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INTRODUCTION

A/8AL ALTERNATOR SERIES

The ATBAL Series Alternators and Voltage Reg
ulators covered in this manual are designec for Automo
tve, Truck, Ancraft, Agricultural, and asirial Applica-

tions that demand normal or cial charging requirements.
These compact and efficient charging systems are designed
for 6, 12 and 24 volt applications, and for negative and
positive system ground configurations, Figure 1-1.

Mocle! variation is based upon the particular requirements
of Original Equipment custemers. Generally this difference
involves mounting details, pulley and fan selection, and
choice of associated voltage regulator.

The 35 and 37 amp, 12 and 24 volt systems are used in
general positive/negative ground applications where normal
vehicle loads are encountered,

The 40 amp 12 volt, positive/negative ground system pro-
vides a low RPM cut-in unit for vehicles operating at low
speeds and requiring higher charge currents at idle speed.

Heavy duty 6 and 12 volt systems using the 55 and 62 amp,
positive/negative ground units are designed for vehicles
with additional electrical accessories such as two-way radio,
air-conditioning, etc.

The four housing thru-bolts are spaced QOOapart, thus
allowing four possible positions for the rear housing {out-
put stud) with respect to the mounting foot.

Brush replacement is a minor service operation with con-
ventional hand tools,

The 6 and 12 volt regulator models incorporate ungrounded
circuitry permitting their use with positive or negative
ground charging systems.

The Regulators are all electronic, transistorized devices.
No mechanical contacts or relays are used to perform the
voltage regulation of the alternator system. The system is
temperature compensated to permit the ideal charging rate
at all temperatures,

HA/8HA ALTERNATOR SERIES

The HA/8HA alternator systems are designed for
truck and industrial engine service where heavy duty front
alternator bearings are required. This compact and easy to
maintain alternator is available in several models for 12 volt
and 24 volt electrical systems, negative and insulated
ground, Figure No. 1-1.

The alternator rear housing {output stud) can be rotated
to any one of four desired positions. Also, brush replace-
ment does not require disassembly of the alternator.

The electronic voltage requlator assernblies for the 12 volt
alternators are available in two types. 1) The “standard”
{non-adjustable) models where epoxy encapsulation pro-
tects the regulator components from damage by vibration,
dust and moisture, and 2} The “deluxe” (adjustable}
models which permit adjustment to satisfy the require
ments for specific charging voltage levels.

SECTION 1.

SYSTEM
DESCRIPTION

B

The 24 volt alternators utilize the 24 volt “deluxe” {adjust-

able) regulator as standard equipment.
RA/BAR ALTERNATOR SERIES

The RA'BAR Alternator assembly consists of an
alternator and voltage regulator combined (integral) as a
single.unit, as shown in Fig. 1-1. This compact and easy to
maintain charging system was developed to meet the re-
quirements of the non-automotive market, where “open-
hood’” engines are used.

Units are avallable in 12 and 24 volt models for use in
negative and insulated ground systems.

Specific applications are farm tractors and allied powered
equipmant, road maintenance machinery, construction
equipment and stationary engines.

The components of the voltage regulator are encapsulated
in epoxy for protection against vibration, dirt and moisture.

As in the other alternator series, it is not necessary to dis-
assemble the alternator to replace brushes or voltage reg-
ulator. Such operations are usually accomplished with
the alternator left intact on the engine.

The stator and rear housing, as an assembly, may be posi-
tioned to place the positive output terminal at 3:00, 9:00
or 12:00 o'clock, with reference to the mounting foot.

6 VOLT, 55 AMP, A &

12 VOLT, 35—-62 AMP A/8BAL
& HA/BHA ALTERNATORS
WITH LARGE PLATE
ISOLATION DIODE

12 VOLT A/BAL & 24 VOLT
HA/BHA 35 AMP
ALTERNATORS

WITH SMALL PLATE
ISOLATION DIODE

FIG. 1-1 TYPICAL CHARGING SYSTEM PRODUCTS
(PARTIAL)




12 VOLT, 35—62 AMP,
A/BAL ALTERNATORS
WITH FIELD DIODE

12/24 VOLT, 3555 AMP,
RA/8AR ALTERNATORS
WITH LARGE PLATE

R2 SERIES REGULATOR

ISOLATION DIODE &
INTEGRAL REGULATOR

8RD SERIES REGULATOR

8RF SERIES REGULATOR

8RH SERIES REGULATOR

FIG. 1-1 TYPICAL CHARGING SYSTEM PRODUCTS (Continued)

GENERAL INFORMATION

The engine driven alternator is an electro-mechanical
device, designed to charge storage batteries in fixed or
mobile operations.

Alternators are compact, light weight and easy to maintain.
Pulleys are secured to the threaded rotor shaft with a hex-
nut and are easy to change. The rotor turns on sealed ball
bearings that contain lubrication for the life of the bearing.
Brush replacement is a minor service operation with con-
ventional hand tools.

The operation of positive and negative ground alternators
is identical. The basic difference in the two systems is that
the rectifier diodes, and isolation diode polarities are re-
versed {See Figure 1-2) and the brush assembly of the posi-
tive ground alternator is insulated from the alternator hous-
ing.

The four housing thru-bolts are spaced 90° apart, thus
allowing four possible positions for the alternator rear
housing with reference to the mounting foot, refer to in-
stallation section for details.

The alternator is cooled by an externally mounted fan.
Correct air circulation requires air to be pulled into the rear
of the alternator and expelled through the front housing.

HA/8HA alternators may be driven in either direction
(clockwise or counter-clockwise). If it is desired to drive
the A/BAL or RA/8AR alternator counter-clockwise at the
drive end, the fan must be changed to provide adequate
cooling. Replace the original fan with fan kit, 107-9.

ALTERNATOR

The alternator converts mechanical and magnetic energy to
A.C. (Alternating Current) and voltage by the rotation of
an electromagnetic field (rotor) inside a three phase stator
assembly. The alternating current and voltage are changed
to direct current and voltage, by passing A.C. energy
through a three phase, full wave rectifier system. Gen-
erally, six silicon rectifier diodes are used, see Figure 1-2.

Since diodes pass direct current in only one direction,
their arrangement in the alternator eliminates the need
for a cut-out relay in the voltage regulator. The individual
rectifier diodes, three positive and three . negative, are
assembled in two temperature dissipating heat sinks. The
heat sinks are placed in the alternator with threaded studs
that also serve as circuit terminals, Figure 1-3.

Maximum charging current is limited by the design and
connections in the stator assembly, eliminating the need
for a current regulating relay in the voltage regulator.

The isolation Diode, shown in Figure 1-4, is mechanically
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and electrically connected to one of the studs in the left
rectifier diode heat sinks. This places the isolation diode
in a series circuit between the rectifier diodes and the out-
put terminal stud on the isolation diode. The junction
formed by the rectifier stud and the isolation diode is the
“Auxiliary’ or “Regulator’” terminal of alternators using
the isolation diode, Figure 1-4.

The "“isolation Diode” consists of a single, or two, parallel
connected diodes mounted in a heat sink {plate}). The heat
sink is factory-coated with a special corrosion resistant
paint.  The color of the paint assists in identifying the
ground potential of the alternator.

The Isolation Diode provides the means for operating an
alternator charge indicator lamp without using a mechanical
relay. Electrically, the charge indicator lamp is connected
in parallel with the isolation diode. When the alternator
produces a normal charge the voltage differential across the
isolation diode is so small that the charge lamp will not
light.

Figure 1-2 shows a schematic diagram of a Delta wound
stator alternator, using a separate field diode for alternator
field current after initial excitation. The polarity of the
field diode must be the same as the polarity of the "insula-
ed” rectifier diodes; Figure 1-2 shows the field diode
circuit used in a Negative Ground, 55 ampere alternator.
The field diode provides the same regulator sense and
operating power functions as the isolation diode system.

NOTE: FOR ADDITIONAL INFORMATION CON-
CERNING ALTERNATOR THEORY AND OPERA-
TION, REFER TO SEPARATE "BASIC ALTERNATOR
THEORY " MANUAL, 25-138.

VOLTAGE REGULATOR

The voltage regulator is an electronic switching device
which senses the system voltage level & switches the volt-
age applied to the field in order to maintain proper system
voltage, Figure 1-5. The circuit is a variable duty cycle
switch which determines what the average field current
in the alternator will be. A high ratio of “on” time to
“off” time will result in a near full field condition while a
fow ratio will result in a low field current condition. Alt-
ernator RPM & system load conditions are the factors
which determine what the field current must be.

Both regulator sense and operating power {including field
power) are obtained from the “’Regulator” terminal of the
alternator.

ALTERNATOR EXCITATION

The steel pole fingers of the rotor are treated to resist
residual or permanent magnetism. It becomes necessary
to electrically magnetize the rotor winding to develop a
charge. This circuit differs depending on whether the
alternator has an isolation diode or field diode. The voltage
regulator will differ too0.

Figure 1-6, Diagram A, illustrates the circuit for 8RD
Series Regulators with an external resistor. 1.6 to 2.0
volts at the auxiliary terminal was sufficient to magnetize
the field. When the alternator is charging the resistor will
not allow higher voltage feed back to the ignition switch.

Diagram B shows a 12 volt charge indicator lamp connected
in parallel with the resistor. This combination provides
higher excitation voltage. 1f the lamp or the resistor would
open circuit, the remaining component could carry excita-
tion current.

Diagram C is the excitation circuit through a 5 wire, R2
series voltage regulator. The resistor is incorporated in the
regulator, with two connecting leads. The charge indicator
lamp could be applied to this system too, between the igni-
tion switch and auxiliary terminals.

Five Lead, R-2 regulators can be applied to positive and
negative ground alternator systems. One excitation lead
would connect to the ignition switch and the other to aux-
iliary, regardless of auxiliary polarity.

Four Lead 8RF and 8RH series regulator shown in Diagram
D, has one excitation lead from the resistor, this must con-
nect to positive at the ignition switch. The opposite end
of the resistor connects to the regulator input lead within
the regulator.

The excitation diode in Diagram E, can be applied to posi-
tive or negative ground alternators by reversing the diode.
Do not use a charge indicator lamp with the excitation
diode.

The diode provides the highest available excitation voltage
and can be used on 6, 12 and 24 volt systems. Feedback
from the auxiliary terminal to the ignition switch is zero.

If the excitation diode is used on a diese! engine with an
electric solenoid fuel valve, a charge indicator lamp can
not be used, Figure 1-7. When the control switch is turned
off to secure the engine, the voltage at the auxiliary term-
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inal {15.0 to 15.5 on a 12 volt system), would pass through energized, as shown in Figure No. 1-8. It would be necess-
the charge indicator lamp and keep the fuel solenoid valve ary to remove the lamp to break the circuit on every stop.
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GENERAL

CAUTION: OBSERVE PROPER POLARITY WHEN
INSTALLING ALTERNATOR OR BATTERY. GROUND
POLARITY OF BATTERY AND GROUND POLARITY OF
ALTERNATOR MUST BE THE SAME. REVERSE
POLARITY WILL DESTROY THE RECTIFIER DIODES
IN ALTERNATOR.

AS A PRECAUTIONARY MEASURE, DISCONNECT
UNGROUNDED (HOT) BATTERY TERMINAL WHEN
CHARGING BATTERY IN CAR, CONNECTING CHAR-
GER IN REVERSE WILL DESTROY THE RECTIFIER
DIODES IN THE ALTERNATOR.

The requirements of the alternator mechanical instatlation
are several: (1) solid vibration-free attachment of the
mounting bracket to the engine and alternator to the
moutning bracket, (2) correct belt alignment, and (3)
protection from road spray, and from engine exhaust
system heat.

Hardened steel flat washers should be substituted for spring
lockwashers on bracket and alternator as mounting hard-
ware. Flat washers tend to provide and retain greater
surface tension while lockwashers, under vibration, wear
the metal away and lose their locking ability. Lockwashers
should be used against steel surfaces.

ALTERNATOR PULLEY ALIGNMENT

Correct belt alignment is essential for maximum alternator
and belt service life. The center line of all pulleys related
to the alternator drive must be within 1/32" of true center,
Figure 2-1.

Best results are obtained if the belts wrap the alternator
pulley by at least 100°. Lesser wraps induce belt slipping,
belt and pulley wear and overheating of the front alternator
bearing, Figure 2-2,

ENGINE _}\!

AB 758

ALTERNATOR PULLEY AND
DRIVE PULLEY MUST BE
IN LINE WITH EACH OTHER
WITHIN 17327

FIG.2-1 ALTERNATOR BELT ALIGNMENT

SECTION 2.

INSTALLATION
PROCEDURE

100°

UA 7663

SUGGESTED BELT WRAP AT
LEAST 100° FOR BEST BELT
DRIVE
FIG.2-2 ALTERNATOR BELT INSTALLATION

ALTERNATOR PULLEY RATIO

The diameter of the alternator pulley will determine the
RPM of the alternator for a given engine speed. Correct
pulley selection will permit the alternator to produce an
acceptable current output at idle, yet, will not allow
alternator overspeed at engine top operating RPM. Excess
alternator speed over 8,000 RPM tends to shorten bearing
life.

Figure 2-3 shows the dimensionai detail for machining
other pulleys to fit the rotor shaft. Consult your
Distributor for information on pulleys and mounting
brackets.

KEYWAY FOR #5
WOODRUFF KEY

MACHINE ANY PROJECTIONS
FROM THIS SURFACE

e~ e AS REQUIRED

f

1.31 DIA]

| REAR OF
L LI5 PULLEY
b Wi

FIG. 2-3 PULLEY DIMENSIONAL DETAIL



Tighten pulley nut to 40 - 50 foot pounds. Tighten drive
belts by applying pressure to the alternator front housing
only. Do not apply pressure to the rear housing or stator.
Set belt tension to engine manufacturer recommendations.
If this information is not available, tighten belts to the
point where the alternator fan cannot be turned by hand.

ROTATING ALTERNATOR REAR HOUSING

For special installation purposes, the alternator rear hous-

6:00 0'CLOCK

ing may be rotated to four different mounting positions
spaced 90° apart, Figure 2-4. To rotate the housing, pro-
ceed as follows:

{1) Remove brush assembly and isolation diode (if used).

(2) Completely remove any three thru-bolts.

{3) Remove fourth bolt only enough to clear front housing
(this bolt temporarily holds the rear housing and stator
together while rotating them).

(4) Rotate the rear housing to the desired position.

{5) Install all thru-bolts.

300 0'CLOCK

TN

/60

9:00 0'CLOCK

FIG.2-4 TYPICAL ALTERNATOR MOUNTING POSITIONS



REGULATOR MOUNTING (REMOTE REGULATORS)

Locate the voltage regulator in the front of the engine com-
partment and if possible, below the level of the exhaust
manifold; mount in a convenient place on metal fender
well or radiator cowl, If a metal surface is not available
for mounting the regulator, then it should be mounted on
a metal plate at least 8 by 8’ square. The metal plate can
then, in turn, be mounted in a cool location. Shock mount
the regulator if severe vibration is noted. Secure the regula-
tor to the metal plate rigidly.

Mount the regulator with three number 10 self-tapping
screws. Use the regulator as a template to locate holes;
drill holes with a 5/32"" or number 24 drill.

If severe vibration of the regulator is expected, use cable
clamps to secure regulator wires to prevent their move-
ment under vibration.

ALTERNATOR
CHARGE
PATH

N

AMMETER

N

CHARGE | CHARGE

DIS-

AMMETER

Ammeter requirements vary with application. An original
equipment ammeter may be difficult to replace with a
higher reading meter due to limited panel space and the
vehicle wiring system. For an ammeter to show alternator
charge and accessory discharge, it must be connected as
shown in Figure 2-5.

An accessory ammeter may be used if it provides 100-0-100
scale information. Such meters are available in two types:
direct reading and separate shunt types. Figure 2-6 and
2-7 explains their application and features.

All connections must be clean and tight, using terminal
hardware capable of carrying the electrical load and physi-
cal stresses imposed by the installation.

BATTERY
DISCHARGE
PATH

LAMP LOAD

|

ACCESSORY
LOAD

CIGARETTE
LIGHTER

43382

FIG. 2.6 AMMETER CHARGE & DISCHARGE CIRCUIT
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FIG. 2-6 ALTERNATOR AMMETER INTERWIRING DIAGRAM (DIRECT READING METER)
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GENERAL

It is desirable to test the charging system (alternator & volt-
age regulator) in the vehicle using the vehicle wiring harness
& electrical loads that are a permanent part of the system.
In-vehicle testing will then provide the technician with an
operational test of the charging system as well as the major
components of the electrical system.

PRELIMINARY CHECKS & TESTS

Before starting the actual electrial test procedure, the
charging system, battery & wiring should be checked to
eliminate possible problem areas. The following pro-
cedure is recommended:

1. Check the condition & adjustment of belts.

A. If the alternator fan can be moved by pushing on a
fan blade with your finger, the belts should be
adjusted.

B. Replace any worn or glazed belts.

2. Check to see that all terminals, connectors & plugs are
clean & tight.

A. Loose broken or corroded connections cause high
resistance and this could cause overcharging,
undercharging or damage to the charging system,

B. Badly corroded battery cables could prevent the
battery from reaching a fully charged condition.

3. Check battery condition & charge if necessary. A low
or discharged battery may cause false or misleading
readings on the in-vehicle tests.

4, Testing Precautions
DO NOT disconnect load {alternator output lead) from
alternator while the alternator is operating.

DO NOT remove alternator from car without first dis-
connecting the grounded battery cable. If battery
must be removed, disconnect grounded cable first.

DO NOT under any circumstances, short FIELD term-
inal of alternator to ground.

DO NOT disconnect voltage regulator while alternator
is operating.

TEST EQUIPMENT REQUIREMENTS

The Alternator and Regulator tests outlined require elec-
trical test equipment to measure voltage. A good quality
voltmeter with an appropriate scale which can be easily
read should be used.

DC VOLTMETER: 0-50 Volt Scale

BATTERY TEST EQUIP: Any commercial type hydro-
meter with temperature correction scale, or Electronic
Battery Tester NOTE: Many maintenance free batteries
cannot be tested with a hydrometer.

SECTION 3.

TEST
PROCEDURE

STORAGE BATTERY

The vehicle storage battery circuit represents a continuous
although variable electrical load to the alternator. If the
circuit, positive or negative, is opened or broken while the
alternator is charging, the loss of the battery will result in
the charging voltage rising to unsafe levels.

High voltage may damage the alternator and regulator, as
well as damage either electrical accessories or instruments.

The following rule applies to all alternator charging sys-
tems: CAUTION: IF A BATTERY IS BEING INSTALL-
ED, MAKE CERTAIN THAT THE GROUND POLARITY
OF THE BATTERY AND THE GROUND POLARITY OF
THE ALTERNATOR ARE THE SAME. REVERSE
POLARITY WILL DESTROY RECTIFIER DIODES IN
THE ALTERNATOR.

BATTERY INSPECTION

The following table illustrates typical ranges of specific
gravity for a cell in various states of charge. THE BAT-
TERY MUST BE AT LEAST 75% OF FULL CHARGE
FOR EFFECTIVE ALTERNATOR TESTING.

1.260 SP. GR. | 1.280 SP. GR. CHARGE
BATTERY BATTERY STATE
1.230 Sp. Gr. 1.250 Sp. Gr. 75% Charged
1.200 Sp. Gr. 1.220 Sp. Gr, 50% Charged
1.170 Sp. Gr. 1.190 Sp. Gr. 25% Charged
1.140 Sp. Gr. 1.160 Sp. Gr. Very Low Cap.
1.110 Sp. Gr. 1.130 Sp. Gr. Discharged
CAUTION: CARE SHOULD BE TAKEN WHEN

WORKING ARQOUND THE BATTERY
AS A SPARK COULD IGNITE THE
GASES WHICH COLLECT ABOVE THE
BATTERY WHEN CHARGING,

TEST PROCEDURE — Continued on next page.
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IN-VEHICLE TEST PROCEDURE FOR: A; 6 VOLT, 55 AMP — A/8AL, HA/8HA, RA/8AR:
12/24 VOLT, 35 - 62 AMP ALTERNATORS — NEGATIVE GROUND SYSTEM WITH ISOLATION DIODE

No/Low Battery ““Charge” Condition

engine operation.)

Charge indicator shows “No Charge’’ or constant
“discharge” with engine idling.

{Symptoms: Dim lights, hard starting, poor

(WHAT TO DO)

(CAUSES) v
NOT
o OK
Broken/Loose/Slipping alternator belt Sa— o Adjust/Replace belt
lox
NOT
. : . i OK
Limited charging system operating time s Charge battery as necessary
lox
NOT
Loose, dirty, corroded terminals, plugs, OK Clean, repair, replace
broken leads, etc. as required.
1o.<
NOT
OK Clean terminals,

Battery Condition

charge or replace

lOK

¢

%

12

removal for test & repair.

(Refer to Section 4)

1. Engine stopped (key “on”’) — 1.5—-3 volts
@ Reg. terminal o . Engine stopped (key “‘on”) or idling — charge
2. Engine |dl_mg — charge mdxcatorvshows No indicator shows “No Charge’ {ind. lamp “'off”)
Charge” (ind. lamp “off"’)/charging voltage /battery voltage @ Reg. terminal.
@ Reg. terminal.
NOT NOT
Replace oK . . OK
. Perform *’lsolation Diode Test {open})” . . Replace
Isp{atlon o (Refer to Test No. 1) Worn, intermittent, broken brushes e Brushes
Diode
lox i oK
NOT
. OK
Further investigation requires alternator Perform *‘Regulator Test {(open)’ hemmeefipd Replace
(Refer to Test No. 2) Regulator

lox

Further investigation requires alternator

removal for test & repair

(Refer to Section 4)

CHARGING SYSTEM DIAGNOSTIC CHART NO. 1




Excessive Battery ""Charge’ Condition

Charge indicator shows constant "‘charge’’
with engine idling

(Symptoms: Frequent Lamp burnout, exces-
sive gasing, frequent water addition)

(CAUSES) l (WHAT TO DO)
NOT
Regulator leads {loose {neg.), dirty, OK Clean, repair &
corroded terminals, plugs, broken & replace as necessary
wires, etc.)
OK
1. Engine stopped (key "“on”) — 1.5-3 volts 1. Engine stopped (key “on’’) — Battery volt-
@ Regulator terminal. age @ Requlator terminal. (ind. lamp “off").
2. Engine idling — Charge indicator shows 2. Engine idling — Charge indicator shows
constant “'charge”’/voltage @ regulator constant “charge”/same charging voltage @
terminal approx. one volt greater than @ Regulator & output terminals.
output terminal.
NOT
Replace Perform *‘Regulator Test (shorted)” Perform “Isolation Diode Test {shorted)” } OK Replace
Regulator {Refer to Test No. 3) (Refer to Test No. 4) Isolation
Diode
l oK l oK
Further investigation requires alternator Further investigation requires alternator
removal for test & repair. removal for test & repair.
{Refer to Section 4) {Refer to Section 4)

CHARGING SYSTEM DIAGNOSTIC CHART NO. 2

13
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_YEL (I USED)
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=3 A (ouTPUT) BATTERY VOLTAGE +
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EXCITATION RESISTOR,
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. 6,12,0R 24 VOLT FOR 12/24 VOLTS,  (INTEGRAL REGULATOR
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YC-15F7 El

s et | FIG. 3-2 REGULATOR TEST (OPEN)

ALTERNATOR/REGULATOR TESTS

Test No. 1 — Isolation Diode Test (open)

CONDITIONS: Engine operation (see text){after proper
hook-up is made & test leads connected),
no electrical loads.

With voltmeter connected as shown in Figure 3-1, measure
and note voltages at alternator terminals A and B with
engine ‘off’" (key “on”). Start engine and recheck voltages
at terminals A and B. If voltmeter now indicates a voltage
increase at B only, the isolation diode is open (defective)
and must be replaced.

14

Test No. 2 — Regulator Test (open)

CONDITIONS: Engine stopped (key “on”) or idling
{after proper hook-up is made & test
leads connected) and voltmeter set-up
as shown in Figure 3-2.

Indicator lamp will be “off’” and battery voltage will be
measured at alternator terminal B. After jumper addition,
the indicator lamp should now be “on” {and 1.5—3 volts
should be present at terminal B of alternator), with key
on and engine stopped, thus indicating an “open” (def-
ective) regulator. If lamp is still not on, check bulb and
harness. If lamp is still not on, an open field circuit {brush-
es, slip-rings, etc.) is indicated and alternator must be
removed for repair.
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REGULATOR
(SEE NOTE 4)
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DIODE.

|
|
| 1. 12 8 24V: 55A UNITS WITH SINGLE ISOLATION DIODE SHOWN.
I
|

3. BRD SERIES REGULATORS ONLY - USE EXTERNAL
EXCITATION RESISTOR,

AT (ouTRUT)
1l
=355 "B (REGULATOR)

EXCESSIVE OUTPUT VOLTAGE, SEE TEXT

VOLTAGE ABOUT 1 VOLT GREATER THAN
AT "A"

N
+

€,12, OR 24 VOLT
BATTERY

4. R2 SERIES REG FOR 6 VOLTS. BRH SERIES
REG FOR 12 VOLTS., BRD & BRF SERIES REG
FOR 12/24 VOLTS. (INTEGRAL REGULATOR
ON RA/BAR SERIES).

5.

RZ2, BRF, 8RH SERIES REGULATORS OMNLY.

&
ﬂ— FRAME (NEGATIVE) ]

FiG. 3-3 REGULATOR TEST (SHORTED)

DuAL 1SOLATION DIODE DETAL

wOGTHGLE TSOLATHION DI00E SHOWN,

TS FOR

A,
i ISOLATEON

(8185 BLGULATORS ONLY,

] FIG. 3-4 ISOLATION DIODE TEST (SHORTED)

Test No. 3 — Regulator Test (shorted)

CONDITIONS:
as shown in Figure 3-3).

Start engine and run at fast idle {approx. 1,000 RPM) with
no electrical loads. Continue running engine until volt-
meter reading stabilizes at the regulator high end setting.
This reading must not exceed the system voltage limits
shown in the following chart.

Engine idling {after connecting voltmeter

SYSTEM VOLTAGE
6
12
24
32

OUTPUT VOLTAGE LIMIT
7.5
15.0
30.0
40.0

If excessive voltage readings are obtained, the regulator is
probably shorted (defective} and should be replaced. How-
ever, be sure that a shorted isolation diode is not the cause

of the problem (refer to Test No. 4 Isolation Diode Test
{shorted).

Test No. 4 — Isolation Diode Test (shorted)
CONDITIONS:

Engine idling (after voltmeter is connect-
ed as shown in Figure 3-4).

With ignition key n’'/"off”” and engine not running,
battery voltage will be measured at both the regulator and
output terminals of the alternator. After starting and
idling engine, the output voltage will be approximately
one volt higher than normal due to the shorted isolation
diode. If the same voltage can be measured at both the
requiator and output terminals, the isolation diode is
shorted {defective) and requires replacement. Also, a
shorted diode will discharge the battery {engine not run-
ning) rather quickly since the field is connected directly
to the battery at all times (regardless of key position).

15
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REGULATOR
(SEE NOTE 4)

VOLTS

-+
.~

(NS GMD

UNITS

SEE NOTE 5 -
rrn ~ !
< 2
e & |
] = ]
> 5
Ly £ ! NEGAT IVE
_ A 2 OUTPUT LEAD
= | ON INSULATED
GROUND
EXCITATION / SYSTEMS
RESISTOR
(SEE NOTE 3) SINGLE DUAL ISOLATION DJODE
1SOLAT [ ON | DETAIL
_ DIODE (SEE |
NOTES 1 & 2)
Q | NOTES:
][ | 1. 12 & 24V; 35A UNITS WITH SINGLE ISOLATION DIODE SHOWN.
| 2. REFER TO DETAIL ABOVE FOR TEST POINTS FUR
6V-55A; 12V-35 TO 37A, 40A, 51 TO 594,
60-52A; 24V~35A UNITS WITH DUAL 1SOLATION
TEST POINT INDICATION D10DE.
rf o ¥ - 3. BRO SERIES REGULATORS ONLY- USE EXTERNAL
3.7 "A" (oUTPUT) CHARGING VOLTAGE EXCITATION RESISTOR.
6,12, OR 24 VOLT 4. R2 SERIES REG FOR 6 VOLTS, BRH SERIES
BATTERY REG FOR 12 VOLTS. BRD & BRF SERIES REG

ve- /5%

FOR 12/24 VOLTS. (INTEGRAL REGULATOR
ON RA/BAR SERJES).

5. R2, B8RF, BRH SERIES REGULATORS ONLY.

El FRAME (NEGATIVE) |

FIG.3-5 ALTERNATOR OUTPUT TEST

Test No. 5 — Alternator Output Test

CONDITIONS: Engine running at fast idle (after volt-
meter is connected as shown in Figure
3-5).

Start and run engine at a fast idle of approximately 1,000
RPM. Turn on vehicie headlights and blower fan {low
speed).  Check for nominal system output volitages as
shown in the following chart.

SYSTEM *NOMINAL

VOLTAGE OUTPUT VOLTAGH
6 6.9-7.4

12 13.8—-14.8

24 27.6-29.6

32 36.5—-39.5

*VOLTAGES MAY VARY A FEW TENTHS OF A VOLT
(HIGHER OR LOWER) DUE TO AMBIENT TEMPERA-
TURE VARIATIONS.

If the alternator output voltage does not fall within the pro-
per range, the alternator should be disassembled for further
inspection and tests. Refer to Section 4 (overhaul/repair
procedure) for additional information.



IN-VEHICLE TEST PROCEDURE FOR: A; 6 VOLT, 55 AMP — A/8AL, HA/8HA, RA/BAR;
12/24 VOLT, 35—62 AMP ALTERNATORS — POSITIVE GROUND SYSTEM WITH ISOLATION DIODE

No/Low Battery “Charge’” Condition

(Symptoms

Dim lights, hard starting, poor
engine operation,)

Charge indicator shows "No Charge’” or constant
“discharge” with engine idling.

(WHAT TO DO}

(CAUSES) v
NOT
) o OK
Broken/Loose/Slipping alternator helt | Adjust/Replace belt
1OK
NOT
. ; N OK
Limited charging system operating time S Charge battery as necessary
lOK
NOT
Loose, dirty, corroded terminals, plugs, OK Clean, repair, replace
brokea leads, etc. as required.
lOK
NOT
OK Clean terminals
Battery Condition — e 4 ¢ '

charge or replace

vLOK

+

1

1. Engine stopped (key “on"} — 1.5-3 volts
@ R‘eg‘ 'terimiﬂal o | Engine stopped (key "“on’} or idling — charge
2. Engine idling — charge m,dacatorvshovvs No indicator shows “No Charge’ {ind. lamp “‘off’")
Charge” (ind. lamp “off”"}/charging voltage /battery voltage @ Reg. terminal.
@ Reg. terminal.
eprace OK Perform ""isolation Diode Test (o . Ok
) e pen} o . - Replace
Isolation jiumsmmssd (Refer to Test No. 1) Worn, intermittent, broken brushes s Brushes

Diode

lOK

lOK

removal for test & repain.

(Refer to Section 4)

Further investigation requires alternator

Perform “‘Regulator Test {(open}”” el Replace

(Refer to Test No. 2)

Regulator

iox

Further investigation requires alternator
removal for test & repair

(Refer to Section 4)

CHARGING SYSTEM DIAGNOQOSTIC CHART NO. 1
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Excessive Battery “Charge’’ Condition

Charge indicator shows constant ‘“charge’’
with engine idling

{Symptoms: Frequent Lamp burnout, exces-
sive qasing, frequent water addition)

!

(CAUSES)

(WHAT TO DO}

Regulator feads {loose (neg.), dirty,
corroded terminals, plugs, broken
wires, etc.)

NOT
OK

Clean, repair &
replace as necessary

oK

4

s

1. Engine stopped (key “on") — 1.5—3 volts
@ Regulator terminal.

2. Engine idling — Charge indicator shows
constant “charge” /voltage @ regulator
terminal approx. one volt greater than @

1. Engine stopped {(key “on’’} — Battery voit-
age @ Regulator terminal. {ind. lamp “off"’).

2. Engine idling — Charge indicator shows
constant “‘charge’’/same charging voltage @
Regulator & output terminals.

output terminal.

!

NOT NOT
Replace OK Perform ““Regulator Test {shorted)’” Perform ’‘Isolation Diode Test (shorted)” § OK Replape
Regulator (Refer to Test No. 3) {Refer to Test No. 4) gioc:ggon

3 ox

1o»<

Further investigation requires alternator
removail for test & repair.

(Refer to Section 4)

Further investigation requires alternator
removal for test & repair.
{Refer to Section 4)

CHARGING SYSTEM DIAGNOSTIC CHART NO. 2

ALTERNATOR/REGULATOR TEST

Test No. 1 — Isolation Diode Test (open)
CONDITIONS: Engine operation (see text) (after proper
hook-up is made & test leads connected),
no electrical loads.

With voltmeter connected as shown in Figure 3-6, measure
and note voltages at alternator terminals A and B with
engine “off” (key "‘on’’}. Start engine and recheck voltages
at terminais A and B. If voltmeter now indicates a voltage
increase at B only, the isolation diode is open (defective)
and must be replaced.

18

Test No. 2 — Regulator Test (open)

CONDITIONS: Engine stopped {(key “on’) or idling
(after proper hook-up is made, test leads
connected) and voltmeter set-up as shown

in Figure 3-7.

Indicator lamp will be "‘off’”” and battery voltage will be
measured at alternator terminal B. After jumper addition,
the indicator lamp should now be “on’ (and 1.5—3 volts
should be present at terminal B of alternator), with key
on and engine stopped, thus indicating an “‘open’’ (defec-
tive) regulator. [f lamp is still not on, check bulb and
harness. If lamp is still not on, an open field circuit {brush-
es, slip-rings, etc.) is indicated and alternator must be
removed for repair.
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a FRAME (POSITIVE) i - TACH AL OR URLTS..

FiG. 3-8 REGULATOR TEST (SHORTED)

Test No. 3 — Regulator Test (shorted)
CONDITIONS:  Engine idling {after connecting voltmeter
as shown in Figure 3-8).

Start engine and run at fast idle (approx. 1,000 RPM)
with no electrical loads. Continue running engine until
voltmeter reading stabilizes at the regulator high end sett-
ing.  This reading must not exceed the system voltage
limits shown in the following chart.

SYSTEM OUTPUT VOLTAGE
VOLTAGE LIMIT
6 7.5
12 15.0
24 30.0
32 40.0

isolation diode. If the same voltage can be measured at
both the regulator and output terminals, the isolation diode
is shorted (defective) and requires replacement. Also,
a shorted diode will discharge the battery (engine not
running) rather quickly since the field is connected dir-
ectly to the battery at all times (regardiess of key posi-
tion).

Test No. 5 — Alternator Qutput Test

CONDITIONS: Engine running at fast idle (after volt-
meter is connected as shown in Figure

3-10).

Start-and run engine at a fast idle of approximately 1,000
RPM. Turn on vehicle headlights and blower fan (low
speed). Check for nominal system output voltages as
shown in the following chart,

If excessive voltage readings are obtained, the regulator is
probably shorted (defective) and should be replaced. How-
ever, be sure that a shorted isolation diode is not the
cause of the problem {refer to Test No. 4 — lIsolation
Diode Test (shorted).

Test No. 4 — Isolation Diode Test {shorted)
CONDITIONS:

Engine idling (after voltmeter is conn-
ected as shown in Figure 3-9).

With ignition key ‘“on”/“off’” and engine not running,
battery voltage will be measured at both the regulator
and output terminals of the alternator. After starting
and idling engine, the output voltage will be approx-
imately one volt higher than normal due to the shorted

20

SYSTEM *NOMINAL
VOLTAGE OUTPUT VOLTAGE
6 6.9—- 74
12 13.8 — 14.8
24 27.6 — 29.6
32 36.5 - 39.5

*VOLTAGES MAY VARY A FEW TENTHS OF A VOLT
(HIGHER OR LOWER) DUE TO AMBIENT TEMPERA-
TURE VARIATIONS.

If the alternator output voltage does not fall within the
proper range, the alternator should be disassembled for
further inspection and tests. Refer to Section 4 {overhaul/
repair procedure) for additional information.
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IN-VEHICLE TEST PROCEDURE FOR: A/HA/RA; 12/24 VOLT, 35 & 60-62
AMP ALTERNATORS — POSITIVE GROUND (INS) SYSTEM WITH ISOLATION DIODE

No/Low Battery "“Charge’” Condition

engine operation,)

Charge indicator shows ““No Charge’’ or constant
“discharge’” with engine idling.

{(Symptoms: Dim lights, hard starting, poor

(CAUSES) v

Broken/Loose/Slipping alternator belt

(WHAT TO DO)

NOT
et

lOK

Adjust/Replace belt

Limited charging system operating time

NOT

Charge battery as necessary

lOK

Loose, dirty, corroded terminals, plugs,
broken leads, etc.

Clean, repair, replace
as required.

Jor

Battery Condition

NOT

Clean terminals,
charge or replace

{OK

o

¥

Engine stopped (key “‘on’’) or idling — charge
indicator shows "“No Charge” {ind. lamp “'off”’)
/battery voltage @ Reg. terminal.

Isolation
Diode

22

;

1. Engine stopped (key “on”’}) — 1.6—-3 volts
@ Reg. terminal
2. Engine idling — charge indicator shows “No
Charge”” (ind. lamp “off”’}/charging voltage
@ Reg. terminal.
NOT
Replace

& OK Perform ‘““Isolation Diode Test {open}”

(Refer to Test No. 1)

lox

NOT

Replace
Brushes

Further investigation requires alternator
removal for test & repair.

(Refer to Section 4)

Worn, intermittent, broken brushes a—
NOT

lox
oK

Perform ‘‘Regulator Test {open)” SENBR.
(Refer to Test No. 2)

Replace
Regulator

EK

Further invectigation requires alternator
removal for test & repair

(Refer to Section 4)

CHARGING SYSTEM DIAGNOSTIC CHART NO. 1




Excessive Battery "'Charge’” Condition

{Symptoms:

Charge indicator shows constant “‘charge”
with engine idling

Frequent Lamp burnout, exces-
sive gasing, frequent water addition)

(CAUSES) l

Requiator leads (loose (neg.), dirty,
corroded terminals, plugs, broken
wires, etc.)

OK

NOT
OK

(WHAT TO DO)

Clean, repair &
replace as necessary

4

1.

Engine stopped (key “on”) — 1.56—3 volts
@ Regulator terminal.

2. Engine idling — Charge indicator shows

constant “charge’ /voltage @ regulator
terminal approx. one volt greater than @

Replace
Regulator

output terminal.
NOT

OK Perform "'Regulator Test {shorted)”
{Refer to Test No. 3}

J ox

Further investigation requires alternator
removal for test & repair.

{Refer to Section 4)

:

1. Engine stopped (key “on’") — Battery volt-

age @ Regulator terminal. (ind. lamp "off”’).

2. Engine idling — Charge indicator shows
constant ““charge’’/same charging voltage @
Regulator & output terminals.

¢

NOT

Perform "Isolation Diode Test (shorted)” OK Replace
Isolation
Diode

(Refer to Test No. 4)

lox

Further investigation requires alternator

removal for test & repair.
{Refer to Section 4)

CHARGING SYSTEM DIAGNOSTIC CHART NO. 2

23



EBE

REGULATOR
(SEE NOTE 3)

EXCITATION
RESISTOR

VOLTS

SINGLE

DIODE (SEE NOTES
14 2)

NEG QUTPUT

1SOLATION

+ - M o
@ NOTES:

1. 24 VOLT, 35 AMP UNIT WITH SINGLE ISOLATION

DIODE SHOMK.
2. REFER T0 DETAIL ABOVE FOR TEST POINTS FOR
TEST POINT INDICATION 12/24 VOLT, 35 AMP & 60 TO 62 AMP WNITS
1 WITH DUAL 1SOLATION DIODES.
=324 "A"(QUTPUT POS) | BATTERY voLTacE + - 3. B8R SERIES REG FOR 12 VOLTS, BRD & BRF SERIES

i
" FOR 24 VOLTS. (INTEGRAL REGULATOR FOR RA UNITS).
i 1 4
L4235 78" (REGULATOR) | CHARGING VOLTAGE z o T

(INDICATOR LAMP "C" OFF OR DIM)

El FRAME (POSITIVE) ]

FIG. 3-11 ISOLATION DIODE TEST (OPEN)
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FIG. 3-12 REGULATOR TEST (OPEN)

ALTERNATOR/REGULATOR TESTS

Test No. 1 — Isolation Diode Test {open)
CONDITIONS: Engine operation (see text) (after test
leads connected), no electrical loads.

With voltmeter connected as shown in Figure 3-11, measure
and note voltages at alternator terminals A and B with
engine "off”” (key “on’’). Start engine and recheck voltages
at terminals A and B. If voltmeter now indicates a voltage
increase at B only, the isolation diode is “‘open”’ (defective)
and must be replaced.

24

Test No. 2 — Regulator Test (open)
CONDITIONS: Engine stopped (key “on’) or idling
(after proper hook-up is made & test
leads connected) and voltmeter set-up
as shown in Figure 3-12.

Indicator lamp will be “off” and battery voltage will be
measured at alternator terminal B. After jumper addition,
the indicator lamp should now be “‘on” {(and 1.5—3 volts
should be present at terminal B of alternator), with key
on and engine stopped, thus indicating an “"open’ (defec-
tive) regulator. If lamp is still not on, check bulb and
harness. If lamp is still not on, an open field circuit (brush-
es, slip-rings, etc.) is indicated and alternator must be re-
moved for repair.
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Test No. 3 — Regulator Test (shorted)
CONDITIONS: Engine idling (after connecting volt-
meter as shown in Figure 3-13).

Start engine and run at fast idle (approx. 1,000 RPM)
with no electrical loads. Continue running engine until
voltmeter reading stabilizes at the regulator high end
setting. This reading must not exceed the system volt-
age limits shown in the following chart.

SYSTEM VOLTAGE
12
24

OUTPUT VOLTAGE LIMIT
15.0
30.0

If excessive voltage readings are obtained, the regulator
is probably shorted (defective) and should be replaced.
However, be sure that a shorted isolation diode is not
the cause of the problem (refer to Test No. 4 — lsola-
tion Diode Test (shorted).

]‘FIG. 3-14 ISOLATION DIODE TEST (SHORTED)

Test No. 4 — Isolation Diode Test (shorted)
CONDITIONS: Engine idling (after voltmeter is conn-
ected as shown in Figure 3-14).

With ignition key “on”/"off”” and engine not running,
battery voltage will be measured at both the regulator
and output terminals of the alternator. After starting
and idling engine, the output voltage will be approx-
imately one volt higher than normal due to the shorted
isolation diode. If the same voltage can be measured
at both the regulator and output terminals, the isolation
diode is shorted (defective)] and requires replacement.
Also, a shorted diode will discharge the battery (engine
not running) rather quickly since the field is connected
directly to the battery at all times (regardless of key posi-
tion).
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BLK
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-1

FIG. 3-15 ALTERNATOR OUTPUT TEST

Test No. b — Alternator Output Test

CONDITIONS: Engine running at fast idle (after volt-
meter is connected as shown in Figure
3-15).

Start and run engine at a fast idle of approximately 1,000
RPM. Turn on vehicle headlights and blower fan (low
speed). Check for nominal system output voltages as
shown in the following chart.

SYSTEM *NOMINAL
VOLTAGE OUTPUT VOLTAGE
12 13.8 - 14.8
24 27.6 — 29.6

*VOLTAGES MAY VARY A FEW TENTHS OF AVOLT
(HIGHER OR LOWER) DUE TO AMBIENT TEMPERA-
TURE VARIATIONS.

If the alternator output voltage does not fall within the pro-
per range, the alternator should be disassembled for further
inspection and tests. Refer to Section 4 (overhaul/repair
procedure) for additional information.



IN-VEHICLE TEST PROCEDURE FOR: BAL/8AR; 12 VOLT, 3537, 5155 & 6062
AMPERE ALTERNATORS — NEGATIVE GROUND SYSTEM WITH FIELD DIODE

No/Low Battery “Charge” Condition

Charge indicator shows “No Charge’’ or constant

“discharge” with engine idling.

{Symptoms: Dim lights, hard starting, poor
engine operation.)

(WHAT TO DO)

(CAUSES) }
NOT
L 0K )
Broken/Loose/Slipping alternator belt s Adjust/Replace belt
lOK
NOT
o , . OK
Limited charging system operating time s Charge battery as necessary
lox
NOT
Loose, dirty, corroded terminals, plugs, OK Clean, repair.
broken ieads, etc. Replace as required
1OK
NOT
OK | t inal
Battery Condition S . Clean terminals,
charge or replace

{OK

r

¢

Engine stopped (key “’on*’) or idling — charge
indicator shows "No Charge” (ind Lamp
“on’'}/1.56-3 volts @ Reg. terminal.

Engine stopped (key “on”’) or idling — charge
indicator shows “No Charge” (ind. lamp "off"’})
/battery voltage @ Reg. terminal.

Replace
tield
diode

NOT
i

!

{Refer to Section 4)

NOT
Perform “Field Diode Test (open)” Worn, intermittent, broken brushes -——.OK Replace
(Reter 10 Test No. 1) a ’ brushes
lOK lOK
NOT
o . . , OK | moos
Further investigation requires alternator Perform "'Regulator Test (open)’ eyt D EP1ACE
re moval for test & repair (Refer to Test No. 2) regulator

lOK

Further investigation requires alternator
removal for test & repais

(Refer to Section 4)

CHARGING SYSTEM DIAGNOSTIC CHART NO. 1
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Excessive Battery Charge’” Condition

Charge indicator shows constant “'charge’”
with engine idling

{(Symptoms: Frequent Lamp burnout, exces-
sive gasing, frequent water addition)

(CAUSES) l

(WHAT TO DO)

Regulator leads (loose (neg.), dirty,
corroded terminals, plugs, broken
wires, etc.)

NOT
OK Clean, repair &

oK

replace as necessary

y

1. Engine stopped (key “on”’} — 1.5—3 volts
@ Regulator terminal.

2. Engine idling — Charge indicator shows
constant ‘‘charge’’/ same voltage @ regula-
tor & output terminals.

d

NOT
OK

r——

Replace regulator

Perform “Regulator Test (shorted)”

{Refer to Test No. 3)

on

Further investigation requires alternator

removal for test & repair.
{Refer to Section 4)

CHARGING SYSTEM DIAGNOSTIC CHART NO. 2

ALTERNATOR/REGULATOR TESTS

Test No. 1 — Field Diode Test (open)
CONDITIONS: Engine stopped (key ‘““on’/idling (after
proper hook-up is made & test leads
connected), no electrical loads.

Check for battery voltage at terminal A and for 1.5-3
volts at terminal B, Figure 3-16. Add jumper (JU1} bet-
ween terminals A and B. If indicator lamp now goes
“off”” and charging voltage is present at terminal A, the
field diode is probably “‘open’ {(defective) and alternator
should be removed for repair.

28

Test No. 2 — Regulator Test (open)
CONDITIONS: Engine stopped (key ‘‘on”} or idiing
{after proper hook-up is made & test
leads connected) and voltmeter set-up
as shown in Figure 3-17.

The indicator lamp will be "off’”” and battery voltage will
be present at alternator terminal B (reg). After jumper
addition, the indicator lamp should now be “on’” (and
1.5—3 volts should be present at terminal B of alterna-
tor), with key “on’’ and engine stopped, thus indicating
an open (defective} regulator. If lamp is still not "‘on”,
an open field circuit {brushes, slip-rings, etc.) is indicated
and alternator repair is required.
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Test No. 3 — Regulator Test (shorted)

CONDITIONS: Engine idling (after connecting volt-
meter as shown in Figure 3-18).

Start engine and run at fast idle (approx. 1,000 RPM)
with no electrical loads. Continue running engine until
voltmeter reading stabilizes at the regulator high end
setting. This high end voltage reading must not exceed
15 volts for a correctly operating charging system.

If excessive voltage readings are obtained, the regulator
is probably shorted (defective) and should be replaced.
However, in charging systems with Delco 2-pin plug in-
tegral regulator — make sure “sense’ voltage is approxi-
mately the same (not less) as output voltage or overcharg-
ing will result (even with a good regulator). For example,
if the sense-to-output terminal voltage difference is greater
than a few tenths of a volt, and the regulator is good,
check for voltage drops in the wiring system.

Test No. 4 — Alternator Qutput Test

CONDITIONS: Engine running at fast idle (after volt-
meter is connected as shown in Figure
3-19).

Start and run engine at a fast idle of approximately 1,000
RPM. Turn on vehicle headlights and blower fan (low
speed).  Check for nominal system output voltage of
between 13.8—-14.8 volts for a properly operating charg
ing system. (Voltages may vary a few tenths of a volt
(higher or lower) due to ambient temperature variations).

If the alternator output voltage does not fall within the
proper range, the alternator should be disassembled for
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further inspection and tests. Refer to Section 4 (overhaul/
repair procedure) for additional information.

VOLTAGE REGULATOR TEST & ADJUSTMENT
GENERAL

Several types of regulators are utilized in these Alternator
Systems and are described as foilows:

The R-2 series is used in 6 volt systems with isolation diode,
and in positive and negative ground configurations.

The 8RH Series is employed in 12 volt systems with isola-

‘tion diode, and also in positive and negative ground appli-

cations.

The 8RD and 8RF Series are used in 12 and 24 volt systems
with isolation diode and in negative and positive ground
applications.

8RB/8RH Series Regulators are used in 12 volt systems
with field diode, and in negative ground arrangements.

The 8RD regulators are the only types that provide an
adjustable pot or switch for setting system output voltage.
All other Regulators are non-adjustable and must be pro-
perly selected for any given alternator system.

Alternators with isolation diodes employ regulators that
sense a regulator terminal voltage approximately 1 volt
greater than the output voltage. Regulators in field diode
type alternator systems sense auxiliary terminal voltages
equal to the output reference level, From this it can be
seen that the proper regulator must be used in any system
if optimum performance is to be realized.
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FIG. 3-19 ALTERNATOR OUTPUT TEST

The regulators are of all solid-state design and incorporate
temperature compensation that automatically provides a
slightly higher charging voltage in cold weather, and a
lower voltage in hot weather,

VOLTAGE SETTING PROCEDURE FOR 8RD SERIES
REGULATORS

The regulator voltage setting may be changed from the fac-
tory established value in order to accommodate a special
operating situation, The most desirable setting is the one
that allows the alternator to maintain a fully charged bat-
tery with minimum water usage. Carefully check all cir-
cuit connections to eliminate loose wires or higher resis-
tance junctions prior to adjusting the regulator. Figure
3-21 shows a typical equipment set-up diagram for regula-
tor test and adjusting purposes.

ADJUSTMENT PROCEDURE (FIG. 3-20)

1.

Y

L]

With engine off, connect voltmeter across the alter-
nator output and negative (or ground) terminals, and
connect an ammeter in series with alternator output,
Figure 3-21.

Vehicle should be set-up so that alternator RPM is
2000—4000 RPM (3000 RPM is optimum). Loads
should be applied to achieve 20% of alternator output
current rating. System should be stabilized in this
condition for 5 minutes for optimum results.

Continue to operate engine until voltmeter pointer
stops moving, indicating that the electrical system
has stabilized (minimum of 5 minutes, maximum
of 15 minutes).

VOLTAGE
DJUSTMENT CONTROL
(SW OR PQT)

|/ INCREASE VOLTAGE
T SETTING

CONTROL COVER
REMOVED

FIG. 3-20 TYPICAL REGULATOR CONTROL
ADJUSTMENT DETAIL
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FIG.3-21 TYPICAL REGULATOR TEST SET-UP DETAIL

Use a 3/8' nut-driver or socket wrench to remove
the control cover.

Use a small (1/8" blade) screwdriver to rotate the
control until the desired voltage is reached. Reg
ulators with switch type controls have 5 discrete
positions, each of which represents a voltage change
of 0.3 volt (12V) or 0.6 volt {24V). Regulators
with pot controls are continuously variable and
adjustable over approx. the same voltage range.
Regulators are shipped with controls in the center
position. (DO NOT FORCE THE CONTROL PAST
ITS END STOPS AS THIS WILL DAMAGE CON-
TROL.) Rotation of control in clockwise direction
(toward “HI"" position) increases voltage-rotation

in opposite direction decreases voltage. When chang-
ing control positions, load may have to be readjusted
to maintain the ““20% of alternator rating’’ reguire-
ment,

Replace the control cover,
Turn engine off.

Disconnect the voltmeter from the alternator output
terminals.

Disconnect the ammeter from the alternator output
circuit and reconnect the QUTPUT lead to the alter-
nator OUTPUT terminal.



GENERAL

The following instructions are presented as a general
overall procedure for complete disassembly of an alter-
nator. However, it should be pointed out that following
the complete procedure whenever a repair is necessary
will seldom, if ever, be required. In cases where the causes
of the malfunction are known, it is only necessary to
follow that portion of the procedure directly related to re-
solving the problem. Similarly, when the reasons for the
malfunction are uncertain, it will be necessary to follow
the procedure in greater depth in order to isolate and
correct the problem in a systematic and efficient manner.

in addition, referring to the following troubleshooting
diagrams should help identify some of the more common
problems to concentrate on during the overhaul/repair
procedure.

REPAIR/OVERHAUL PROCEDURE
DISASSEMBLY
REMOVE VOLTAGE REGULATOR (RA/8AR Series) —

SECTION 4.

REPAIR/OVERHAUL
PROCEDURE

Make certain that the regulator connector leads are disconn-
ected from the studs of the rectifier diode plate. NOTE:
Observe regulator lead colors and connections to facilitate
reassembly.  Remove three regulator mounting screws,
hold regulator away from rear housing, detach regulator
brush connecting lead.

REMOVE BRUSH ASSEMBLY — Mount the alternator

in a vise, with the rear housing facing you. Remove Brush
assembly. See Figure 4-4.

Remove the two (2) number 8-32 tapping screws, cover,
and insulator (Figure 4-4), Pull brush assembly straight
out, sufficient to clear the locating pins, then lift brush
assembly out. (Procedure is the same for single and dual
terminal brush assemblies).

“NOISY "
LOW ALTERNATOR ALTERNATOR
NO OUTPUT ‘
ALTERNATOR {
OUTPUT LOOSE
DEFECTIVE DRIVE
‘ INTEGRAL PULLEY
DEFECTIVE REGULATOR ‘
INTEGRAL
REGULATOR CRACKED OR
WORN DAMAGED
J BRUSHES HOUSING
DEFECTIVE ‘ ‘
BRUSHES
GROUNDED/SHORTED WORN
v ROTOR WINDINGS BEARINGS
OPEN J ‘
ISOLATION/
FIELD GROUNDED/SHORTED SHORTED
DIODE STATOR WINDINGS RECTIFIER
J ‘ DIODE
OPEN J’
SHORTED/OPEN
ROTOR RECTIFIER SHORTED OR
DIODE GROUNDED
STATOR
FIG. 4-1 ALTERNATOR WINDINGS

TROUBLESHOOTING
DIAGRAM

FIG. 4-2 ALTERNATOR

(NO OUTPUT). TROUBLESHOOTING FIG.4-3 ALTERNATOR
DIAGRAM TROUBLESHOOTING
(LOW OUTPUT) DIAGRAM
{NOISY)
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8x1
TAPPING
SCREW

BRUSH & HOLDER
ASSEMBLY

FiG. 4-4 BRUSH ASSEMBLY REMOVAL

BRUSH INSPECTION AND TESTING — Figure No.
4-5 shows terminal arrangement and testing procedure for
single terminal brush assemblies. Figure No., 4-6 shows
dual terminal arrangement and testing procedure. Brush
material is carbon composition,

A 1S INSULATED BRUSH -
C 1S GROUNDED BRUSH ST

CONTINUITY:

FROMATOB
FROMCTOD

NO CIRCUIT:
FROMDTOAOR B

TESTWITH 12 VOLT DC TEST
LAMP OR OHMMETER.

FiIG.4-5 SINGLE TERMINAL BRUSH TEST

The original brush set may be reused if the brushes are
3/16" or longer, and if brushes are not oil soaked or crack-
ed. Compare spring tension to a new set, Figure No. 4-7.
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TEST WITH 12 VOLT DC TEST
LAMP OR OHMMETER.

F1G.4-6 DUAL TERMINAL BRUSH TEST

D
BRACKET TE!E!'VE:.NAL

GROUNDED INSULATED
BRUSH BRUSH

FIG. 4-7 BRUSH INSPECTION



ISOLATION
DIODE

NUT
DRIVER

FIG. 4-8 ISOLATION DIODE REMOVAL

REMOVE ISOLATION DIODE (ISOLATION DIODE
MODELS) — Remove hex nuts and insulators fastening the
isolation diode assembly to the rectifier diode terminal
studs, see Figure No. 4-8. Insulating washers and sleeve
may be reused if in good condition. Figure 4-9 illustrates
the different types of isolation diodes used with these
alternator series.

Test the isolation diode to determine if the diode will
pass direct current voltage and current in only one direction
while rejecting the opposite polarity. A commercial diode
tester, 12 volt D.C. Test Lamp or ohmmeter may be used
for this test. Do not use an A.C. test lamp.

SINGLE DIODE HEAT SINK
12/24 VOLT, 35-37 AMPERE

LARGE PLATE
{SINGLE DIODE}

DIODE
DUAL DIODE, 12 VOLT, 40 OR
51-55 AMPERE OUTPUT

DUAL DIODE, 24 TO
32 VOLTS, 35

LARGE PLATE
(DUAL DIODES) AMPERE QUTPUT
/. ===DI0DES
SMALL PLATE

(SINGLE DIODE)
DIODE

SINGLE DIODE, 12 & 24/32 VOLT

NOTE: CHECK ALTERNATOR NAMEPLATE {35’37 AMPERE OUTPUT

FOR VOLTAGE AND GROUND POTENTIAL
INFORMATION.

FiG. 4-9 ISOLATION DIODE IDENTIFICATION

Isolation diodes, used in 12 and 24 volt negative ground
systems, should test alike. Positive potential should pass
from the bare metal input areas through the heat sink and
diode (s), to the output stud, as shown in Figure No.
4-10.

BARE METAL {NPUT
AREA OF HEAT SINK

BATTERY

POSITIVE
OUTPUT
STUD

FIG. 4-10 ISOLATION DIODE (DUAL) TEST
(NEG. GND. UNITS)

Reverse test leads and retest as shown in Figure No. 4-11,
the test lamp should not light.

BARE METAL INPUT
AREA OF HEAT SINK

BATTERY

FIG.4-11 ISOLATION DIODE (DUAL) TEST
(NEG. GND. UNITS)

Positive Ground units use the isolation diode test shown in
Figure No. 4-12, This is the foreward bias test that should
light test lamp.

BARE METAL INPUT
AREA OF HEAT SINK A

BATTERY

OUTPUT
STUD

FIG. 4-12 ISOLATION DIODE (DUAL) TEST
(POS. GND. UNITS)
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BARE METAL INPUT

LAMP SHOULD KOT LIGHT -

QOO

BATIERY
2y

w25

FIG. 4-13 ISOLATION DIODE (DUAL) TEST
(POS. GND. UNITS)

Figure No. 4-13 is the reverse bias test, the test lamp should
not light,

If test lamp lights regardless of how test leads are switched
the isolation diode is shorted. If test lamp fails to light
regardless of test lead switching, the isolation diode is open.
Replace diode if necessary. NOTE: Single and dual isola-
tion diodes are tested in the same manner.

NOTE: Some manufacturers may paint the alternator to
match their engine color, concealing the identify-
ing color of the isolation diode. Check ground
polarity and system voltage information on alter-
nator name plate to insure correct test procedures
are followed.

Do not soak the isolation diode in any solvent that could
remove the protective, corrosion resistant paint.

NUT
DRIVER

up- 305

FiG. 4-14 THRU-BOLT REMOVAL

REMOVE THRU-BOLTS — See Figure No. 4-14 remove
four thru-bolts, and associated square nuts located in re-
cessed areas in front housing.

SEPARATE REAR HOUSING FROM FRONT HOUS-
ING — Carefully insert two small bladed screwdrivers in
the stator slots between stator and front housing (See
Figure 4-15.
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% SCREWDRIVERS ———" Jf

CAUTION: DO NOT
INSERT SCREWDRIVER
BLADES MORE

THAN 116"

FIG.4-15 FRONT & REAR HOUSING SEPARATION

Do not insert screwdriver blades deeper
than 1/16" to avoid damaging stator wind-
ing.

CAUTION:

Apply prying pressure at several points around the stator
to extract rotor and front housing as an assembly. Do not
burr the stator core which would make reassembly difficult.

At this time, the rear housing and stator are one assembly,
the front housing and rotor are another assembly. Con-
tinue with disassembly of the stator and rear housing.

REMOVE REAR HOUSING — Place the open end of the
stator on a clean work surface, free of metal chips that
could damage the stator windings. Rernove all hex nuts
and insulators from the diode terminal studs, Figure No.
4-16.

LOCKNUTS

FiG. 4-16 LOCKNUT REMOVAL



SEPARATE REAR HOUSING FROM RECTIFIER DIODE
TERMINALS — Carefully and evenly tap the rectifier diode
terminal studs out of the rear housing, as shown in Figure
No. 4-17. Lift rear housing off the studs. Remove any in-
sulating sleeves remaining in terminal stud holes. The stator
and diode sets are removed as an assembly.

NOTE: Models with stator tap must have lead disconn-
ected from insulated stud before rear housing
can be separated from stator & diode sets,

STATOR

FIG. 4-17 REAR HOUSING & DIODE TERMINAL
SEPARATION

INSPECTION OF REAR HOUSING — Inspect the rear
housing for a cracked or broken casting, stripped threads or
evidence of severe wear in the bearing bore due to a worn
rear bearing, as shown in Figure No. 4-18.

If casting is to be reused, clean in solvent, dry with com-
pressed air. Also, a new rear bearing retainer “O” ring
should be installed as shown in Figure No. 4-52,

DISCONNECT RECTIFIER DIODES FROM STATOR —
It is necessary to unsolder the stator leads from the recti-
fier diode terminals, in order to properly test each diode.
Make note of the diode to stator connections for reassem-
bly purposes later on.

CHECK FOR
CHECK BEARING  S1pimpep
BORE THREADS

CHECK SIDES FOR
CRACKS DUE TO IMPROPER
ﬁ“\ BELT ADJUSTMENT PROCEDURE

CHECK FOR
BROKEN WEBS

v -296

FIG. 4-18 REAR HOUSING INSPECTION

RECTIFIER
DIODES

DIODE b
TERMINAL e

FIG. 4-19 UNSOLDERING RECTIFIER DIODE

Figure No. 4-19 shows a heat dam in place between the top
of the diode and diode body, in order to protect the diode
from damage in removing and replacing the stator leads.
Allow solder joint to cool for a few seconds before remov-
ing heat dam. Avoid bending or twisting diode terminal.
NOTE: Use only rosin core (electrical) solder for all
alternator service operations.

G1ODE TERMINALS
(TEST POINTS)

FIG. 4-20 RECTIFIER DIODE TEST POINTS

TESTING RECTIFIER DIODES ~ If a commercial diode
tester is available, test the diodes according to the equip-
ment manufacturers instructions, test points are shown
in Figure No. 4-20. NOTE: In field diode models, remove
the 3 leads to the field diode assembly before testing
rectifier diodes.

When using a 12VDC test lamp or ohmmeter, the same
test points are used. All diodes in the positive heat sink,
where the part number is printed in RED, should test as
indicated in Figure No. 4-21.

Figure No. 4-22, shows testing of the negative rectifier
diode assembly, where the part number is printed in Black.

Replace the complete rectifying diode assembly if any
diode in the assembly is open or shorted.
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CURRENT FLOWS
CURRENT DOES NOT FLOW +

= ,.'
NOTE

COLOR DOT ON DIGDE BODY

SIGNIFIES CATHODE TER~

MINAL WHICH IS NOT VISIBLE
ON POSITIVE DIODES,

POLARITY OF
APPLIED VOLTAGE

FIG. 4-21 POSITIVE DIODE TESTS

CURRENT FLOWS CURRENT DOES NOT FLOW

T +
NOTE
COLOR DOT ON DIODE 80DY
SIGNIFIES CATHODE TER-
MINAL WHICH IS VISIBLE ON

POLARITY OF NEGATIVE DIODES.

APPLIED VOLTAGE

FiIG. 4-22 NEGATIVE DIODE TESTS

NOTE: Do not connect test lsads to the terminal studs,
they may be loose. Loose studs are secured to the
heat sink when the diode assembly is assembled
to the rear housing.

REMOVE FIELD DIODE ASSEMBLY (FIELD DIODE
MODELS) — Remove hex nut and washer securing the field
diode assembly to the ungrounded rectifier diode heat
sink, Figure 4-23. Unsolder the three leads at the rectifier
diode terminals to free or test the field diode assembly.
Use heat dams to protect the rectifier diodes in all solder-
ing operations.

Using a commercial diode tester or 12 volt DC test lamp;
check for continuity from each lead separately to the
center metal contact stud; Continuity should be observed
in one direction (polarity) only, and all diodes should
check alike, Figure 4-24. If any diode is defective replace
the entire field diode assembly; refer to Figure 4-25 for
component layout details.

STATOR TESTING

The alternator stator assembly consists of three individual
windings, wound on a common metal core or lamination.,
The lamination is epoxy coated to provide durable insula-
tion, Figure No. 4-26,
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RECTIFIER
DlooE

HEAT
SINK

ASSEMBLY

FIG. 4-23 REMOVING FIELD DIODE ASSEMBLY
(FIELD DIODE MODELS)

COMMERCIAL ]
DIODE

ESTR

FIG. 4-24 TESTING FIELD DIODE ASSEMBLY

INSULATING
SUEVE .

5/ i

INSULATING
WASHER—""

YT ———r

3“l|

INSULATING : 34" INSULATING
WASHER WASHER

RECTIFIER
DIODE (3}

FiG. 4-25 FIELD DIODE ASSEMBLY DETAIL
(FIELD DIODE MODELS)



EPOXY
INSULATION

LAMINATION

70940X1 o290

FIG.4-26 STATOR ASSEMBLY

The usual reference to stators concerns the method of term-
inating the ends of the three windings. They may be conn-
ected in a Wye or a Delta circuit, as shown in Figure 4-27.

WYE STATOR WINDING CONNECTION

& ' B

COMMON

C

VA 358

DELTA STATOR WINDING CONNECTION

120 VOLT AC
25 WATT LAMP

TEST
INSULATOR  £aDS

FIG. 4-28 STATOR TEST CIRCUIT

CONNECT TO 120 VAC -

i = : f

INSULATED LEADS 4

Visually inspect stator wingings for possible discoloration
due to overheating. Some slight overall discoloration with
age is an acceptable condition. However, discoloration in
certain areas only (“hot spots”) is probable evidence of
shorted or grounded {defective) windings. Defective
windings will result in lower output voltage and premature
failure of the alternator. Testing the stator with a 110V
AC Test Lamp, Figure No. 4-28 may be a general or a
specific test.

GENERAL TESTS — With diodes separated from leads,
but all connecting leads intact, check between each junc-
tion, and from each junction to the lamination, as shown
in Figure No. 4-29. Replace the stator if test indicates
open or grounded windings.

LEADS DISCONNECTED
FROM DIODES

INSULATING
SLEEVES

CHECK FOR DISCOLORED
WIRE ENAMEL

LAMINATION

A&B

B&C

D APPLY TEST LAMP PROBES BETWEEN:
INY: } _ TEST LAMP SHOULD LIGHT

(IF LIGHT FAILS TO LIGHT, AN OPEN
WINDING 1S INDICATED)

APPLY TEST LAMPPROBES -

BETWEEN A, B, OR C & LAMINATION-
LAMP SHOULD NOT LIGHT (LIGHTED
LAMP INDICATES A GROUNDED
WINDING}

E F

UA3ST

FIG. 4-27 TYPICAL STATOR WINDING CONNECTIONS

FIG. 4-29 STATOR TEST

SPECIFIC TESTING — Requires unsoldering the diode
connecting leads from each junction. The common term-
inal on Wye type windings must be unsoldered and wire
ends separated.
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FIG. 4-30 WYE STATOR TEST POINTS

Figure No. 4-30 shows the three circuits of a Wye wound
stator.

Test each winding for, (1) continuity, or complete circuit
between the wire ends, (2} for a short circuit with either
of the other windings and (3) for a ground between the
winding and the metal lamination, Replace stator if any
winding is open; shorted or grounded.

Replacement stators have diode conecting leads soldered
to the windings.

INS. RECTIFIER .
DIODE SET /488

FIELD DIODE
MODELS

FIG. 4-31 RECTIFIER DIODES REASSEMBLED TO
STATOR

Reassemble diode sets to the stator leads, be sure to use a
heat dam to protect the diodes from heat damage, Figure
4-31. Be sure to replace any insulating sleeves over the
winding junctions and properly dress leads prior to assem-
bly. On Wye type units, a new piece of shrink tubing
(Class A type for 150°C use) must be placed over the
common lead junction. Usually, radiant heat from a
small soldering iron is sufficient to properly shrink the
tubing.

On field diode model alternators, assemble diode to rec-
tifier diode heat sink and connect leads: see Figure 4-25.

REMOVE PULLEY, FAN AND SPACER — The pulley is
a slip-fit on the rotor shaft, positioned with a Woodruff
Key. Remove the nut and lockwasher from the shaft using

an impact wrench or other suitable tool, Figure 4-32.
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FIG. 4-32 PULLEY REMOVAL

After nut and lockwasher are removed the alternator may
be separated from the pulley. Stubborn cases may require
the use of special service tools.

The fan will slide over the key. The key may be removed
with diagonal pliers, or with a screwdriver as shown in
Figure No. 4-33.

WOODRUFF
KEY

FIG. 4-33 WOODRUFF KEY REMOVAL

Figure No. 4-34 shows the fans that may be used with
these alternator series.

Inspect the fan for cracked or broken fins, note the con-
dition of the mounting hole. If worn from running loose,
replace the fan to insure balance.

Inspect pulley for possible faults as listed in Figure No.
4-35,



'FOR CRACKS

CHECK FOR {\\
WORN HOLES %~ \

\\\
\

\Y

CHECK FOR
WORN HOLES

REVERSE (CCW) ROTATION

STD (CLOCKW I SE) ROTATION

INSPECT FINS FOR
CRACKS

INSPECT BORE

FOR WEAR —_|

vA-19G

BI-DIRECTIONAL ROTATION

FIG. 4-34 TYPICAL FANS AND INSPECTION POINTS
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REMOVE FRONT BEARING RETAINER A/BAL &
RA/BAR Series — Use a pair of long nose pliers to com-
press the ears of the front bearing retainer, lift retainer
free of recess, as shown in Figure No. 4-36.

HA/8HA SERIES — Remove three bearing retainer screws,
Figure 4-38,

SEPARATE FRONT HOUSING FROM ROTOR — Tap the
shaft on a wooden block, as shown in Figure No. 4-37, to
separate front housing from the front bearing. |If special
pullers are needed for this operation, check for any damage
to the front housing after such use.

Inspect front housing for possible faults as shown in Figure
No. 4-38.

If original housing is reused, clean with solvent, dry with
compressed ajr.

AND LIFT,

A/BAL & RA/8AR SERIES

b
FRONT WooDEN
HOUSING BLOCK

ve-237

FIG. 4-37 SEPARATE FRONT HOUSING FROM ROTOR
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COMPRESS EARS OF
BEARING RETAINER

CHECK FOR WORN
DRIVE SURFACES.

CHECK FOR POLISHED

SURFACE HERE.
NOTE COND ITION OF v
KEY GROOVE. T~
|
CHECK BORE |
FOR WEAR.
e N

FIG.4-35 PULLEY INSPECTION POINTS

HA/8HA SERIES

FIG. 4-36 REMOVE FRONT BEARING RETAINER

CHECK CONDITION
OF THREADS

SN0,

CHECK RETAINER
RECESS

/
& CHECK FOR
7 o CRACKs

CHECK BEARING
BORE FOR WEAR 2

’ CHECK FOR MOUNTING
FOOT WEAR

FIG.4-38 FRONT HOUSING INSPECTION



umtll!".%

FIG. 4-41 REMOVE REAR BEARING

FIG. 4-39 REMOVING FRONT BEARING

POLE FINGERS

REMOVE FRONT BEARING FROM ROTOR — Use
bearing puller to pull bearing off shaft. If bearing is to be
re-used, puller must contact inner race only, Figure 4-39.
Remove front bearing retainer from shaft, inspect for dis-
tortion, replace if unsatisfactory.

# SLIP RINGS BEARING
AREA

SHAFT
THREADS

HA/8HA SERIES — Separate sleeve from bearing on units
with 5/8"" shaft diameter. Re-use sleeve with new bearing,
Figure No. 4-40.

KEY SLU/

REAR BEARING

* TEST CURRENT DRAIN OR
NOTE: PLACE TEST LEADS WINDING RESISTANCE BETWEEN
ON SLIP RING EDGES TO RINGS.

AVOID CREATING ARCS ON

INSTALL ON SHAFT
WITH SHOULDER
TOWARD ROTOR

BRUSH CONTACT SURFACES.
FiG. 4-42 ROTOR INSPECTION & ELECTRICAL TESTS n

A. Current Draw or Resistance of the Winding

CAUTION: Turn off DC power source before re-
moving test leads to avoid arc damage
to slip ring surfaces.

FRONT BEARING

SLEEVE

1. CURRENT DRAW IN AMPERES, @ 70° to 80°F.
6 VOLT MODELS, RATED AT: CORRECT CURRENT
FIG. 4-40 FRONT BEARING & SLEEVE ASSEMBLY DRAW @ 5.0V
(HA/SHA SERIES) 55 AMPERES 1.65 to 2.25 AMPERES

12 VOLT MODELS, RATED AT: CORRECT CURRENT

. DRAW @ 10.0V
illustrates removal of rear bearing from rotor shaft. 40 AMPERES 1.65 to 2.25 AMPERES
51-55 AMPERES 1.65 to 2.25 AMPERES
60-62 AMPERES 1.95 to 2.565 AMPERES
ROTOR INSPECTION AND ELECTRICAL TESTING — 24 VOLT MODELS, RATED AT: CORRECT CURRENT
Check the rotor assembly for the following electrical pro- DRAW @ 20.0V
35 AMPERES 1.28 to 1.88 AMPERES

perties, see Figure No. 4-42.
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2. RESISTANCE OF WINDING IN OHMS, @ 70° to 80°F,
(ALTERNATE WINDING TEST)

NOTE: Rotor winding resistance is measured directly
across the slip rings.

6 VOLT MODELS, RATED AT: CORRECT WINDING

RESISTANCE
55 AMPERES 2.2 10 3.0 OHM
12 VOLT MODELS, RATED AT: CORRECT WINDING
RESISTANCE
35 & 37 AMPERES 4.2 t0 5.5 OHM
40 AMPERES 4.0 to 5.2 OHM
51-55 AMPERES 4.0 to 5.2 OHM
60-62 AMPERES 4.2 to 5.5 OHM

24 VOLT MODELS, RATED AT: CORRECT WINDING
RESISTANCE
35 AMPERES 11.0 to 14.0 OHM

B. Grounded Slip Ring or Winding

Use 12 volt DC test lamp, ohmmeter, or 110V AC
test lamp. Place one test lead to the retor body and
the other on either slip ring. Open circuit from ejther
stip ring to the rotor body is a correct condition.

C. Condition of Slip Rings

1. Clean brush contacting surfaces with fine crocus
cloth, wipe dust and residue away.

2. 1f surfaces are worn beyond this restoration, replace
the enttire rotor assembly.

D. Rotor Shaft and Pole Pieces

(1) Stripped threads on shaft
(2) Worn key slot

(3} Worn bearing surface

{4) Scuffed pole fingers

(5} Worn or dry rear bearing

Replace rotor assembly if any of the above faults are
noted with the exception of item (5).

NOTE: New rotors include a new rear bearing and new
slip rings as part of the assembly.

If rear bearing requires replacement, follow instructions
for this operation.

REASSEMBLY

INSTALL NEW FRONT BEARING AND RETAINER —
Remove any burrs or foreign material from bearing cavity
in housing. Press new bearing using driver tool that exerts
pressure on the outer race only, as shown in Figure No.
4-43.

Place bearing retainer in recess, make certain retainer
ears line up with opening in the housing. Use wooden
dowel to exert pressure on the retainer while locking edge
of retainer in recess, as shown in Figure No. 4-44. On
HA/8HA Series, install front bearing retainer and secure
with three screws.

HA/8HA SERIES — Assemble sleeve and front bearing
on the units with 5/8” rotor shaft, Place bearing sleeve
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PRESS

DRIVER TOOL
CONTACTS
QUTER BEARING
RACE ONLY

/FRONT

BEARING

\ FRONT

HOUS ING

FIG. 4-43 INSTALLING FRONT BEARING

3/4" W00D
GOWEL OR
EQUIVALENT

RETAINER

FIG. 4-44 INSTALLING FRONT BEARING RETAINER

combination in cavity, with sleeve shoulder toward rotor
body, Figure No. 4-40. Bearing for 7/8" shaft models is
placed in cavity without special positioning. Press on outer
bearing race only, Figure No. 4-43.

INSTALL NEW REAR BEARING ON ROTOR - Support
the pulley end of the rotor on an arbor press. Place the
new bearing over the end of the shaft. Select a bearing
driver that contacts only the inner bearing race, press
bearing on the shaft until inner race contacts the shoulder,
see Figure No. 4-45.

ASSEMBLE ROTOR AND FRONT HOUSING — Place the
rotor on the bed of an arbor press, using two steel blocks
for support, as shown in Figure No. 4-46. Place front
housing over shaft, Using driver sleeve that contacts inner
bearing race only, press front housing down until inner
bearing race contacts shoulder on the shaft.



DRIVER SLEEVE
CONTACTS INNER

FRONT
BEARING RACE

HOUSING
ASSEMBLY

~e—ROTOR

STEFL —e=|
BLOCK

—a— STEEL
BLOCK

L BED OF ARBOR PRESS

FIG.4-46 ASSEMBLE FRONT HOUSING
TO ROTOR
ASSEMBLE SPACER, FAN, AND PULLEY — Place pulley
spacer over shaft, Install Woodruff Key and then fan.
Install pulley, lockwasher and nut, tighten to 40 te 50 ft. Ibs.,
Figure 4-32.  FAILURE TO REGULATE TORQUE ON
IMPACT WRENCH MAY RESULT IN DAMAGED SHAFT.

Spin rotor by hand to test freedom of bearing and seals.

STATOR

INSULATED
010DE SET

GROUND
DJODE SET

38 0.0,
WASHER

SUERVE

NO INSULATING

3/4" 0.D. " WASHER REQUIRED

WASHER

FI1G.4-47 PLACEMENT OF INTERNAL INSULATORS
FOR POS. & NEG. GND. UNITSWITH ISOLATION DIODE

ASSEMBLE INSULATORS TO RECTIFIER DIODE
STUDS — See Figure No. 4-47 for the placement of the
internal insulating washers and sleeves for alternators
equipped with isolation diode and having one diode set
grounded to the alternator rear housing.

Figure 4-48 shows the placement of insulating washers and
sleeves for alternators containing a field diode with one
rectifier diode set grounded to the rear housing.

STATOR

FIELD
DiODE ——
ASSEMBLY

3/4" &5/8" 0.D.

WASHERS
{SEEFIG. 4-25) NO INS.
WASHERS
REQUIRED
SLEEVE .
3/4" 0. D,
WASHER

FIG. 4-48 PLACEMENT OF INTERNAL INSULATORS
FOR NEG. GND. UNITS WITH FIELD DIODE

Placement of insulating washers and sleeves for insulated
ground units is shown in Figure 4-49. On alternators
with a-phase tap, assemble phase tap screw and insulators
to rectifier diode plate as shown in Figure 4-50. The AC
phase tap can be added to an alternator not so equipped
by installing Kit No. 102-17.

Carefully insert rectifier diode terminal studs through the
rear housing.

On all models, install external insulating washers and lock-
nuts as indicated in Figure 4-51.
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INS. WASHERS
& SLEEVES

FIG. 4-49 PLACEMENT OF INTERNAL WASHERS AND
INSULATORS FOR INSULATED GROUND
UNITS WITH ISOLATION DIODE

‘/TEEKMNAL

i
|
1
!
! LEAD
i

|

_o— INSULATOR
SLEEVE

INSULATOR
WASHER
3/4"0.D.

STATOR s :
-
‘ RECTIFIER
SQUARE— DIODE HEAT
INSULATOR SINK

£ DOEE——
TERMINAL
STUD

FIG. 4-50 PHASE TAP TERMINAL ASSEMBLY
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INSUHATING

INSULATING WASHERS

WASHERS

STUDS GROUND
TO REAR
HOUSING

INSTALL 3/4" 0.D.
INSULATING WASHERS
QVER EACH STUD

\5\_(4 y

{POS. /NEG. GND. UNITS)

FiG. 451 PLACEMENT OF EXTERNAL INSULATORS

INSTALL REAR BEARING RETAINER IN REAR HOUS
ING — Place new synthetic O Ring bearing retainer in
the recess in the rear bearing bore, Figure No. 4-52. Lubri-
cate the exposed surface of the ring with minimum amount
of hydraulic brake fluid to ease assembly over the rear
bearing. Do not use oil.

ASSEMBLE FRONT AND REAR HOUSING — Determine
correct position of the rear housing with reference to the
alternator mounting foot, Figure 2-4. Make certain that
internal wiring is properly dressed to avoid damage by
spinning rotor.

Place rear housing over the slip ring end of the rotor and
hand press housings together. Install thru bolts, and secure



REAR BEARING RETAINER

FIG. 4-52 REAR BEARING RETAINER INSTALLATION

nuts if used, tighten evenly, 30 to 35 inch pounds. Spin
rotor by hand to test freedom of bearings.

INSTALL BRUSH ASSEMBLY — Install brush assembly in
reverse order to that given under Disassembly, refer to

Figure 4-4. On RA/8AR alternators, secure regulator with
three mounting screws after attaching leads. ‘

INSTALL ISOLATION DICDE — Refer to Figure No. 4-53
for correct placement of hardware and insulators for the
isolation diode assembly. Tighten diode mounting nuts
to 20 to 30 inch pounds.

NOTE: Alternators with small isolation diode plates do
not require any insulating washers,

Connect any brush lead jumper required as shown in
Figure No. 4-54, Place hex-locknuts over terminals, tighten
20 to 30 inch pounds,

NOTE: On RA/8AR series, perform Alternator Perfor-
mance Test before installing regulator.

This completes the reassembly of the overhauled alternator
unit.

Refer to subsequent Alternator Performance Test for in-
structions for bench testing repaired alternators.

| SOLATION
DIODE
PLATE

HEX LOCK
NUTS INSULATING

WASHER

INSULATOR
SMALL SLEEVE
INSULATING
WASHER

FIG. 4-53 ISOLATION DIODE REPLACEMENT DETAIL

47



JUMPER -

{INSULATED GND. UNITS)
{POS. GND. UNITS WITH LARGE
PLATE [SOLATION DIODD

JUMPERS,

\\\ N

1POS. GND. UNITS WITH SMALL
PLATE [SOLATION D10DE)

FIG. 4-54 FIELD CIRCUIT JUMPER APPLICATION

ALTERNATOR PERFORMANCE TEST

The following test will determine the current producing
capability of the repaired alternator. In these tests, the
alternator output is manually controlled with a field
rheostat.

Mount the alternator in a test fixture capable of providing
3000 to 4000 alternztor RPM. Select required battery
voltage and circuit polarity. Connect fixture circuit leads
and instruments to the alternator terminals as shown
in Figure No. 4-55, depending on the alternator model
being tested. Place field rheostat in maximum resistance
position.

Turn drive motor on, adiust to obtain 2000 to 4000 alter-
nator RPM. Slowly reduce field rheostat resistance, alter-
nator should develop a charge. Continue to reduce resist-
ance until alternator reaches rated current output in amp-
eres. DO NOT operate the alternator for more than a few
minutes in this manner, due to the lack of voltage control.
If the alternator will deliver its rated output, terminate the
test.
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000 000
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KEG, GROUND MODELS W ITH
LARGE {SOLAT{ON DIODE

After successful completion of these tests, the alternator
is ready for installation; refer to Installation Section 2 for
procedure and additional information.

FIELD

FIELD
RHEQSTAT

POSITIVE
ouTPUT

NOTE: VOLTAGE AT AUXILIARY (REGULATOR) A
TERMINAL SHOULD BE
APPROX, 1 VOLT HIGHER
THAN QUTPUT VOLTAGE.

N\ Vi /
AMMETER VOLTMETER
F + + 7R -
+ -
@ ¥
oCc CO0
BATIERY
6,12,0R 24 VOLT
NEGATIVE GROUND MODELS
WITH LARGE 1SOLATION DiODE
FIELD
FIELD RHEOSTAT

AUXILIARY —
o
AY
ADD TEST %
JUMPER AN NEGAT IVE
ouTPLT
AL [ -
AMMETER S0 VOLIMETEw et
i ¥ = = b +

NOTE: VOLTAGE AT AUXILIARY (REGULATOR) =
TERMINAL SHOULD 8E
APPROX. 1 VOLT HIGHER

: eie
BATTERY
612,08 24 VOLT

THAN OUTPUT VOLTAGE, © POS ITIVE GROUND MODELS

WiTH LARGE 1SOLATION DIODE

FIG. 455 ALTERNATOR PERFORMANCE TEST
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FIG. 455 ALTERNATOR PERFORMANCE TEST (CONT'D.)
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