-2400 X-3991 a] [al
MZ-4206,R " " ! " " [b] [b]
MZ-4207,R “ " " " “ (el fel
MZ-4208,R " " " " " [NR] [NR]
MzZ-4214 MZ-2412S MBG-2012CS MZ-2022DS MZ-2002VS [NR] MZ-2413[d] 90-2018[e]
Mz-4216,R MZ-2399S MBG-2012S MZ-2397S MZ-2400 X-3991 [b] [b]
MZ-4217,R " " " " " PS-2432B MZ-298
MZ-4218,R " " " " ! Ps-1432C "
MZ-4219,R " " " " " PS-14378 "
MZ-4220,R " " " " " PS-1432C "
MZ-4221,R " " " " " PS-24328 "
MZ-4222,R " " " " " PS-1432C "
MZ-4223,R " " " " " PS-14378 "
MZ-4224 R " ! ! " ! PS-1432C "
MZ-4225,R " ! " ; " PS-1432F u

Printed in U.S.A.
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MZ SERIES MOTOR PARTS LIST

Bendix Bendix Intermed. Brush Terminail Cover 0i1

Assembly Drive Drive Bearing Spring Stud Band Seal
Shaft Assembly Set Package
® | & NONIN®

MZ-4203 EBB-133[f] [NR] [NR] MZ-195 90-716 MZ-24A XA-560
MZ-4204,R EBB-124A[f] [NR] MZ-1236 " 90-877 " [NR]
MZ-4205,R EBB~75A[g] [a] [NR] " 90-876 " [NR]
MZ-4206,R " [b] [NR] o u . [NR]
MZ-4207,R " [c] [NR] " " " [NR]
MZ-4208,R [NR] [NR] [NR] " u o [NR]
MZ-4214 fhl [h] [AR] u 90-877 " [NR]
MZ-4216,R E8B-142A[g] [b] [NR] " 90-876 u [NR]
MZ-4217,R EBB-75AL¢] MZ-326 [NR] " " " [NR]
MZ-4218,R L g [NR] " " " [8R]
MZ-4219,R " " [(NR] u " " [HR]
MZ-4220,R EBB-142A[g] " [NR] " " " [NR]
MZ-4221,R EBB-131AL¥] MZ-326A [8R] " " " [NR]
MZ-4222,R " " [NR] " " " [NR]
MZ-4223,R " " [NR] " " ! [NR]
MZ-4224 ,R EBB-131AL[4] " [NR] " " " [NR]
MZ-4225,R " " [NR] ! ! " [NR]

{a] PS-2432BS Housing & Shaft Pkg. must be used at time of first repair. Individual components-
PS-2432B Pinion Hsg.,MZ-298 Bearing,MZ-326 Bendix Drive Shaft may be replaced thereafter.
[b] PS-1432CS Housing & Shaft pkg. must be used at time of first repair. Individual Components-
PS-1432C Pinion Hsg.,MZ-298 Bearing,MZ-326 Bendix Drive Shaft may be replaced thereafter.
[c] PS$S-1437BS Housing & Shaft Pkg. must be used at time of first repair. Individual Components-
PS-14378 Pinion Hsg.,MZ-298 Bearing,MZ-326 Bendix Drive Shaft may be replaced thereafter.
[f] 90-2139 Bendix Pin Package(25Pcs.) also available.

g] 90-2140 Bendix Pin Package(25Pcs.) also available.

h] Not part of this Motor; available thru Continental only #639153.
j] X-5384 Bendix Pin also available.

NR] Not required.




MZ SERIES MOTOR PARTS LIST

ISSUED: 8-3-81 (Rev.)

SHEET 3

Assembly Geér Hoss?:g ngﬁglg Reg?;rggr Il:\]:lrjm:& Connector Switch
@ As'ly @ Package @

MZ-4203 [NR] [NR] [AR] [NR] 90-2677 MZ-144 (n]
MZ-4204,R [NR] [NR] [NR] [NR] 80-2271 [NR] [NR]
MZ-4205,R MZ-396 MZ-1390 [m] MZ-393 90-601 [NR] [NR]
MZ-4206,R " " [m] " " [NR] [NR]
MZ-4207 ,R " " [m] " " [NR] [NR]
MZ-4208,R [NR] " [m] [NR] " [NR] [NR]
MZ-4214 [k] [NR] [NR] [NR] 90-2006 (NR] [NR]
MZ-4216,R MZ-396 MZ-1390 [m] MZ-393 90-601 [NR] [NR]
MZ-4217,R " " [m] " " [NR] (NR]
MZ-4218,R " " [m] ! " [NR] [NR]
MZ-4219,R " " [m] " " [NR] [NR]
MZ-4220,R . u [m] " " [NR] [NR]
MZ-4221,R " " [m] ! " [NR] [NR]
MZ-4222,R " " [m] " " [NR] [NR]
MZ-4223,R ! " [m] " " [NR] [NR]
MZ-4224,R " " [m] " " [NR] [NR]
MZ-4225,R " ! [m] " " [NR] [NR]
[k] Used with but not part of this Motor, available thru Continental #639153.

[m] Two used- XA-997 is 1/2" I.D. & XA-998 is 13/16 I.D.

[n] No Tonger available.
[NR} Not required.

File in the STARTING MOTOR
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A ‘ AIRCRAFT STARTING MOTOR

SERVICE Issued 4/1/83

INFORMATION Page 1 of 5

GENERAL INFORMATION

VOLTAGE 12

ROTATION A1l Gear Reduction units except MZ-4216, R, 4220, R
Motor CCWDE, Drive CWDE

MZ-4216, R, 4220, R - Motor CWDE, Drive CCWDE.

A11 Direct Drive units - CWDE.

BRUSHES 4
POLES 4
SWITCH Gear Reduction Units - Separate

Direct Drive Units - Switch mounted on motor
DRIVE MZ-4214 uses a Formsprag, Torque Limiting Drive

A1l others use Rubber Folo Thru Type Drives

GEAR REDUCTION

MZ-4214 - 7 to 1 Gear ratio
A1l others 3.38 to 1 Gear ratio

SERVICE INFORMATION

LUBRICATION
GEAR REDUCTION UNITS Except MZ-4214

Thoroughly clean and repack needle bearings with Shell Alvania #2 or
an equivalent bearing lubricant. Pack gear box with 1-1/4 to 2
ounces of Texaco #1925 Molytex "0" or an equivalent Lithium soap
base grease. (Also see Drive Assembly servicing.)

DIRECT DRIVE UNITS AND MZ-4214

Soak new absorbent bronze bearings in SAE 20 oil before installation.
Saturate the felt oiling pad in the commutator end head with SAE 20
0il. Allow excess o0il to drain out before installing end head on
motor. Put a light film of Lubriplate #777, or equivalent, on the
drive end of the armature shaft before installing the intermediate
bearing or drive end head. (Also see Drive Assembly servicing.)

File in the Tech.
Printed in U.S.A. OE-A1 AIRCRAFT MANUAL - Data STARTING MOTORS
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FORMSPRAG DRIVE

These units are not serviceable. If the drive feels rough when
rotated in its free direction, or if the gear rotates in both
directions, the drive should be replaced. Never submerge the drive
assembly in a cleaning solution. To do so will destroy or contaminate
the internal Tubrication which cannot be replaced.

DRIVE ASSEMBLY

The Drive Assembly should be thoroughly cleaned and re-lubricated
when the motor is overhauled. Do not use carburetor cleaner or
any cleaning solution that could damage the rubber block inside
the drive assembly. Use only clean petroleum base cleaners such
as kerosene or "Varsol". Thoroughly clean the Drive Assembly to
remove all dirt, grease, and contamination from the screwshaft
threads and control nut. The drive cup may also be removed to
insure a thorough cleaning job. Do not attempt to remove the
control nut. After the Drive Assembly has been cleaned and blown
dry with compressed air, lubricate the drive with a spray-on type
silicone lubricant. Lubricate the motor shaft with the same
silicone lubricant before installing the drive assembly. When
reassembling the early style drive on the shaft, make sure the
spirol pin does not project beyond the outside diameter of the
pinion sleeve. When reassembling the late style drive, make

sure the head washer covers both ends of the retaining pin.

BEARING REPLACEMENT

GEAR REDUCTION UNITS

When replacing needle bearings they must be pressed in flush with
the edge of the casting. The armature bearing must be flush on the
side toward the armature and the Drive Assembly shaft bearing flush
on the side toward the Drive Assembly. Press the pinion housing
bearing in flush with the outside edge of the casting.

DIRECT DRIVE UNITS

Press the drive end bearing in flush with the outside edge of the
casting. Press the oil seal into the casting so that it bottoms
against the oil seal counterbore.

INTERMEDIATE BEARING PLATE  MZ-4204, R

Use "Loctite Grade A" on threads of bearing plate retaining screws.
Torque screws to 25-35 in/lbs.
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BRUSH REPLACEMENT

Brushes must be replaced when they have worn down to a length of
1/4" or less. Refer to Service Bulletin ASM-1 for brush replace-
ment procedure.

BRUSH SPRING TENSION

32 to 40 ounces with new brushes. Measure with a spring scale
hooked under the spring at the brush. Pull on a line opposite the
line of force exerted by the spring and take the reading just as the
spring leaves the brush.

END PLAY
GEAR REDUCTION UNITS Except MZ-4214

No dimensional specification necessary. Make sure the fibre thrust
washer is on the drive end of the armature shaft and that a steel
thrust washer is on each end of the Drive Assembly shaft. Refer to
Parts List for thrust washer package number.

DIRECT DRIVE UNITS

MZ-4203, adjust to .005" minimum with thrust washers. Maintain a
clearance of 1/64" to 7/64" between the inside edge of the drive
pinion and the outside edge of the drive end casting with the drive
extended and the armature pushed toward the commutator end head.
Refer to Parts List for thrust washer package number.

MZ-4204 and MZ-4214, adjust to .005" minimum with thrust washers on
the commutator end of the armature shaft. Refer to Parts List for
thrust washer package number.

COMMUTATOR END HEAD

GEAR REDUCTION UNITS Except MZ-4216, R, 4220, R

Assemble the end head on the motor so that the letter "R" is directly
in line with the motor terminal.

DIRECT DRIVE UNITS AND MZ-4216, R, 4220, R

Assemble the end head on the motor so that the letter "L" is directly
in line with the motor terminal.

File in the Tech.
Printed in US.A. OE-A1 AIRCRAFT MANUAL ‘ Data STARTING MOTORS




MZ -
A prestolite.

AIRCRAFT STARTING MOTOR

Issued 4/1/83 SERVICE

Page 4 of 5 INFORMATION
COMMUTATOR REFINISHING

Minimum Diameter 1.50"

Undercut .003" max.

Total Indicator Runout .002" max. measure from bearing journals

Surface Finish 50 microinch max.

TEST SPECIFICATION (75° F.)

(See Figures 1 and 2 for no load and stall torque test connections.)

GEAR REDUCTION UNITS

No Load Test (Motor Only) 1
No Load Test (Complete Unit) 1
Stall Torque Test

.0 volts, 50 max. amps., 8000 min. RPM
.0 volts, 75 max. amps., 1600 min. RPM
.0 volts, 560 max. amps., 37.5 min. Ft. Lbs.

S~ 00

DIRECT DRIVE UNITS

No Load Test 10.0 volts, 75 max. amps., 5500 min. RPM

Stall Torque Test 4.0 volts, 560 max. amps., 11.1 min. Ft. Lbs.

MZ-4214 - MOTOR ONLY

No Load Test 10.0 volts, 50 max. amps., 8000 min. RPM

Stall Torque Test 4.0 volts, 560 max. amps., 11.1 min. Ft. Lbs.

Internal
Unit Drive Type Wiring Application

MZ-4203 Direct Fig. 3 Franklin
MZ-4204, R Direct Fig. 3 Lycoming
MZ-4205, R Gear Reduction Fig. 4 Lycoming
MZ-4206, R Gear Reduction Fig. 4 Lycoming
MZ-4207, R Gear Reduction Fig. 4 Lycoming
MZ-4208, R Gear Reduction Fig. 4 Lycoming
MZ-4214 ® Fig. 4 Continental
MZ-4216, R Gear Reduction Fig. 3 Lycoming
MZ-4217, R Gear Reduction Fig. 4 Lycoming
MZ-4218, R Gear Reduction Fig. 4 Lycoming
MZ-4219, R Gear Reduction Fig. 4 Lycoming
MZ-4220, R Gear Reduction Fig. 3 Lycoming
MZ-4221, R Gear Reduction Fig. 4 Lycoming
MZ-4222, R Gear Reduction Fig. 4 Lycoming
MZ-4223, R Gear Reduction Fig. 4 Lycoming
MZ-4224, R Gear Reduction Fig. 4 Lycoming
MZ-4225, R Gear Reduction Fig. 4 Lycoming

*Formsprag Torque Limiting Drive used with, but not a part of, this
motor.

INSTALLATION NOTE

Prior to starting motor installation, clean any rust, corrosion or dirt from
the mounting surfaces of the starting motor and engine. Also check all
ground connections to make sure they are clean and tight.
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2. Rectifiers - A diode rectifier tester will
detect and pinpoint open or shorted rectifiers
without going through the operation of dis-
connecting the stator leads. However, if a
@ tester is not available, test probes and a #57
bulb, connected in series with a 12 volt
battery, can be used in the following manner.
Touch one test probe to a rectifier heat sink

RHEOSTAT and the other test probe to a lead from one of

the rectifiers in that heat sink. Then reverse

—= the position of the leads. The test bulb
should light in one direction and not light in
the other direction. If the test bulb lights in
both directions, one or more of the rectifiers
in that heat sink is shorted. To pinpoint the
defective rectifier, the stator leads must be
disconnected and the above test repeated on
each rectifier. Open rectifiers can only be
detected, when using the test bulb, by
disconnecting the stator leads. The test bulb
will fail to light in either direction if the
rectifier is open.

AMMETER

VOLTMETER

BATTERY

Figure 8

3. Stator - The stator can be tested for open or grounded windings with a 12 volt test bulb,
described in the rectifier section, or an ohmmeter, in the following manner. Separate the
stator from the slip ring end head just far enough to insert a couple of rags or blocks of
wood. In other words, insulate the stator from the end head. To test for grounded windings,
touch one test bulb or ohmmeter probe to any stator lead, and the other test bulb or
ohmmeter probe to the stator frame. If the test bulb lights, or the ohmmeter indicates
continuity, the stator is grounded. To test for open windings, connect one test probe to

the stator winding center connection and touch each of the three stator leads. The test bulb
must light, or the ohmmeter must show continuity.

Due to the low resistance in the stator windings, shorted windings are almost impossible to
locate. However, shorted stator windings will usually cause the alternator to "growl' or be

noisy during operation and will usually show some signs of overheating.

If all other electrical checks are normal and the alternator fails to supply its rated output,
the stator should be replaced to determine whether or not it is the faulty component.

Check the bearings for roughness or excessive clearance to determine if they should be
replaced. Note: New bearings are prelubricated; additional lubrication is not required.

If excessively dirty, the end housings may be wiped clean with a cloth dampened in solvent.
ASSEMBLY

1. DPress the ball bearing into the drive end head using a flat block approximately 2"
square so that the pressure is exerted on the outer race of the bearing. Install the






ALTERNATOR BENCH TEST

Upon completion of assembly, the alternator should be tested for output. This test is made
to determine whether the alternator is capable of delivering rated output. The alternator
must meet output specifications before regulator tests are attempted. '

Wiring connections for bench testing the alter- - caneow

nator are shown in Figure 12. Refer to the @
individual specification pages for output test
figures. Adjust the carbon pile, if necessary,
to obtain the specified voltage.

After bench testing the alternator, install the
safety wire in the through bolts and install the
alternator on the engine.

Note: Always refer to the airframe manufactur-

TEST VOLTMETER

ers wiring diagram when installing the alternator
or testing the alternator on the aircraft.

Figure 12

PRECAUTIONS TO BE OBSERVED WHEN TESTING OR SERVICING THE ELECTRICAL SYSTEM

1.

[}

G.

DISCONNECT THE BATTERY, before connecting or disconnecting test instruments -
(except voltmeter) or before removing or replacing any unit or wiring. Accidental
grounding or shorting at the regulator, alternator, ammeter or accessories, will
cause severe damage to the units and/or wiring.

THE OUTPUT LEAD MUST NOT BE REMOVED FROM THE ALTERNATOR WHILE
THE ROTOR WINDING IS ENERGIZED AND THE ALTERNATOR IS OPERATING

DO NOT ATTEMPT TO POLARIZE THE ALTERNATOR. No polarization is required.
Any attempt to do so may result in damage to the alternator, regulator or circuits.

GROUNDING OF THE ALTERNATOR OUTPUT TERMINAL MAY DAMAGE THE
ALTERNATOR AND/OR CIRCUIT AND COMPONENTS. ‘

REVERSED BATTERY CONNECTIONS MAY DAMAGE THE RECTIFIERS, VEHICLE
WIRING OR OTHER COMPONENTS OF THE CHARGING SYSTEM. Battery polarity
should be checked with a voltmeter beforeé connecting the battery. MOST VEHICLES

ARE NEGATIVE GROUND.

IF A BOOSTER BATTERY OR FAST CHARGER IS USED, ITS POLARITY MUST BE
CONNECTED CORRECTLY TO PREVENT DAMAGE TO THE ELECTRICAL SYSTEM

COMPONENTS.






THE AIRCRAFT ALTERNATOR REGULATOR

Alternator output voltage can, within the limits of the design capability of the alternator,
be controlled by properly varying the average level of current flow in the rotor winding
and the PRESTOLITE full electronic solid state regulator is well suited for this purpose.

The Prestolite alternator, due to its design, has self-limiting current characteristics
and needs no current-limiting unit in the regulator.

THE REGULATOR COMPONENTS

THE TRANSISTOR ]
The transistor is an electronic switch which can turn on and turn off the flow of current
in an electric circuit. It has no mechanical or moving parts to wear out.

THE RECTIFIER DIODE
The rectifier diode will pass current in one direction only (forward direction); and in
this respect, it may be compared to a one-way check valve.

THE ZENER DIODE :

The Zener diode, in addition to passing current in the forward direction, will pass current
in the reverse direction only when a particular value of voltage is applied in the reverse
direction. It is this Zener action which makes it adaptable for use as a voltage sensing
device in the regulator.

THE RESISTOR
The resistor is a device which is used to limit current flow.

HOW THE REGULATOR OPERATES

When ignition switch is turned on, battery voltage is applied to the "I'" (ignition) terminal
of the regulator.
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The NPN power transistor, T3, is turned on by current flow from the ignition terminal
through R-6 and the collector emitter junction of T2 through D2 through the base emitter
junction of T3 to ground.

Whenever the power transistor, T3, is on, T2 is also on and T1 is off, current will flow
from the ignition terminal, through the field winding, through the collector - emitter of
T3 to ground.

With the ignition switch on, current will flow from the "I'" terminal regulator ground

through a voltage dividing network consisting of R-1, R-2 and P-1. This network de-
termines the system operating voltage relative to the Zener diode, Z1, reverse con-

ducting voltage. '

When the system voltage connected to "I'" terminal reaches a value at which the Zener
diode connected to the divider network conducts, current will flow from the "I'' terminal
through R-1 through Z1 and through the base emitter junction of T1 to ground. This
causes the collector emitter junction of T1 to conduct which diverts the base current of
T2 flowing from "I' terminal through R-4 to ground, turning off T2 which turns off T3,
de-energizing the rotor winding; then, when the alternator output voltage falls to a value
which permits Z1 to cease conduction, T1 will turn off which turns on T2 and T3, re-
energizing the rotor winding.

This sequence is performed so rapidly that the rotor current average appears as a value
usually less than full rotor current depending on rotor RPM and system load connected.

Each time the power transistor, T3, is turned off, current flow in the rotor winding is
reduced. This causes the rotor magnetic field to collapse which would generate high
voltage at the power transistor, T3, if a path were not provided so that the field current
can decay at a slower rate, field suppression diode, D1, provides this path, thus pro-
tecting the system and regulator from possible damage.

Temperature compensation is flat which means the regulator will hold the alternator
output voltage constant with temperature increase or decrease after initial warm-up.

The PRESTOLITE solid state regulator uses three NPN silicon transistors.

Capacitor, Cl is used to filter ripple and alternator diode switching spike when oper-
ating batteryless.

Neon lamp, L-1, provides transient voltage protection acting as a surge suppressor.

Control P1 is used to provide a limited range of voltage adjustment.



PREPARATION FOR TESTING

Caution: Do Not Interchange Regulator Leads. This will destroy regulator and void
warranty.

1. The aircraft technician or other electrical systems specialist, must disconnect
the battery ground cable at the battery before connecting or disconnecting a test
ammeter or other test equipment or before making wiring changes in the electrical
system.

2. When a voltmeter only is to be used for circuit testing, the battery need not be dis-
connected, provided caution is used when connecting or disconnecting the voltmeter.

3. When installing a battery in a vehicle, be sure that the battery negative terminal
is in a position so that this terminal can be connected to the battery ground cable
for negative ground systems.

4. The regulator, when installed in a vehicle, should be mounted on a metal area,
and in a place where it will not be subjected to excessive temperature.

5. To insure a good regulator ground, a permanent ground lead should be connected
between the regulator mounting bolt and the alternator frame.

6. The alternator does not need to be polarized; therefore, never connect ground,
even momentarily, to either the regulator field terminal or to the alternator field
terminals. Do not interchange I and F leads to regulator as this will destroy the
regulator.

7. The alternator should be in good condition and capable of producing full output,
and the alternator drive belt must be adjusted tight enough to prevent slippage.

8. The battery must be in good condition and should be fully charged.
9, The voltmeter and the ammeter should be of the best quality and should be accurate.

- 10, A carbon-pile connected across the battery may be used to load the charging circuit
' while testing the regulator.

TESTING THIS REGULATOR

1. The procedure for testing this regulator, whether on the vehicle or on the test
bench, remains the same. Connect test meters as shown in Fig. 2.

2. All circuit connections should be clean and tight. This includes the test instru-
 ment connections which must not come loose or open the charging circuit at any
time while the system is operating.
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The voltmeter will not indicate the true regulator setting until the regulator
has been operating in the charging system or on the test bench for at least
1 minute, at a charge rate of from 10 to 15 amperes.

Connect the voltmeter and the ammeter as shown in Figure 2. Start the engine

and adjust its speed to obtain 3, 000 to 4, 000 alternator RPM. Turn on accessories
as needed to establish 10 to 15 ampere electrical load, or use a carbon-pile across
the battery to obtain this charge rate.

After 1 minute operating time, check the regulator operating voltage as indicated
by the voltmeter. SEE THE SERVICE SPECIFICATIONS for the correct operating
voltage. The operating voltage is shown for the ambient temperature in which the

regulator is operating.

If the voltmeter reading indicates that the operating voltage is not within limits,
lift the plastic plug from top of regulator and adjust the voltage to the desired
value. Replace the plug after adjustment. Before condemning the regulator,
recheck the alternator and the battery; making sure that they are in good con-
dition. Recheck all circuit connections and all wiring for unwanted resistance
(voltage drop test). Recheck the voltmeter for accuracy and repeat the entire
operating test.

L-652A 10/68 Prestolite Technical Service
Toledo, Ohio 43601









3. The rectifiers used in these units are rated at 150 P.I1.V. minimum for transient voltage
protection. Three positive rectifiers are mounted in the rectifier mounting plate while the
three negative rectifiers are mounted in the slip ring end head. Each pair of rectifiers is
connected to a stator lead with high temperature solder. The stator leads are anchored to
the rectifier mounting plate with epoxy cement for vibration protection.

4. The stator contains a special lead which is connected to the center of the three phase
windings and is used to activate low voltage warning systems or relays. The stator has
been treated with a special epoxy varnish for high temperature resistance.

5. The rotor contains the slip ring end bearing inner race and spacer on the slip ring end
of the shaft. The rotor winding and winding leads have been specially treated with a high
temperature epoxy cement to provide vibration and temperature resistance characteristics.
High temperature solder is used to secure the winding leads to the slip rings.

6. The drive end head supports a sealed, prelubricated ball bearing in which the drive end
of the rotor shaft rotates.

OVERHAUL

When repairing the alternator, complete disassembly may not be required. In some cases
it will only be necessary to perform those operations which are required to effect the repair.

However, in this section, the complete overhaul is covered step by step to provide detailed
information on each operation. In actual service practice, these operations may be used as
required.

DISASSEMBLY

1. Remove the two #10-24 screws holding the brush holder assembly in the slip ring end
head. Remove the brush and holder assembly from the end head.

9. Remove the safety wire from the through bolts. Hold the pulley with a strap wrench and
remove the pulley nut. The pulley must be removed with a puller. Remove the fan,
woodruff key and spacer from the shaft.

3. Remove the four through bolts and tap the drive end head lightly to separate the drive
end head and rotor, as a unit, from the stator and slip ring end head.

4. Remove the nuts, lock washers, flatwashers and insulators from the output and auxiliary
terminal studs. Note carefully the correct assembly of the insulator washers and bushings.
Using the special tools shown in Figure 3, support the end head and press out the three
negative rectifiers. The end head can now be separated from the stator assembly.

5. To remove the slip ring end bearing and grease seal, it will be necessary to have a hook
type or impact type bearing puller as shown in Figure 4. Do not remove the bearing unless
replacement is necessary.












Reassemble the rectifier mounting plate studs and insulators, making sure they are in the
correct order. See Figure 11.

After the slip ring end head is completely assembled, the stator and rectifier leads must be
- secured to the rectifier mounting plate with epoxy. Make sure the stator leads are
positioned so that they do not interfere with the rotor.

3. Install the slip ring end hearing and oil seal. Make sure the lip of the oil seal is toward tk
bearing. Correct assembly of bearing, seal, inner race and spacer is shown in Figure 12.
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4. Assemble the alternator and install the through bolts. Spin the rotor to make sure there
is no mechanical interference. Torque the through bolts to 30 to 35 in. lbs. Safety wire
should be installed after the unit has been bench tested for output. Install spacer, woodruff
key, fan, pulley, lockwasher and nut. Torque the nut to 35 Ft. Lbs. using a strap wrench
to hold the pulley. Do not install the blast tube assembly until after the unit has been bench

tested.

5. Install the brush and holder assembly and retaining screws. Spin the rotor and check
for interference between the brush holder and rotor. Check across the field terminals
with an ohmmeter. The ohmmeter must indicate the amount of rotor resistance listed on
the individual specification page.

TESTING P CA::;N / JUMPER  WIRE

Wiring connections for bench testing the alter-

nator are shown in Figure 13. Refer to the

individual specification pages for output test

figures. Adjust the carbon pile, if necessary, = +
to obtain the specified voltage.

After bench testing the alternator, install the
safety wire and blast tube and install the
alternator on the engine.

Figure 13 7



Note: Always refer to the airframe manufacturers wiring diagram when installing the
alternator or testing the alternator on the aircraft.

PRECAUTIONS TO BE OBSERVED WHEN TESTING OR SERVICING THE ELECTRICAL SYSTEM

1. DISCONNECT THE BATTERY, before connecting or disconnecting test instruments
(except voltmeter) or before removing or replacing any unit or wiring. Accidental
grounding or shorting at the regulator, alternator, ammeter or accessories, will
cause severe damage to the units and/or wiring.

2. THE OUTPUT LEAD MUST NOT BE REMOVED FROM THE ALTERNATOR WHILE
THE ROTOR WINDING IS ENERGIZED AND THE ALTERNATOR IS OPERATING

3. DO NOT ATTEMPT TO POLARIZE THE ALTERNATOR. No polarization is required.
Any attempt to do so may result in damage to the alternator, regulator or circuits.

4. GROUNDING OF THE ALTERNATOR OUTPUT TERMINAL MAY DAMAGE THE
ALTERNATOR AND/OR CIRCUIT AND COMPONENTS.

5. REVERSED BATTERY CONNECTIONS MAY DAMAGE THE RECTIFIERS, VEHICLE
WIRING OR OTHER COMPONENTS OF THE CHARGING SYSTEM. Battery polarity
should be checked with a voltmeter before connecting the battery. MOST VEHICLES

ARE NEGATIVE GROUND,

6. IF A BOOSTER BATTERY OR FAST CHARGER IS USED, ITS POLARITY MUST BE
CONNECTED CORRECTLY TO PREVENT DAMAGE TO THE ELECTRICAL SYSTEM

COMPONENTS.









winding and winding leads have been specially treated with a high temperature epoxy cement
to provide vibration and temperature resistance characteristics. High temperature solder
is used to secure the winding leads to the slip rings.

3) The stator contains a special lead which is connected to the center of the three phase
windings and is used to activate low voltage warning systems or relays. The stator has
been treated with a special epoxy varnish for high temperature resistance.

4) The rectifiers used in these units are rated at 150 P.1.V. minimum for transient voltage
protection. Three positive rectifiers are mounted in the rectifier mounting plate while the
three negative rectifiers are mounted in the slip ring end head. Each pair of rectifiers is
connected to a stator lead with high temperature solder. The stator leads are anchored to the
rectifier mounting plate with epoxy cement for vibration protection.

5) The slip ring end head provides the mounting for the rectifiers and rectifier mounting
plate, output and auxiliary terminal studs, and the brush and holder assembly. The slip
ring end head contains a roller bearing and outer race assembly and a grease seal.

6) The brush and holder assembly contains two brushes, two brush springs, a brush holder
and insulators. Each brush is connected to a separate terminal stud and is insulated from
ground. The brush and holder assembly can easily be removed for inspection or brush
replacement purposes. ‘

OVERHAUL

When repairing the alternator, complete disassembly may not be required. In some cases
it will only be necessary to perform those operations which are required to effect the repair.

However, in this section, the complete overhaul is covered step by step to provide detailed
information on each operation. In actual service practice, these operations may be used as
required.

DISASSEMBLY

1. Remove the two #10-24 screws holding the brush holder assembly in the slip ring end
head. Remove the brush and holder assembly from the end head.

2. Remove the safety wire from the thru bolts and remove the thru bolts.

3. Tap the drive end head lightly and separate the drive end head and rotor, as a unit, from
the stator and slip ring end head.

4. Remove the nuts, lock washers, flatwasher and insulators from the output and auxiliary
terminal studs. Note carefully the correct assembly of the insulator washers and bushings.
Using the special tools shown in Figure 3, support the end head and press out the three
negative rectifiers. The end head can now be separated from the stator assembly.












Reassemble the rectifier mounting plate studs and insulators, making sure they are in the
correct order. See Figure 9.

After the slip ring end head is completely assembled, the stator and rectifier leads must be
secured to the rectifier mounting plate with epoxy. Make sure the stator leads are positioned
so that they do not interfere with the rotor.

Install the slip ring end bearing and oil seal. Make sure the lip of the oil seal is toward the
bearing. Correct assembly of bearing, seal, inner race and spacer is shown in Figure 10.
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Assemble the alternator and install the through bolts. Spin the rotor to make sure there
is no mechanical interference. Torque the through bolts to 30 to 35 in. lbs. Safety wire
should be installed after the unit has been bench tested for output.

Install the brush and holder assembly and retaining screws. Spin the rotor and check for
interference between the brush holder and rotor.

Check across the field terminals with an ohmmeter. The ohmmeter must indicate the
amount of rotor resistance listed on the individual specification page.

TESTING

Upon completion of assembly, the alternator should be tested to determine if it is capable

of delivering its full rated output. Caution: All flange mounted alternators require a source
of ventilation. Do not test these alternators at full rated output for more than 30 seconds
unless adequate air pressure for cooling is supplied.

The internal fan used on the ALX series provides some ventilation; however, the same rule
applies to these units.

&



Wiring connections for bench testing the alter-
nator are shown in Figure 11. Refer to the
individual specification pages for output test
figures. Adjust the carbon pile, if necessary,
to obtain the specified voltage.

CARBON
PILE

R

After bench testing the alternator, install the
safety wire in the through bolts and install the
alternator on the engine.

JUMPE
" WIRE

Note: Always refer to the airframe manufactur-
ers wiring diagram when installing the alternator
or testing the alternator on the aircraft.

PRECAUTIONS TO BE OBSERVICED WHEN TESTING OR SERVICING THE ELECTRICAL SYSTEM

1. DISCONNECT THE BATTERY, before connecting or disconnecting test instruments
(except voltmeter) or before removing or replacing any unit or wiring. Accidental
grounding or shorting at the regulator, alternator, ammeterpr accessories, will
cause severe damage to the units and/or wiring.

2. THE ALTERNATOR MUST NOT BE OPERATED ON OPEN CIRCUIT WITH THE
ROTOR WINDING ENERTIZED.

3. DO NOT ATTEMPT TO POLARIZE THE ALTERNATOR. No polarization is required.
Any attempt to do so may result in damage to the alternator, regulator or circuits.

4. GROUNDING OF THE ALTERNATOR OUTPUT TERMINAL MAY DAMAGE THE
ALTERNATOR AND/OR CIRCUIT AND COMPONENTS.

5. REVERSED BATTERY CONNECTIONS MAY DAMAGE THE RECTIFIERS, VEHICLE
WIRING OR OTHER COMPONENTS OF THE CHARGING SYSTEM. Battery polarity
should be checked with a voltmeter before connecting the battery. MOST VEHICLES
ARE NEGATIVE GROUND.

6. IF A BOOSTER BATTERY OR FAST CHARGER IS USED, ITS POLARITY MUST BE
CONNECTED CORRECTLY TO PREVENT DAMAGE TO THE ELECTRICAL SYSTEM
COMPONENTS,
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rectifiers (two positive and two negative). This can best be illustrated with an internal
wiring diagram. (Figure 4). Each rectifier is rated at 150 P.I1. V., minimum for transient
voltage protection. All soldered connections are made with high temperature solder. The
stator and rectifier leads are anchored to the heat sink with epoxy cement to provide vibra-
tion protection. Because of this construction, special service procedures must be followed.
Refer to the rectifier section of Inspection and Testing of Components.

(3) The stator contains a center tap lead which is connected to the center of the three phase
windings and is used to activate low voltage warning systems or relays. The stator has
been treated with a special epoxy varnish for high temperature resistance and vibration
protection.

(4) The rotor widding and winding leads have been specially treated with a high temperature
varnish and epoxy cement to provide vibration and temperature resistant characteristics.
High temperature solder is used to secure the winding leads to the slip rings.

(5) The drive end head, on both series, contains a prelubricated bearing. The 9000 series
end head also contains an oil seal, collar and shaft seal, and a blast tube connection for

ventilation.
" OVERHAUL

When repairing the alternator, complete disassembly may not be required. In some cases,
it will be necessary to perform only those operations which are required to effect the repair.
However, in this section, the complete overhaul is covered step by step to provide detailed
information on each operation. In actual service practice, these operations may be used

as required.

OVERHAUL NOTE

When overhauling the alternator, we recommend the following components be replaced:

(2)












Drive End Head-9000 Series Units - Install the oil seal with the lip toward the outside of the
end head. Press the oil seal in approximately 1/16" below the outside edge of the casting.
Install the bearing with the sealed side toward the rotor. When installing the bearing, press
only on the outer race. Install the bearing retainer and screws. Support the rotor shaft
and press the end head assembly onto the shaft, using the same tool shown in Figure 9 and
being careful not to damage the oil seal.

Reassemble the oil seal collar, being careful

+||«1716" BELOW CASTING not to fold the oil seal lip under. A small
l amount of o0il on the collar will make installa-
D-E. HEAD -+ ! tion easier. Install the "O" ring seal, being
careful not to cut the "O'" ring on the shaft
SEALED SIDE oL sEAL keyway. Use a small, blunt instrument to push
OF BEARING +-COLLAR the "O" ring seal into the shaft collar. A small
<—ROTOR SHAFT amount of oil on the "O" ring seal will make
E installation easier. Make certain the "O" ring
"0" RING SEAL seal is fully installed before assembling the
remainder of the drive assembly. Figure 10
BEARING b2 shows the correct assembly of the drive end
head components. Torque the drive retaining
25?2.'5‘3;;/' nut to 37 to 42 Ft. Lbs.

Slip Ring End Assembly - Assemble the brush
and terminal stud assemblies in the end head

prior to assembling the heat sinks and stator.
Make sure brush holder retaining screws are
tight.

CORRECT ASSEMBLY OF OIL SEALS

Figure 10

A small amount of Lock-Tite on the retaining screw threads, prior to assembly, will pro-
vide additional vibration protection.

Assemble the stator and rectifier heat sink assemblies in the end head, making certain the
insulators are correctly assembled as shown in Figures 11 and 12.

Position the stator leads so they will not interfere with the rotor.

NOTE: If it was necessary to replace the stator or either rectifier heat sink, position the
stator leads so they will not interfere with the rotor and secure the leads to the heat sinks
with epoxy cement.

Position the snap ring, in the end head, so that one of the holes is directly in line with the
brushes. Install the brush springs and brushes in the brush holder. Insert a small drill
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Figure 11 (8000 Series) Figure 12 (9000 Series)
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or metal rod through the snap ring hole to hold the brushes in place.

Assemble the alternator and install a couple of through bolts to hold the unit together. Re-
move the brush holding tool and make sure the brushes are contacting the slip rings. Visu-
ally check to make sure the brush leads are free and cannot bind against anything. Make
sure the shaft snap ring retainer is in place and install the slip ring end bearing. The bear-
ing must be installed with the sealed side toward the rotor. Use a tool that fits against the
bearing inner race and press the bearing onto the rotor shaft while supporting the drive end
of the shaft.

Install the remaining through bolts. Do not install the blast tube assembly on the 8000 Series
Units, or secure the lock tab washers until the unit has been tested.

Torquing Specifications - After the alternator is fully assembled, the components should be
torqued to the listed specifications:

Through Bolts 30-35 In. Lbs.
1/4 Inch Term. Stud Nuts 70-85 In. Lbs.
#10-32 Term. Stud Nuts 30-35 In. Lbs.

9000 Series Coupling Retaining Nut 37-42 Ft. Lbs.
8000 Series Pulley Retaining Nut 35-45 Ft. Lbs.

TESTING

Upon completion of assembly, the alternator should be tested to determine if the unit is
capable of delivering its full rated output.

CAUTION: The 9000 Series, flange mounted units, require a source of ventilation. Do Not
‘test these units at full rated output for more than 20 seconds unless adequate air pressure
for cooling is supplied.

Wiring connections for bench testing the alternator are shown in Figure 13. The alternator
must meet or exceed the specifications listed below. Adjust carbon pile, if necessary, to
obtain the specified voltage.

Output RPM ‘
- 1R HD

25.8 10.0 Amps. Min. 2000
28.4 100.0 Amps. Min, 5000

Volts

TEST VOLTMETER TEST AMMETER

After bench testing the alternator, install the _
blast tube on the 8000 Series Units and secure
the lock tab washers. O

~ s
Install the alternator on the engine, making 2 ©
e

sure all mounting surfaces, especially on the
9000 Series, are free of corrosion or foreign ‘
materials. Torque the alternator retaining JroFe - +
bolts to the specifications listed in the engine
manufacturer's manual.

\JUMPER wires? BATTERY

Figure 13
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NOTE: Always refer to the airframe manufacturer's wiring diagram when installing or test-
ing the alternator on the aircraft.

PRECAUTIONS TO BE OBSERVED WHEN TESTING OR SERVICING THE ELECTRICAL
SYSTEM '

1. DISCONNECT THE BATTERY, before connecting or disconnecting test instruments
(except voltmeter) or before removing or replacing any unit or wiring. Accidental
grounding or shorting at the regulator, alternator, ammeter, or accessories, will
cause severe damage to the units and/or wiring.

2. THE ALTERNATOR OUTPUT LEAD MUST NOT BE REMOVED FROM THE ALTER-
NATOR WITH THE FIELD CIRCUIT ENERGIZED AND THE ALTERNATOR OPERATING.

3. DO NOT ATTEMPT TO POLARIZE THE ALTERNATOR. No polarization is required.
Any attempt to do so may result in damage to the alternator, regulator or circuits.

4, GROUNDING OF THE ALTERNATOR OUTPUT TERMINAL MAY DAMAGE THE
ALTERNATOR AND/OR CIRCUIT AND COMPONENTS.

5. REVERSED BATTERY CONNECTIONS MAY DAMAGE THE RECTIFIERS, VEHICLE
WIRING OR OTHER COMPONENTS OF THE CHARGING SYSTEM. Battery polarity
should be checked with a voltmeter before connecting the battery. MOST VEHICLES
ARE NEGATIVE GROUND,

6. IF A BOOSTER BATTERY OR FAST CHARGER IS USED, ITS POLARITY MUST BE
CONNECTED CORRECTLY TO PREVENT DAMAGE TO THE ELECTRICAL SYSTEM
COMPONENTS.

7. WHEN USING AN AUXILIARY POWER UNIT, MAKE SURE THE VOLTAGE AND POLAR-
ITY ARE SET TO CORRESPOND WITH THE VEHICLE SYSTEM VOLTAGE AND POLAR-
ITY.

(8)
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1.2
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1.2.2

1.2.3

1.24

1.2.5

2.1

Bearing Check — Hand spin the rotor shaft. A defec-
tive bearing may be heard or felt. To determine which
bearing is defective will require disassembly of alter-
nator to separate the drive end head and rotor assem-
bly from the slip ring end head and stator assembly.
The check can then be repeated with the drive end
head and rotor assembly to determine which bearing
is defective and should be replaced.

Electrical Checks

Positive Rectifier Heat Sink Assembly:

1. Using a VOM on the RX1 range, make forward
and reverse rectifier resistance measurements be-
tween the (+) terminal and the AUX terminal.

2. One reading should be low and the other very high
(no meter movement).

3. Abnormal readings indicate one or more rectifiers
are defective and the assembly must be replaced.
Individual rectifiers are not replaceable.

Negative Rectifier Heat Sink Assembly:

1. Repeat test as in 1.2.1 with VOM connections to
the (—) terminal and the AUX terminal.

Field Circuit:

1. Using VOM, measure resistance between F1 and
F2 terminals.

2. Resistance should be 9.9 to approximately 15
ohms at 20-27°C (70°-80°F). This resistance is
measured through the brushes and some variation
is expected for the specified maximum value. An
open circuit will be much higher than this value. If
measured resistance is less, this indicates possible
shorted rotor, slip rings or RFI capacitor
(ALV-9407 only, disconnect one lead for check). If
measured resistance is greater this indicates pos-
sible dirty slip rings, bad brushes or open rotor.
Replace defective parts or clean slip rings as indi-
cated.

Ground Checks:

1. Using VOM on RX100 range, make resistance
measurements between the slip ring end housing
and the AUX, (+), (-), F1, and F2 terminals.
Meter should indicate infinite resistance (no
meter movement).

2. Abnormal readings indicate a fault condition at
the housing — terminal mounting interface or
internal to the alternator.

Performance Test;
Using a test stand, verify alternator output perfor-
mance of 28.0 volts at 6000 r/min for minimum output

Section 2

current of 83.0 amperes. Alternator must be con-
nected as shown in Figure 1-4 for full field operation,
i.e. —field terminals F1 and F2 jumpered to the (+)
and (—) output terminals (use #16 or #18 AWG wire
for the 2-3 ampere field current and a field control
switch). Approximately 6 hp will be required to drive
the alternator at the specified load condition. Prepare
test setup so that operation time at the loaded condi-
tion does not exceed 20 seconds. This is required for
two reasons. The stated performance is based on room
temperature and extended test time will increase
winding resistance, due to temperature increase, and
prevent proper check to the stated limits. Also, the
alternator must not be operated without required air
cooling for more than 20 seconds at the loaded condi-
tion or damage will result. Therefore, to minimize
operation time required at the loaded condition, the
following test sequence is suggested —

1. With field control switch open, adjust speed to
specified value.

2. Close field switch, adjust load to give specified
output voltage at specified speed, record load cur-
rent, open field switch and decrease load and speed
to zero.

3. Refer to Page 9, Table 1-1 as required for trouble
analysis.

ah

TEST AMMETER

CARBON
PIiLE
FIELD CONTROL
SWITCH ©
- +
BATTERY

\JUMPER VIIRES/

Figure 1-4

OVERHAUL PROCEDURE

General
This section contains information required to com-
pletely disassemble and reassemble the alternator. In
addition, this section includes inspection and test pro-
cedures for the individual components and subas-
semblies.

When repairing the alternator, complete disassem-
bly may not be required. In some cases, it will be
necessary to perform only those operations which are
required to effect the repair.

2.2

2.3
2.3.1

Recommended Replacement Parts

It is recommended that original equipment service
parts be used for parts replacement. Refer to the
Prestolite OE-A1 Aircraft Manual Alternator Section
for available service parts.

Disassembly

Remove Rear Housing — Stator and Rectifier
Heat Sinks Assembly from Rotor Drive End
Housing Assembly.

1. Place the alternator on a wood “V” block stand.















255 Assemble Slip Ring End Head, Brush Holder and

Brushes :

1. Install brushholder in end head using screws and
lockwashers. Tighten screws to 15-20 inch pounds.

9. Install bearing snap ring retainer, positioning gap
in-retainer relative to brushholder as shown in
Figure 2-8.

Figure 2-8

3. Install two brush springs and brushes into holder.
Depress brushes (with leads in holder slots) and
insert a small drill or metal rod through the snap
ring hole to hold the brushes in place (see Figure
2-9).

BEARING
RETAINER
HOLE\

P

DRILL
OR
ROD

BRUSH HOLDER
SLIPRING END HOUSING

Figure 2-9

4. With reference to Figures 2-10A and B, assemble
brush terminal insulators and install to housing
using insulators and hardware shown. The RFI
capacitor used on the ALV-9407 only, should also
be installed at this time, as shown in Figures
2-10A and B.

CAPACITOR

LOCKWASHER
FLATWASHER

HEX-NUT

\SPACER
WASHER

Figure 2-10A

DOW CORNING

\ SEALER No.l890/

/CLAMP
tosse L—CAPACITOR

SCREW

Figure 2-10B

5. (ALV-9407) — Install capacitor clamp and mount-

ing screw. Torque screw to 15-20 inch pounds.
6. (ALV-9407) — Apply Dow Corning #1890 sealer

to clamp as shown to secure capacitor to clamp.
Follow manufacturers instructions for sealer ap-
plication. '

7. Torque field (brush) terminal stud nuts to 25-30
inch pounds. v

Install Stator and Rectifier-Heat Sink Assemb-

lies to Slip Ring End Housing

1. Assemble the stator and rectifier heat sink as-
semblies into the end head assembly of paragraph
2.5.5 making certain terminals, insulators and
hardware are correctly assembled as shown in
Figure 2-11. Align housing and stator with previ-
ous scribe marks to insure alignment of thru-bolt
holes. Final torque of terminal nuts will be done at
complete assembly of alternator.






2.5.11

2.5.12

2.5.13

2.5.14

2.6

Post Assembly Test
Perform test on completed assembly as outlined in
section 1, paragraph 1.2.5.

Installation of Drive Shaft Shipping Hardware

1.
2.

3.

4.

Install #5 woodruff key on shaft.

Install shipping washer (ALK-50) on shaft and
flush to shaft collar.

Install shipping spacer (GJT-40C) to shaft so
spacer passes over and covers key.

Install retaining nut on shaft hand tight.

Installation of Drive Coupling

1.

Refer to engine manufacturer’s specifications.
Note that shipping washer and shipping
spacer must be removed.

Installation of Alternator to Engine
Follow engine manufacturer’s instructions.

Alternator Servicing and Testing Precautions

1.

)

Always refer to airframe manufacturer’s wiring
diagram when installing or testing the alternator
on the aircraft.

Disconnect the battery, before connecting or dis-
connecting test instruments (except voltmeter) or
replacing any unit or wiring. For negative ground
applications, disconnect the negative lead first.
CAUTION: ALWAYS RECONNECT BATTERY
PRIOR TO OPERATING ALTERNATOR.

. Alternator output lead MUST NOT be removed

from alternator with field circuit energized and
unit operating.
Do not attempt to polarize the alternator. No

. polarization is required. ANY ATTEMPT TO DO

SO MAY RESULT IN DAMAGE TO ALTER-
NATOR, REGULATOR OR CIRCUITS.

. Grounding alternator output terminal may dam-

age alternator and/or circuit and components.

. Reversed battery connections will damage the re-

ctifiers, wiring or other components of charging
system. Battery polarity must be checked with a
voltmeter before connecting battery. Most sys-
tems are negative ground.

. If a booster battery or fast charger is used, its

polarity must be connected correctly to prevent
damage to the battery and electrical system. Pro-
vide adequate ventilation around battery and
keep sparks and flame away from batteries.

. When using auxiliary power unit, make sure vol-

tage and polarity are set to correspond with vehi-
cle system voltage and polarity.

Never use acid solder for electrical connections.
Rosen flux is only type permitted.

TABLE 1-1 TROUBLE SHOOTING CHART

TROUBLE

' PROBABLE CAUSE

LOW/NO ALTERNATOR OUTPUT

NOISY ALTERNATOR

INTERMITTENT OUTPUT

MR LN NGO R N

Loose terminal connections.

Worn/broken brush.

Dirty/worn rotor slip rings.

Short/leakage from field terminals to housing.

Shorted/open rotor field.

Shorted/open stator windings.

Shorted/open rectifiers on positive and/or negative rectifier-heat sinks.
Shorted/leaky RFI capacitor (on ALV-9407 only).

Defective bearings at drive end and/or slip ring end.
Loose frame thru-bolts.
Shorted rectifiers (magnetic noise).

Worn brushes/dirty slip rings.
Loose connections/corroded terminals.







ALE Series Alternator Parts List
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ALE SERIES ALTERNATOR PARTS LIST

ISSUED: 3-5-79 (Rev.)

SHEET 2

(b

ALE-1013AS Capt

Brush Holder Assy.
[c] Brush Set only; Brush Spring Set ALA
{d] S.R.E.Head & Rotor Pkg. Complete Package must be used at time of first repair,
Individual Components(See Sheet #3 for contents of Pkg.) may be used thereafter.

f*1 35-781 (GJC-498S) Coyer Pkg. (10 Pcs.) also available,

[a% Bearing & Seal Pkg. also inciuded with Rotor & S.R.E. Head Assy.
fve Brush & Spring Set also individually available for

units already havin? this design. Earlier units must replace the Complete

f Brushes or Springs are required.

-19S also available.

Rotor Brush Brush,Holder S1ip Ring S.R.E. Drive End D.E.
Assembly Assembly Set & Spring End Head Bearing Head Bearing
‘ Assembly Assembly Assembly

@ ® - 1 ® @
ALE-6406,R 90-2396(d] - .- ALU-10458S[b] | 90-2396(d] 90-2014[a] ALE-1003K X-3416
ALE-6406G,RG " .- " " “ " .
ALE-6420,R ALE-21735-1 | ALE-1013AS ALU-1045BS ALK-1132BS-1 . " "
ALE-64206G,RG " " " " " " "
ALE-8105A ALE-2016 ALE-1012LS[c] - .- - ALE-1002LS X-3417 " "
ALE-8406,R 90-2396[d] ---- ALU-10458S[b]| 90-2396[d] 90-2014[a] " "
ALE-84066,RG " - - - " " " " "
ALE-8408,R " ---- ALE-10458S[b] " " " ’
ALE-8420,R ALE-21735-1 | ALE-1013AS ALU-1045BS ALK-113285-" " o "
ALE-8420G,RG " " " " " " "
ALE-8421,R ! " ALE-10458S " " o v

Printed In US.A,
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ALE SERIES ALTERNATOR PARTS LIST

Stator Pos.Rectifier Negative Term, D.E. Slip Ring Eyelet

Assembly Assembly & Plate Rectifier Stud Retainer End Package

Asseéiw (Pkg.0f3)} " Paésge ® (@r

ALE-6406,R ALE-2008AD ALE-1054A XA-944JS 90-2030 GR-32 - .- 90-818
ALE-6406G,RG " " " " " ---- "
ALE-6420,R " " " " " - - - "
ALE-64206,RG " " " " " ---- "
ALE-8105A ALE-2008Z ALE-1004 " 90-2359 " ALE-1062 "
ALE-8406,R ALE-2008AD ALE-1054A " 90-2030 " ALU-1062A "

ALE-8406G,RG
ALE-8408,R
ALE-8420,R
ALE-8420G,RG
ALE-8421,R




ALE SERIES ALTERNATOR PARTS LIST

ISSUED: 3-5-79 (Rev.)

SHEET 3

ALK-~11328S-1

Head Assy. S.R.E.

Thru Nut & Rotor Vent Drive
Assembly Bolt Washer Shaft Fan Pulley Regulator
Package Package Spacer (. )
ALE-6406,R ALA-20JS 90-33 ALD-21 90-2241 PU-672A VSF-7203S
ALE-6406G,RG " " " " ! FVR-4011A
ALE-6420,R " " " " " VSF-7203S
ALE-6420G,RG " " " " " FVR-4011A
ALE-8105A ALA-20FS " " " " --=--
ALE-8406,R ALA-20JS " " " " VSF-7203S
ALE-8406G,RG " " " " " FVR-4011A
ALE-8408,R " " " " " -
ALE-8420,R " " " " " VSF-7203S
ALE-8420G,RG " " " " " FVR-40T1A
ALE-8421,R " " " " " ----
[d] Contents of S.R.E. Head & Rotor Pkg.
90-2396 S.R.E. Hd. & Rotor Pkg.
90-2014 Bearing Pkg.

ALE-2173S-1 Rotor
File in the
Prned in U5 OE-A1 AIRCRAFT MANUAL ALTERNATOR SECTION
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ALTERNATOR DESCRIPTION

RATED VOLTAGE 12 RATED OUTPUT 40 Amperes

ROTATION Bi-Directional GROUNDED POLARITY Negative

APPROXIMATE WEIGHT See Tabulation

SERVICE INFORMATION

Detailed service procedures covering disassembly, component testing, component
replacement, assembly, and bench testing, are contained in the service publi-
cations in the front of the Alternator Section. Refer to the following service
publications when detailed service information is required.

ALTERNATOR SERVICE
SERIES PUBLICATION

ALE 8100 L-651A

ALE 6400 - 8400 L-655A

SERVICE BULLETINS

Refer to the Service Bulletin Section of this manual for bulletins pertaining
to the ALE series alternators.

SERVICE SPECIFICATIONS

DRIVE PULLEY

Torque the drive pulley retaining nut to 35 Ft. Lbs. minimum to
40 Ft. Lbs. maximum.

ROTOR OHMMETER TEST CONDITIONS

1. Rotor to be room temperature 70° to 80°F.

2. Ohmmeter must be accurate and batteries must be fresh.
Frequently check ohmmeter accuracy by measuring a known
resistance such as a 10.0 ohm resistor.

3. Ohmmeter must be checked to zero before and after rotor test.

4. Slip rings and ohmmeter test probes must be clean. Ohmmeter
test probe leads must be in good condition.

File in the Tech.
Printed in U.S.A. OE-A1 AIRCRAFT MANUAL - Data ALTERNATORS
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ROTOR OHMMETER TEST SPECIFICATION

Rotor winding resistance - 3.0 to 5.0 ohms.

ROTOR CURRENT DRAW TEST CONDITIONS

1. Rotor to be room temperature 70° to 80° F.
| 2. Voltmeter and ammeter must be accurate.

3. Refer to service publication for test wiring diagram.

ROTOR CURRENT DRAW TEST SPECIFICATION

Current draw at 12.0 volts - 2.4 to 4.0 amperes.

SLIP RING REFINISHING

Minimum Diameter 1. 350"
Total Indicator Runout .002" max. measure from bearing journals
Surface Finish 50 microinch max.

ALTERNATOR OUTPUT TEST CONDITIONS

1.  Alternator to be room temperature 70° to 80° F. before
beginning test.

2. Alternator connected so it is supplying its own field
current. Refer to service publication for bench test
wiring diagram.

3. Output volitage to be controlled by an adjustable load.

4, Alternator not to be run more than 2 minutes for each
test point.

VENTILATION
A1l units except the 6400 series, use a slip ring end cover that

has a hose type connection for air pressure ventilation. Remove
this cover when bench testing the alternator.



Printed in U.S.A.
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ALTERNATOR QUTPUT TEST SPECIFICATIONS

ALE

AIRCRAFT ALTERNATORS

Issued 4/1/83

Page 3 of 4

(Without Regulator)

Alternator Qutput Qutput Minimum

Series Voltage Amperage Alternator RPM
ALE 6400, 8100, 14.0 2000
and 8400 14.0 4000

Approx. Internal Orig. Equip. Replacement
Alternator Weight Wiring Regulator Regulator
ALE-6406, R 10 Lb. 6 Oz. Figure 1 VSF-7201 or VSF-7203S
7203
ALE-6406G, RG 10 Ltb. 6 Oz. Figure 1* FVR-4004+  =------=---
ALE-6420, R 10 Lb. 6 Oz. Figure 1 VSF-7203 VSF-7203S
ALE-6420G, RG 10 Lb. 6 0Oz. Figure 1* FVR-4004+  ==-=------
ALE-8105A 10 Lb. Figure 2~ ========  —----eees
ALE-8406, R 10 Lb. 12 Oz. Figure 1 VSF-7201 or VSF-7203S
7203

ALE-8406G, RG 10 Lb. 12 Oz. Figure 1* FVR-4004+  ----==---
ALE-8408, R 10 Lb. 12 Oz. Figure 3~ ==-===-=  —--=---e-
ALE-8420, R 10 Lb. 12 Oz. Figure 1 VSF-7203 VSF-7203S
ALE-8420G, RG 10 Lb. 12 Oz. Figure 1* FVR-4004+  ---------
ALE-8421, R 10 Lb. 12 0z. Figure 3 =~ ==-==--- VSF-7203S
* Same as Figure 1 except field terminal F-2 externally grounded

with a strap connector. Lycoming applications only.
+ Wico - Prestolite part number.

File in the Tech.
OE-Al AIRCRAFT MANUAL ‘ Data ALTERNATORS
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ALT SERIES ALTERNATOR PARTS LIST

ISSUED:10-19-79 (Rev,

SHEET 2

[*] 35-781(GJC-49BS) Cover Pkg. (10 Pcs.) Also available.
[a] Bearing & Seal Pkg. ; also included with Rotor & S1ip Ring End Head Assy.
[b] ALA-19S Brush Spring Set Also available.

[c] ALE-1013AS Captive Brush & Spring Set also individually available for units
already having this design. Earlier units must replace the Complete Brush
Holder Assy. if Brushes or Springs are reguired.

[d] XA-1026 D.E. 011 Seal also available.

[e] S.R.E.Head & Rotor Pkg. Complete Package must be used at time of first repair.
Individual Components(See Sheet #3 for contents of Pkg.)may be replaced thereafter.

[NA] Not Ayailable,

Rotor Brush Brush,Holder S1ip Ring S.R.E. Drive End D.E.
Assembly Assembly Set & Spring End Head Bearing Head Bearing
Assembly Assembly Assembly
® ® MO, 0,
ALT-5101A ALT-2006 ALE-1012LS[b] [NA] ALH-1002CS X-3417 ALE-1033 x-5077
ALT-5102S " ALB-10138S[b] [NA] ALH-1002DS " " "
ALT-8403 90-2397[e] [c] ALU-1045BS[c] | 90-2397[e] 90-2014[a] ALE-1003K X-3416
ALT-8404,R " (el . " " " "
ALT-8404LS,R " [c] " " " " "
ALT-8407 " [c] " " " " "
ALT-8420 ALU-21285-1 ALE-1013AS ALU-10458S ALK-1132AS-1 " " "
ALT-8421,R " " " " " " "
ALT-8421LS,RS " " " " " " "
ALT~-9405 90-2398[e] [c] ALU-1045BS[c]| 90-2398[e] " ALU-1043[d] X-4087
ALT-9422 ALU-21385-1 ALE-1013AS ALU-1045BS ALE-1142AAS~1 " " "

Printed in U.S.A.
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ALT SERIES ALTERNATOR PARTS LIST

Stator Pos.Rectifier Negative Terminal D.E. Thru Eyelet
Assembly Assembly & Plate Rectifier Stud Retainer Bolt Package
Assembly (Pkg.0f3) Paﬁge @ Package

ALT-5101A ALE-2008R ALE-1004 XA-9449S 90-2359 GGW-91 ALA-20ES 90-818
ALT-51025 " " " 90-990 " " "
ALT-8403 ALE-2008AA ALE-1054A " 90-2043 GR-32 ALA-20GS "
ALT-8404,R " " " 90-2030 " " "
ALT-8404LS ,RS " " " " " " "
ALT-8407 " " " 90-2043 " " "
ALT-8420 " u " " " " "
ALT-8421,R " " " 90-2030 " " "
ALT-8421LS,RS " " " " " " "
ALT-9405 " " " 90-2043 " " "

ALT-9422




ALT SERIES ALTERNATOR PARTS LIST

ISSUED: 10-19-79(Rev.) SHEET 3

Rotor

Head Assy.,S.R.E.

ALK-1132AS-1
ALU-21285-1

[f] XA-744AZ Shaft Spacer 0-Ring Seal available.
[9] Nut only; Washer not required.
[NA] Not available.

ALE-1142AAS-1
ALU-21385-1

S.R.E. Nut & Rotor Vent Drive
Assembly Cover Washer Shaft Fan Pulley Regulator
@ Pae Spacer ( . )
ALT-5101A [NA] 90-33 ALH-21A 90-2241 PU-598E VSB-7401C
ALT-5102S [NA] " " ! [NA] VSF-7403S
ALT-8403 ALU-1062 " ALC-21F 90-2259 [NA] "
ALT-8404,R ALU-1062A " ALD-21 90-2241 PU-672A "
ALT-8404LS,RS " " " " [NA] "
ALT-8407 ALU-1062 " ALC-21F 90-2259 [NA] "
ALT-8420 ! " " " [NA] !
ALT-8421,R ALU-1062A " ALD-21 90-2241 PU-672A "
ALT-8421LS,RS " " " " [NA] "
ALT-9405 [NA] 8x-4075[g] | ALU-23[f] [NA] [NA] "
ALT-9422 [NA] " " [NA] [NA] !
[e] Contents of S.R.E. Head & Rotor Pkg.
S. R. E.Head & Rotor Pkg. 90-2397 90-2398
Bearing Pkg. 90-2014 90-2014

Printed in U.S.A,
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AIRCRAFT ALTERNATORS

O, prestolite AU
SERV'CE Issued: 4/1/83

INFORMATION Page 1 of 4

ALTERNATOR DESCRIPTION

RATED VOLTAGE . 24 RATED OUTPUT 50 Amperes

ROTATION Bi-Directional GROUNDED POLARITY  Negative

APPROXIMATE WEIGHT  See Tabulation
SERVICE INFORMATION

Detailed service procedures covering disassembly, component testing, compo-
nent replacement, assembly and bench testing are contained in the service
publications in the front of the Alternator Section. Refer to the following
service publication when detailed service information is required.

ALTERNATOR SERVICE
SERIES PUBLICATION
ALT 5100 L-651A
ALT 6400 - 8400 L-655A
ALT 9400 L-663

SERVICE BULLETINS

Refer to the Service Bulletin Section of this manual for bulletins pertaining
to the ALT series alternators.

SERVICE SPECIFICATIONS

DRIVE PULLEY

Torque the drive pulley retaining nut to 35 Ft. Lbs. minimum
to 40 Ft. Lbs. maximum.

ROTOR OHMMETER TEST CONDITIONS

1. Rotor to be room temperature 70° to 80°F.

2. Ohmmeter must be accurate and batteries must be fresh.
Frequently check ohmmeter accuracy by measuring a known
resistance such as a 10.0 ohm resistor.

3. Ohmmeter must be checked to zero before and after rotor test.

4. S1ip rings and ohmmeter test probes must be clean. Ohmmeter
test probe leads must be in good condition.

File in the Tech.
Printed in U.SA. OE-A1 AIRCRAFT MANUAL ‘ Data ALTERNATORS
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ROTOR OHMMETER TEST SPECIFICATION

Rotor winding resistance - 10.5 to 12.5 ohms.

ROTOR CURRENT DRAW TEST CONDITIONS

1. Rotor to be room temperature 70° to 80°F.
2. Voltmeter and ammeter must be accurate.
3. Refer to service publication for test wiring diagram.

ROTOR CURRENT DRAW TEST SPECIFICATION

Current draw at 24.0 volts - 1.9 to 2.3 amperes.

SLIP RING REFINISHING

Minimum Diameter 1.350"
Total Indicator Runout .002" max. measure from bearing journals
Surface Finish 50 microinch max.

ALTERNATOR OUTPUT TEST CONDITIONS

1. Alternator to be room temperature 70° to 80°F. before beginning test.

2. Alternator connected so it is supplying its own field current. Refer
to service publication for bench test wiring diagram.

3. Output voltage to be controlled by an adjustable load.
_ 4. Alternator not to be run more than 2 minutes for each test point.
VENTILATION
The 8400 series alternators use a slip ring end cover that has a
hose type connection for air pressure ventilation. Remove this
cover when bench testing the alternator.
The 9400 series alternators are cooled entirely by air pressure
through a hose type connection on the drive end head. When

bench testing this type of alternator, make output tests as short
as possible unless adequate air pressure for cooling is supplied.
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ALTERNATOR OUTPUT TEST SPECIFICATIONS (Without Regulator)
Alternator Qutput Qutput Minimum
Series Voltage Amperage Alternator RPM
ALT 5100, 6400, 28.0 20 3000
and 8400 28.0 43 6000
ALT 9400 28.0 17 3000
28.0 43 6000
Approx. Internal Orig. Equip. Replacement
Alternator Weight Wiring Requlator Regulator
ALT 5101A, S 12 Lb. 2 Oz. Figure 1 VSB-7401C ---------
ALT 5102S 12 Lb. 2 Oz. Figure 2 VSF-7401 VSF-7403S
ALT 6408 11 Lb. 12 Oz. Figure 3 VSF-7404 VSF-7403S
ALT 8403 12 Lb. 2 0z. Figure 3 VSF-7402S or VSF-7403S
VSF-7404
ALT 8404, LS, 12 Lb. 2 Oz. Figure 3 VSF-7401 or VSF-7403S
Ry, RS, S VSF-7403
ALT 8407 12 Lb. 2 Oz. Figure 3 VSF-7404 VSF-7403S
ALT 8420 12 Lb. 2 0Oz. Figure 3 VSF-7404 VSF-7403S
ALT’8421, LS, 12 Lb. 2 Oz. Figure 3 VSF-7403 VSF-7403S
R, RS, S
ALT 9405 11 Lb. 6 Oz. Figure 3 VSF-7401 or VSF-7403S
VSF-7403S
ALT 9422 11 Lb. 6 Oz. Figure 3 VSF-7404 VSF-7403S
File in the Tech.
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ALU SERIES ALTERNATOR PARTS LIST ISSUED: 3-5-79 (Rev.) SHEET 2

Rotor Brush Br.,Holder S1ip Ring S.R.E. Drive End D.E.
_Assembly Assembly Set & Spring End Head Bearing & Head Bearing

Assembly Assembly Seal Pkg. Assembly

®© O, ’ ® @
ALU-8403,R 90-2397[d] --- - ALU-1045BS[b] | 90-2397[d] 90-2014{a] ALE-1003K X-3416
ALU_8403LS’RS " - - w = " " " " n
ALU-8421,R ALU-21285-1 |ALE-1013AS ALU-10458S ALK-1132AS-1 ! Y "
ALU‘qu]LS,RS n " " " n 1l "
ALU-9404L,R 90-2398[d] - .- ALU-1045BS{b] 90-2398[d] N ALU-1043[c] X-4087
ALU-9422L,R ALU-21385-1 [ALE-1013AS ALU-10458S ALE-1142RAS-1 " " "

[*] 35-781 (GJC-49BS) Cover Pkg. (10 Pcs.) Also available,

[a] Bearing & Seal Pkg. also included,with Rotor & S1ip Ri

[b] ALE-1013AS Captive Brush & Spring Set also individuall
already having this
Holder Assy. if Brushes or Springs are required.

[c] XA-1026 D.E.Qi1 Seal also available.

[d7 S.R.E.Head & Rotor Pkg. Complete Package must be used
Individual components(See Sheet #3

ng End Head Assy.
y available for units

design. Earlier units must replace the Complete Brush

at time of first repair,

for contents of Pkg.)may be replaced thereafter.

File in the
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ALU SERIES ALTERNATOR PARTS LIST

Stator Pos.Rect. Negative Term S.R.E. D.E. Thru

Assembly Assembly & Plate Rectifier Stud Cover Retainer Bolt

. e Assembly Paie Package Pikage

ALU-8403,R ALE-2008AB ALE-1054A XA-944J5 90-2030 ALU-1062A GR-32 ALA-20GS
ALU-8403LS,RS " " " 1 " " “
ALU_842'| ‘R n n H " " n n
ALU-8421LS,RS " " " " " " "
ALU-9404L,R " " " 90-2043 - -- " "

ALU-9422L,R




ALU SERIES ALTERNATOR PARTS LIST

ISSUED:2-27-75(ReVv.)

SHEET 3

[e] XA-744AZ Shaft Spacer 0-Ring also available.
[f] Nut only; Washer not required.

Eyelet Nut & Rotor Vent. Drive ]
Assembly Package Washer Shaft Fan Pulley Regulator |
Package Spacer (2 Pc.) !
@ © ;
ALU-8403,R | 90-818 90-33 ALD-21 90-2241 PU-672A VSF-7403S 1
ALU-B403LS,RS " " " " - - - " }
ALU-8421,R " " " " PU-672A !
ALU-8421LS,RS " " " " - - - - "
ALU-9404L,R " 8X-4075(f) ALU-23[e] - - - - --- - " i
ALU-9422L ,R . " : - I ! ’
|
|
|
;
\
|
|
i
|
|
[d] Contents of S.R.E. Head & Rotor Pkg.
S.R.E.Head & Rotor Pkg. 90-2397 90-2398
Bearing Pkg. 90-2014 90-2014
Head Assy.,S.R.E. ALK-1132AS-1 ALE-1142AAS-1
Rotor ALU-21285-1 ALU-2138S-1

: File in the
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SERVICE AIRCRAFT ALTERNATORS

Issued: 4/1/83

INFORMATION Page 1 of 3

ALTERNATOR DESCRIPTION

RATED VOLTAGE 24 RATED OUTPUT 70 Amperes

ROTATION Bi-Directional GROUNDED POLARITY  Negative

APPROXIMATE WEIGHT See Tabulation

SERVICE INFORMATION

Detailed service procedures covering disassembly, component testing, compo-
nent replacement, assembly, and bench testing are contained in the service
publications in the front of the Alternator Section. Refer to the following
service publication when detailed service information is required.

ALTERNATOR SERVICE

SERIES PUBLICATION
ALU 6400 - 8400 L-655A
ALU 9400 L-663

SERVICE BULLETINS

Refer to the Service Bulletin Section of this manual for bulletins pertaining
to the ALU series alternators.

SERVICE SPECIFICATIONS

DRIVE PULLEY

Torque the drive pulley retaining nut to 35 Ft. Lbs. minimum
to 40 Ft. Lbs. maximum.

ROTOR OHMMETER TEST CONDITIONS

1. Rotor to be room temperature 70° to 80°F.

2. Ohmmeter must be accurate and batteries must be fresh.
Frequently check ohmmeter accuracy by measuring a known
resistance such as 10.0 ohm resistor.

3. Ohmmeter must be checked to zero before and after rotor test.

4., Slip rings and ohmmeter test probes must be clean. Ohmmeter
test probe leads must be in good condition.

File in the B g-
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AIRCRAFT ALTERNATORS
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Page 2 of 3 INFORMATION
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ROTOR QHMMETER TEST SPECIFICATION

Rotor winding resistance -'10.5 to 12.5 ohms.

ROTOR CURRENT DRAW TEST CONDITIONS

1. Rotor to be room temperature 70° to 80°F.
2. Voltmeter and ammeter must be accurate.
3. Refer to service publication for test wiring diagram.

ROTOR CURRENT DRAW TEST SPECIFICATION

Current draw at 24.0 volts - 1.9 to 2.3 amperes.

SLIP RING REFINISHING

Minimum Diameter 1.350"
Total Indicator Runout .002" max. measure from bearing journals
Surface Finish 50 microinch max.

ALTERNATOR QUTPUT TEST CONDITIONS

1. Alternator to be room temperature 70° to 80°F. before beginning test.

2. Alternator connected so it is supplying its own field current. Refer
to service publication for bench test wiring diagram. )

3. Output voltage to be controlled by an adjustable load.
4, Alternator not to be run more than 2 minutes for each test point.

VENTILATION

The 8400 series alternators use a slip ring end cover that has a
hose type connection for air pressure ventilation. Remove this
cover when bench testing the alternator.

The 9400 series alternators are cooled entirely by air pressure
through a hose type connection on the drive end head. When

bench testing this type of alternator, make output tests as short
as possible unless adequate air pressure for cooling is supplied.
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AIRCRAFT ALTERNATORS

SERV|CE Issued: 4/1/83
INFORMATION Page 3 of 3
ALTERNATOR OUTPUT TEST SPECIFICATIONS (Without Regulator)
Alternator Output Qutput Minimum
Series Voltage Amperage Alternator RPM
ALU 6400, 8400 28.0 23.0 4000
28.0 61.0 8000
ALU 9400 28.0 21.0 4000
28.0 60.0 8000
Approx. Orig. Equip. Replacement
Alternator Weight Regulator Regulator
ALU-6404 11 Lb. 12 Oz. VSF-7404 - VSF-7403S
ALU-8401 12 Lb. 2 0z. VSF-7401 VSF-7403S
ALU-8403, LS, R, RS, S 12 Lb. 2 0z. VSF-7403 VSF-7403S
ALU-8421, LS, R, RS, S 12 Lb. 2 Oz. VSF-7403 VSF-7403S
ALU-9404, L, R 11 Lb. 6 Oz. VSF-7403 VSF-7403S
ALU-9422, L, R 11 Lb. 6 Oz. VSF-7403 VSF-7403S
ST T T T T T N
+ OUTPUT,
FIELD F!
FIELD F2
AUXILARJ
ROTOR
[l ‘WINDING ‘
—GROUNDI —
Internal Wiring Diagram
File in the Tech. ‘
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ALV SERIES ALTERNATOR PARTS LIST

ISSUED: 11-10-82 (Rev.)  SHEET 2
Rotor Brush Stlip Ring S.R.E. Drive End D.E. Stator
Assembly Assembly Set End Head Bearing Head Bearing Assembly
Assembly Assembly
ONEING Q| O | 0|0

ALV-6403LS ALV-2026AS ALV-1012S ALV-10225 X-4087 ALB-2003A X-4086 ALV-2008AS
ALV-6403RS " " " " " " "
ALV-8402 " " " " " " "
ALV-8402L. " " " " " " "
ALV-8511 " " ALV-10228S X-3626A ALB-20038 " "
ALV-8511R " " " " " " "
ALV-8512 " " " " " " "
ALV-8512R " " " " " " "
ALV-9401 ALV-2006AS " ALV-1002S X-4087 ALV-1003[a] " "
ALV-9401L " " " " " " "
ALV-9401R " " " " " " "
ALV-9405L " " " " ALV-1003A[a] " "
ALV-9405R " v " " " " "
ALV-9406L " " " " ALV-1003[a] " "
ALV-9406R " " " " " " "
ALV-9407 " " ALV-1002AS " " " '
ALV-9407S " " " " " " :
ALV-9510 " " ALV-1102AS X-3626A ALV-1003[a] " !
ALV-9510L ° " " " " " " "
ALV-9510R " " ! " ! " "

[a] XA-1441 D.E. 0i1 Seal also available.

Printed in U.S.A.

File in the

OE-A1 AIRCRAFT MANUAL

—

ALTERNATOR SECTION




ALV SERIES ALTERNATOR PARTS LIST

8r.Holder Brush Pos.Rect.& Neg.Rect.& Vent. S.R.E. S.R.E.
Assembly & Bkt. Spring Plate Plate Cover Bearing Retainer

Assembly Set Assembiy Assembly Assembly Cover

[b]

ALV-~6403LS ALY-1015 AMA-19S ALV-1004 ALV-1004A [NR] GJT-47 GR-32
ALV-6403RS " " " " [NR] ! "
ALY-8402 " " " o ALV-1031 » "
ALV-8402L " " " " " " "
ALV-8511 " " " " " " INR]
ALV-8511R " " " " " " (MR]
ALV-8512 ! " " " [NR] " [NR]
ALV-8512R " " " " [NR] " [NR]
ALV-9401 " " " " [N