Chapter Thirteen

Electrical Systems

This chapter provides service procedures for the
battery, charging system, starting system, ignition
system and switches. Wiring diagrams are included
a the end of the book. Tables 1-4 are at the end of
the chapter.

BATTERY

Since bateries used in maine gpplicaions
endure far more rigorous treatment than those used
in an automotive chaging sysem, they ae
congructed differently. Marine betteries have a
thicker exterior case to cushion the plates indde
during tight turns and rough weether. Thicker
plates are dso used, with each one individudly
fastened within the case to prevent premature
failure. Spill-proof caps on the battery cells prevent
electrolyte from spilling into the bilges.
Automoative batteries should only be used in an
emergency Situation when a suitable marine battery
is not available.

To assure aufficient cranking power, Mercury
Marine recommends the use of a 12-volt marine
battery with a minimum cold cranking amperage
of:

a 2 amps per cu. in. displacement for 4-cylinder

engines.

b. 1 1/2 amps per cu. in. displacement for

6-cylinder engines.

c. 1 amp per cu. in. displacement for 8-cylinder

engines.

The battery used should aso have a reserve
capecity rating of at least 100 minutes. Table 1
provides the suggested cold cranking amperage for
current MerCruiser engines. For engines not
induded in Table 1, refer to the recommended
specifications provided above to cdculate the
minimum cold cranking amperage requirement.

NOTE
A “Deep Cycle’ battery may not be suitable for
use with MerCruiser engines. Such batteries are
designed to charge and discharge at moderate
current levels. 1T the battery does not have a cold
cranking amperage rating, it should not be used.

A good date of charge should be maintained in
the battery. Any battery that cannot deliver at least
9.6 volts under a starting load should be recharged.
If recharging does not bring it up to strength or if it
does not hold the charge, replace the battery.
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Care and Inspection

1. Disconnect both battery cables and remove the
battery hold-down clamp. See Figure 1 for atypical
ingtallation.

NOTE
Some batteries have a carry strap built-in for use
in Sep 2.

2. Attach a battery carry strap to the terminal
posts. Remove the battery from the battery tray.

3. Check the entire battery case for cracks.

4. Inspect the battery tray or container for
corrosion and clean if necessary with a solution of
baking soda and water.

NOTE
Keep cleaning solution out of the battery cells in
Sep 5 or the eectrolyte will be serioudly
weakened.

5. Clean the top of the battery with a stiff bristle
brush using the baking soda and water solution
(Figure 2). Rinse the battery case with clear water
and wipe dry with a clean cloth or paper towel.

6. Position the battery on the battery tray and
install the hold-down clamp. Tighten the clamp
bolt snugly.

7. Clean the battery cable clamps with a stiff wire
brush or one of the many tools made for this
purpose (Figure 3). The same tool is used for
cleaning the battery posts. See Figure 4.

8. Reconnect the positive battery cable, then the
negative cable.

CA UTION
Be sure the battery cables are connected to their
proper terminals. Connecting the battery
backwards will reverse the polarity and damage
the alternator.
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9. Tighten the battery connections and coat with a
petroleum jely such as Vasdine or alight minerd
grease.

NOTE
Do not overfill the battery cels in Sep 10. The
electrolyte expands due to. heat from charging
and will overflow if the level is more than 3/16
in. above the battery plates.

10. Remove the filler and check the
electrolyte level. Add didtilled water, if necessary,
to bring the level up to 3/16 in. above the platesin
the battery case.

Testing

Hydrometer testing is the best way to check
battery condition. Use a hydrometer with
numbered graduations from 1.1 00- 1.300 rather
than one with just color-coded bands. To use the
hydrometer, squeeze the rubber bdl, insert thetip
in a cell and release the bal (Figure 5).

NOTE
Do not attempt to test a battery with a
hydrometer immediately after adding water to

the cells. Run the engine or charge the batteryfor
15-20 minutes to alow the water and eectrolyte
to mix thoroughly.

Draw enough eectrolyte to float the weighted
float indde the hydrometer. Note the number in
line with the surface of the dectrolyte. This is the
specifi geﬁra/ity for the cdl. Return the dectrolyte
to the cel from which it came,

The specific gravity of the dectrolyte in each
battery cdl is an excdlent indicator of that cdl’'s
condition. A fully charged cell will read 1.275 or
more a 68" F (20° C). A cell in good condition may
read from 1.250-1.280 while one in fair condition
reads from 1,225-1.250. If the cdl tests below
1.225, the battery must be recharged. Charging is
aso necessary if the specific gravity varies more
than 0.050 from cdll to cdll.

NOTE
If a temperature-compensated hydrometer is not
used, add 0.004 to the specific gravity reading for
every 10° above 80" F (25' C). For every 10° below
80" F (25' C), subtract 0.004.

Charging

The battery does not have to be removed from
the boat for charging, but it is a recommended

Battery cable cleaning tool Battery cable

Battery post cleaning tool

Battery cable
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Do not suck in too
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Hold tube vertical

Floet must be free

Meke connections in numerical order
(disconnect in reverse order 4-3-2-l)

.‘% | second @

jumper cable

| First jumper
cable "Booster

Discharged battery

Eraﬁocedure. In many boats, the area around the
ery is not wel ventilated. Snce a charging
battery gives off highly explosve hydrogen ges,
sparks or flames occurring near the battery can
cause it to explode, spraying battery acid over a
wide area

Disconnect the negative battery cable fird, then
the positive cable. Make sure the electrolyte is fully
topped up.

Connect the charger to the battery-negative to
negdtive, pogtive to positive. If the charger output
isvariable, select a4 amp setting. Set the voltage
regulator to 12 volts and plug the charger in. If the
battery is severely discharged, alow it to charge for
a least 8 hours. Batteries that are not as badly
discharged require less charging time. Table 2 gives
approximate charge rates. Check charging progress
with the hydrometer.

Jump  Starting

If the battery becomes severely discharged, it is
possible to start and run an engine by jump starting
it from another battery. If the proper procedure is
not followed, however, jump darting can be
dangerous. Check the electrolyte level before jump
dating any betery. If it is not visble or if the
electrolyte appears to be frozen, do not attempt to
jump start the battery.

WARNING
Use extreme caution when connecting a booster
battery to one that is discharged to avoid
personal injury or damage to the system.

1. Connect the jumper cables in the order and
sequence shown in Figure 6.

WARNING
An electrical arc may occur when the final
connection is made. This could cause an
explosion jf it occurs near the battery. For this
reason, the final connection should be made to
the alternator mounting bracket and not to the
battery itself.

2. Check that al jumper cables are out of the way
of moving engine parts.

3. Start the engine. Once it dtarts, run it a a
moderate speed.

CAUTION
Racing the engine may cause damage to the
electrical ~ system.
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4. Remove the jumper cables in the exact reverse
order shown in Figure 6. Remove the cable at point
4, then 3, 2 and 1.

CHARGING SYSTEM

The charging system consists of the battery,
aternator, voltage regulator, charge indicator light
or gauge and wiring. A variety of systems have
been used on MerCruiser ingallations during the
years covered by this manual.

This section includes in-boat testing and
replacement of the alternator and regulator.
Complete dternator overhaul is not practical for
the amateur mechanic. Rebuilt alternators can be
purchased quite inexpensively compared to the
time and effort involved in disassembly, testing,
repair and assembly. In some cases, such overhaul
is not even possible since components are not
avalable.

DIRECT DRIVE ALTERNATOR
CHARGING SYSTEM

The direct drive dternator charging system is
used on the MerCruiser 60, 80, 90, 470, 485 and
488 models. This system is  nealy
maintenance-free, since it has no brushes, pulleys,
belts or bearings. The stator windings are installed
on a laminated core attached to a flywhee
cover/housing (Model 80, 90,470, 485 and 488) or
aternator flywheel (Model 60). Figure 7 shows the
Model 60. Permanent magnets instaled in the
flywhedl rotate around the dtationary stator to
produce dternating current. A remote diode
rectifier changes the alternating current to direct
current.

To prevent voltage regulator damage from
excessive resistance, the ammeter circuit has been
eliminated from the wiring harness on MerCruiser
470 and 485 engines. All engines with serial No.
5847335 and above (470) or serial No. 5813434
and above (485) now use a voltmeter circuit.
Earlier 470 and 485 engines experiencing
premature regulator failure can be converted from
an ammeter to a voltmeter circuit with a voltage
regulator kit (part No. 99502A8).

System Output Test
(Models 60, 80 and 90)

Model 60

1. Disconnect the coil secondary lead from the
center tower of the distributor cap. Ground the
lead to the engine block with a jumper wire.

ALTERNATOR
STATOR

2. Disconnect the red wire at the rectifier and
connect an ammeter in series with the red wire and
its rectifier terminal.

3. Crank the engine for 10- 15 seconds to remove
any surface charge on the battery.

4. Reconnect the coil secondary lead to the
distributor cap tower.

5. Connect a tachometer to the engine according to
manufacturer’s instructions.

6. Start the engine and run at part throttle (3,000
rpm). Ammeter scale should read 11 amps or
more.

7. If ammeter reading is less than 11 amps, have
the system components tested by a deder to
determine which one is defective.

Models 80 and 90

1. Disconnect the blue stator wire from the blue
voltage regulator lead.

2. Remove the red/white wire at the rectifier and
connect an ammeter between the wire and rectifier
terminal.

3. Connect a tachometer to the engine according to
manufacturer’s instructions.

4. Start engine and run at part throttle (3,000 rpm).
Ammeter scale should read 18-25 amps.

5. If ammeter reading is within specifications but
an undercharged battery is the symptom, check
regulator wiring. If wiring is satisfactory, replace
the regulator.

6. If ammeter reading is not within specifications,
test rectifier as described in this chapter. If rectifier
is good, have the stator resistance checked by a
dedler.




ELECTRICAL SYSTEMS

369

(3 Stator

Yellow-red
Yellow-red

Test ammeter

/

— Orange -

@ Voltage

oL regulator

o

Disconnect

— Red-purple

®
o
£
g
o]
|

MERCRUISER 470 ALTERNATOR
CHARGING SYSTEM
(AIR-COOLED REGULATOR)

1. Disconnect the negative battery cable, then the
positive battery cable.

2. Disconnect the stator wires at the rectifier and
terminal  block.

3. Connect an ohmmeter between the 2 yellow/red
stator wires. The ohmmeter should read about 1/4
ohm.

4A. 3-stator wire system-Connect the ohmmeter
between the white/black wire and either yellow/red
wire. The ohmmeter should read about 2.6 ohms.
4B. 4-stator wire system-Connect the ohmmeter
between the 2 white/black wires. Meter should read
2-6 ohms.

5. Check for continuity between the stator wires
and ground. If there is continuity, replace the
stator. See Chapter Ten.

NOTE
The regulator is an enclosed unit and can only
be tested for continuity as described in Step 6. If
all other testing does not locate the source of the
problem, replace the regulator.

6. Disconnect regulator leads. Check for continuity
between the leads and between each lead and the
regulator base with an ohmmeter. Replace the
regulator if continuity is found.

MERCRUISER 470, 485 AND 488
(WATER-COOLED REGULATOR)

Constant High Output Test

1. Disconnect the negative battery cable.

2. Connect a tachometer to the engine according to
manufacturer’s instructions.

3. Disconnect the orange wire at the regulator and
connect an ammeter between the wire and its
termina. See Figure 8. Reconnect the negative
battery cable.

4. Disconnect one of the yellow/red wires at the
regulator and tape it out of the way where it will
not contact any metal.

5. Start the engine and run a 1,000 rpm. The
ammeter should show no current output. If it does,
there is a stator short to ground.

6. Reconnect the yellow/red wire to the regulator.
Disconnect the other yellow/red wire and repeat
Step 4. If there is no current output, replace the
regulator.

No Output Test

1. Disconnect both yellow/red leads and the
orange lead at the regulator. See Figure 9. Check
resistance between regulator case and yellow/red
wire studs with an ohmmeter. Replace the
regulator if a reading near zero is obtained.

13
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2. Check both yellow/red stator leads with the
ohmmeter. Replace the stator if resistance exceeds
1 ohm with ether leed.

3. Reconnect al regulator leads and disconnect the
red/purple sensing lead. Connect an ammeter
between the red/purple lead and regulator terminal.
Sart the engine and run a 1,000 rpm. If any
charging current is indicated, replace the regulator.
4. If there is no output in Step 3, reconnect the
red/purple lead. Connect the ammeter as shown in
Figure 8. Connect one yellow/red wire termind to
ground with a jumper lead. Run engine a 1,000
rpm and note anmeter reading. Ground the other
ydlow/red termina and note the reading. If output
IS less than 10 amps a either terminal stud, replace
the regulator.

RECTIFIER TEST

A Magneto Andyzer (pat No, C-91-3 1800) is

recommended for this test. If not available, the test
can be peformed with ether an ohmmeter or
self-powered test lamp.
1. Cdibrate the magneto andyzer by stting the
sdector switch to the No. 3 podtion and
connecting the small red/black test leads together.
Turn adjusment knob to dign needle with “s&t”
postion on scae. After meter is calibrated,
, disconnect red/black leads.

NOTE
IT an ohmmeter is used in Seps 2-7, it should
show continuity in only one direction when
testing positive or negative diodes. A
self-powered test lamp will light in one direction
and not in the other if the diodes are good.

2. Connect small red tester lead to either aternator
termina on rectifier. Connect smal black tester
lead to pogtive rectifier termind. See Figure 10.
Meter needle should move to right of scade No. 3.
3. Reverse pogtion of tester leads on rectifier
terminds. Meter needle should move to left of
scde No. 3.

4. Repeat Step 2 and Step 3 with the other rectifier
dternator termind. If the meter needle does not
react as specified, one or more of the postive
diodes is bad.

5 Connect small red tester lead to either alternator
termind on rectifier. Connect small black tester
lead to rectifer ground bolt. See Figure 10. Meter
needle should move to left of scale No. 3.

6. Reverse pogtion of tester leads on rectifier
terminds. Meter needle should move to right of
scae No. 3.

RECTIFIER
Positive leads terminagh

=3  Alnaiesr  terminals
Ground bolt

DELCO ALTERNATOR
(EXTERNAL REGULATOR)

F terminal
Ground strap

BAT terminal

Brush holder
assembly

@ R terminal

7. Repeat Step 5 and Step 6 with the other rectifer
dternator termind. If the meter needle does not
resct as specified, one or more of the negative
diodes is bad.

Rectifier  Replacement

1. Disconnect the rectifier termind leads.
2. Remove the hex head mounting bolt.
3. Remove the rectifier.

4, Ingdlation is the reverse of removadl.

DELCO-REMY EXTERNAL
REGULATOR SYSTEM

Ealy MerCruiser engines (except Models 60, 80
and 90) are equipped with a Delco-Remy dternator




ELECTRICAL SYSTEMS

371

®

Red .
) Black _
2 ¢ |||l||||||)-J+
Starter

12 volt battery

Black
Red
— Blug[ [
Voltage regulator [
Alternator
L)
\J
Battery light
0il pressure
Key *wit ch
Red
Gray

Red. Red
=i
12 volt battery
Black |
.@ \_ﬂ‘ﬁf\._ar Alternator
Voltage £ B G
' regulator E % F '; g
White |  ®1
R
Key switch
Ammeter
Red/white

(Figure 11) and externa voltage regulator. Three
different regulator circuits are used: the indicator
light circuit with regulator 506 (Figure 12),
ammeter circuit with regulator 507 (Figure 13) and
transistorized  regulator/ammeter  circuit  with
regulator B-37707 (Figure 14). Regulators are
non-adjustable and are serviced by replacement
only.

Undercharged  Battery

. Short/resistance  test

f A Magneto Anayzer (part No. C-91-31800) and
bolt-ohm-amp (VOA) tester are required for this

Disconnect the wiring harness from the system
components. Set the magneto analyzer on scale No.
3 (or use an ohmmeter) and check harness wires for
continuity. If continuity exists, repair or replace the
harness.

2. Set the magneto analyzer to scae No. 2 and
caibrate the unit. Clip the smal red/black tester
leads together and turn No. 2 scale adjustment
knob until meter needle is digned with “set”
position. Unclip the leads.

3. Refer to appropriate wiring diagram (Figures
12-14) and check each wire for resistance between
terminal ends and harness connections.

13
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4. Repair or replace haness if any wire in the
harness shows resistance.

5. Repeat Step 3 and check the instrument panel
wiring harness. Repair or replace haness as
required.

6. Check al connections. They should be tight and
free of corrosion. Clean or tighten as required.

7. Set the VOA tester on the O-80 scae and
connect it between the dternator BAT termina
and ground. If the meter needle reads zero, there is
an open in the circuit between the aternator BAT
termind and bettery.

8. If the problem has not been isolated, proceed
with the output test as described in this chapter.

Current output test

1. Disconnect the coil secondary lead from the
center tower of the digtributor cap. Ground the
lead to the engine block with a jumper wire.
2. Set the VOA tester on the O-20 volt scale and
connect it across the battery terminals.
3. Disconnect BAT lead at dternator. Connect an
ammeter in series with the lead and dternator
termindl.
4. Crank the engine for 10- 5 seconds to remove
any surface charge on the battery.
5. Reconnect the coil secondary lead to the
digtributor cap tower.
6. Connect a tachometer to the engine according to
manufacturer’ s indructions.
7. Start the engine and run at part throttle (3,000
rpm). Ammeter scale should read as follows:

a 42 anp alternator—30-45 amps decreasing to

15 amps within a few seconds.
b. 32 amp dternator-minimum 25 amps
decreasing to 15 amps within a few seconds.

8. Once ammeter scale reaches its lowest reading
in Step 7, note the VOA scale. It should read as
follows:

a Standard voltage regulator- 14- 15 volts.

b. Transstorized regulator-13.5- 14.5 volts.
9. If ampere output in Step 7 is less than specified,
shut the engine off. Disconnect the blue wire at the
dternator fidd termind. Start engine and run a
3,000 rpm. Connect a jumper lead to the alternator
BAT termina and quickly touch it to the aternator
field termind. The ammeter scde should show the
initid reading specified in Step 7. If it does nat,
remove the aternator and have it bench-tested by
a deder or quaified electrica shop.

(i1 f=

12 volt battery

— -
L g
Nem— £
Transistor §
voltage & Alternator
regulator |vhite | \
1
| N—
Key switch
Ammeter
Red/white

Overcharged  Battery

If the battery congstently requires the addition
of water, check to see if it is overheated due to
location. An overheated battery will overcharge
even if the dternator system is functioning
properly. If this is not the problem, replace the
regulator.

Alternator
1. Disconnect the wiring harness leads at the back

of the dternator. See Figure 15 (indicator light) or
Figure 16 (ammeter) as appropriate.

Removal/Installation
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2. Loosen dternator mounting and support
bracket bolts. Swivel alternator toward engine and
remove drive bet from the pulley.

3. Remove the mounting and support bracket
fasteners. Remove the dternator.

4. Ingdlation is the reverse of removal.

should be installed on support bracket bolt. Adjust
drive belt tenson to 45 Ib. or 1/2 in. deflection as
described in this chepter. Tighten fasteners
securely.

Regulator Replacement

1. Depress latch holding wiring harness connector
to regulator unit. Disconnect wiring harness
connector  from  regulator.
2. Remove screws holding regulator to mounting
bracket. Remove regulator.

NOTE
Early MerCruiser engines were not equipped
with a voltage regulator vibration dampening
mounting bracket. On ingtallations lacking this
bracket, install bracket part No. B-33614Al
when replacing the regulator.

3. Match harness connector and termind leads, -
then plug connector into the regulator housing.

4. Ingal regulator (and vibration dampening
bracket, if necessary) to transom. Make sure wire
harness leads have some dack. If they do nat,
reposition the regulator.

EARLY MODEL DELCO-REMY
INTEGRAL REGULATOR SYSTEM

A Delco-Remy alternator containing a
solid-gtate voltage regulator is used instead of the
externd regulator system on later MerCruiser
inddlations. This regulator can be easly identified
by the use of an exploson-ressant or flame
arrestor screen on the rear end frame (Figure 17).

Ealy integrd regulator sysems ae wired
according to the schematics shown in Figure 18
(wiring harness length less than 20 feet) or Figure
19 (wiring harness length greater than 20 feet).
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Current Output Test

Refer to Figure 18 or Figure 19 for this
procedure.
1. Perform Short/Resistance Test as described for
externd regulator sysemsin this chapter.
2. Disconnect negative battery cable.
3. Disconnect the dternator lead a the BAT
terminal. Connect an ammeter between the lead
and thetermindl. See Figure 20.
4. Connect a carbon pile across the battery
terminals (Figure 20).
5. Reconnect the negetive battery cable. Turn all
accessories on.
6. Connect a tachometer to the engine according to
manufacturer’ s ingructions.

NOTE
Snce initial voltage build-up is dependent upon
residual magnetism in the rotor, increase engine
speed as necessary to obtain the maximum
current output in Step 7.

7. Start engine and run at moderate speed (2,000
rpm). Adjugt carbon pile to obtain the maximum
current output.

8. Note the ammeter reading. If within 10 percent
of the rated output stamped on the aternator end
frame, the system is satifactory.

CAUTION
Be careful when inserting a screwdriver in the
test hole in Sep 9. The ground tab is located
about 3/ in. inside the end frame. If the
screwdriver is inserted too far, it can contact the
rotor and cause alternator damage.

9. If ammeter reading is not within 10 percent of
the rated output, record the maximum amperes
that can be obtained. Remove the flame arrestor
screen from the rear of the dternator as described
in this chepter. Insert a thin screwdriver blade
indde the test hole in the end frame (Figure 21)
and repeat Step 7.

10. Note the ammeter reading. If within 10 percent
of the rated output, replace the regulator. If not
within 10 percent of the rated output, remove the
dternator and have it bench tested by a deder or
qualified electrical shop.

LATE MODEL DELCO-REMY
INTEGRAL REGULATOR SYSTEM

Lae modd Deco-Remy integra regulator
systems incorporate a single-wire aternator (Figure
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Oil pressure
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22) or a 3-wire dternator (Figure 23). The flame
arrestor screen (Figure 17) is externdly mounted
on single-wire dternators. On 3-wire aternators,
the aternator through bolts and ground clip must
be removed to remove the flame arrestor screen.

The 3-wire dternator differs from the single-wire
modd in the type of regulator it contains. The
sngle-wire dternator regulator can only sense
internaly (indde the dternator). The 3-wire
dternator regulator contains an externa sensing
circuit, that is, the regulator can adso sense
resistance outside the alternator.

The regulator dso contains an excitation circuit
connected to the ignition switch. This circuit sends
a smal amount of current to the aternator rotor
field winding, initiating output during sarting. Asa
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result, the 3-wire dternator builds voltage more
quickly than the single-wire model, which relies on
resdud magnetism during initid Sart-up.
Voltage Regulator Test

Make sure the battery is fully charged and that
al accessories are off before performing this test.
Refer to Figure 24 for this procedure.

1. Set the voltmeter on the O-20 volt scae.

Connect the positive voltmeter lead to the positive
battery termina. Connect the negative voltmeter
lead to the negetive battery termind.

2. Connect a tachometer to the engine according to
manufacturer’ s indructions.

3. Start the engine and run at 3,000 rpm until
engine reaches norma operaing temperature
(thermostat housing hoses hot).

4. Bring engine speed down to 1,500-2,000 rpm
and note voltmeter reading. If voltage regulator is
working correctly, the reading should be between
J 139-14.7 volts.
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NOTE
If voltmeter reading is normal on a 3-wire
dtenator but the dash ligt requires frequant
replacament, paform System  Circuitry Test in
this deple to chek for excesve reddance If
votmeter  reading is high, paform the Sensing
Circuit Tegt in this chapter.

5. If voltmeter reading is low, stop the engine and
perform the Current QOutput Test in this chapter.

Current Output Test

Refer to Figure 25 for this procedure.
1. Disconnect the negative battery cable, then the
positive battery cable.
2. Disconnect the red/white wire at the alternator
BAT terminal. Connect the negative lead of a DC
ammeter to the dternator BAT termina and the
positive lead to the disconnected wire.
3. Reconnect the positive battery cable, then the
negative battery cable.
4. Disconnect the coil secondary lead from the
distributor center tower and ground it to the engine
block with a jumper lead.
5. Turn all accessories on and crank engine over
15-20 seconds to remove any surface charge from
the battery.

6. Turn all accessories off and reconnect the coil
lead to the distributor cap.
7. Connect a tachometer to the engine according to
manufacturer’s instructions.
8. Start the engine, quickly bring engine speed to
1,500-2,000 rpm and note ammeter reading. It

should be a minimum of 25 amps for single-wire

alternators or 30 amps for 3-wire alternators.

9. If alow or no output reading is obtained, stop
the engine. Perform the System Circuitry Test in
this chapter. On 3-wire aternators, also perform
the Excitation Circuit Test in this chapter.

10. If the output reading obtained is within
specifications in Step 8, remove the flame arrestor
from the rear of the aternator as described in this
chapter.

CAUTION
Be cardfl when insating a srendriver in the
tex hole in Sep 11. The ground tab is located
about 3/4 in. inside the end frame. If the
srendriver is insated too far, it can contact the
rolor and cause dtanator damege

11. Repeat Steps 4-8. Watch ammeter and insert a
thin screwdriver blade inside the test hole in the
end frame (Figure 21).

e
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12. If the reading specified in Step 7 is obtained,
replace the regulator. A low output requires further
bench testing of the dternator by a deder or
qualified electrica shop.

System Circuitry Test

NOTE
If the boat is equipped with battery isolators, the
following procedure cannot be used.

Refer to Figure 26 for this procedure.

1. Disconnect the negative battery cable, then the
positive battery cable.

2. Disconnect the red/white wire at the aternator
BAT termind. Connect the negative lead of aDC
ammeter to the dternator BAT termind and the
positive lead to the disconnected wire.

3. Reconnect the poditive battery cable, then the
negative battery cable.

4. Connect the podtive voltmeter lead to the
alternator BAT terminal and the negative

voltmeter lead to the dternator ground termind.
See Test No. 1, Figure 26.

5. Watch voltmeter needle and move wiring
harness back and forth. The meter should show a
steady battery voltage reading (approximately 12
volts). If reading varies or no reading is obtained,
check output circuit for poor connections or
damaged wiring. Correct as necessary.

6. Disconnect negative voltmeter lead from
dternator ground termina. Connect it to the
positive battery terminal. Set voltmeter on O-3 volt
scale. See Test No. 2, Figure 26.

7. Connect a tachometer to the engine according to
manufacturer’ s ingructions.

8. Start engine and bring speed to 1,500-2,000
rpm. Turn on enough accessories to obtain a 10
amp reading on the ammeter scae.

NOTE
If wiring harness is 40 feet or longer, a slightly
higher reading may be obtained than specified in
Step 9. This is normal.
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o7, Redlwhite output
P lead (to ammeter)

White excitation lead
(to ignition coil)

@ Red sensing lead
(to slave solenoid)

9. Note voltmeter reading. If greater than 1 volt,
there is excessve resstance in the output circuit.
10. Connect the podtive voltmeter lead to the
negative battery termind. Connect the negative
voltmeter lead to the dternator ground terminal.
See Test No. 3, Figure 26.

11. Repeat Step 8. If the voltmeter reading? exceeds
0.01 volt, stop the engine. Disconnect, clean and
reconnect al ground circuit connections.

12. Disconnect the negative battery cable, then the
positive battery cable. Remove dl test equipment
from the circuit and reconnect the red/white lead to
the dternator. Reconnect the postive battery
cable, then the negative cable.

Excitation Circuit Test
(3-wire Alternators Only)

Refer to Figure 27 for this procedure.
1. Remove flame arrestor screen as described in
this chapter.
2. Remove regulator terminal nuts and bracket
from rear of aternator. Remove regulator terminal.
3. Insert a pin or paper clip in the white wire
termina of the connector and attach the postive
voltmeter lead to the pin or clip.
4. Connect the negative voltmeter teaa to me
dternator ground terminal.
5. Turn the ignition switch ON.

Red/white
Z/ ) lead (to ammeter)

White excitation lead
(to ignition coil)

@ Red sensing lead
(to slave solenoid)

6. Move the excitation lead back and forth and
note voltmeter reading. It should show a steady 5

volts.
CAUTION

Do not let white engine wire touch engine or
other ground in Step 7 or an electrical short may
damage system  wiring/components.

7. If reading varies or no reading is obtained, turn
ignition OFF. Disconnect the white engine wire
from the regulator termina a the bullet connector.
8. Disconnect podtive voltmeter lead from
regulator termina connector. Reconnect voltmeter
lead to excitation lead. See dotted line connection
In Figure 27.

9. Turn ignition switch ON and repeat Step 5. If
the voltmeter reading is now within specifications,
replace the regulator terminal connector. If reading
dtill varies or no reading is obtained, check wiring
harness white lead for poor connections or
damaged wiring. Correct as necessary.

10. Remove pin or paper clip from regulator
terminal connector and reingal connector to
dternator. Insulate the bullet connection with hest
shrink tubing or 4 layers of eectricd tape.

Sensing Circuit Test

Refer to Figure 28 for this procedure.
1. Remove flame arrestor screen as described in
this chapter.
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2. Remove regulator termind nuts and bracket
from rear of ?[ernamor. Remove regulator terminal.
3. Insart a pin or paper clip into the red wire
termind of the connector and atach the postive
voltmeter lead to the pin or clip.

4. Connect the negative voltmeter lead to the
dternator ground terminal. .

5. Make sure the ignition switch is OFF.

6. Move the sensing lead back and forth and note
voltmeter reading. It should show a steady 12 volts.
7. If reading varies or no reading is obtained,
check red sensing lead for poor connections or
damaged wiring. Correct as necessary.
8. Disconnect meter and reingdl

regulator
termina connector to aternator.

Flame Arrestor Removal/lnstallation
(Removable Slip Ring End Frame Arrestor)

1. Remove attaching screws and lockwashers.
Remove the screen.
2. Ingdlation is the reverse of removd.

Flame Arrestor Removal/lnstallation
(Non-removable Slip Ring End
Frame Arrestor)

1. Disconnect the negetive battery cable, then the
positive battery cable.

2. Disconnect any test equipment attached to
dternaior BAT termindl.

3. On 3-wire dternators, remove nuts and bracket
holding regulator termina connector to aternator.
4. Remove dternator through bolts and ground
clip lead.

5 Hold dip ring end frame in position and remove
flame arrestor.

6. Ingal through bolts and ground clip lead.
Tighten through bolts securdly.

7. Reverse Steps 1-3 to complete ingtalation.

MOTOROLA ALTERNATOR SYSTEM

Some MerCruiser engines use a Motorola
dternator system. A trangstorized voltage
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Output lead
(red/white or
orange)

Excitation lead
(white or purple)
Sensing lead

(red or red/purple)

regulator is attached to the rear of the alternator.
The transistorized regulator contains excitation
and sensing circuits that perform the same tasks as
the 3-wire Delco-Remy alternator regulator. Figure
29 shows the Motorola circuit schematic.

System Circuitry Test

This test checks the output, excitation and
sensing circuits.
1. Connect the positive voltmeter lead to the
aternator output terminal. Connect the negative
voltmeter lead to the aternator ground terminal.
See Figure 30.
2. Move engine wire harness back and forth while
observing the voltmeter scale. The meter should
indicate a steady battery voltage reading
(approximately 12 volts). If reading varies or no
reading is obtained, check for poor connections or
damaged wiring. Correct as necessary.
3. Connect the positive voltmeter lead to the
alternator regulator terminal. Connect the negative
voltmeter lead to the aternator ground terminal.
See Test No. 1, Figure 31.
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4. Turn ignition switch ON. Voltmeter should
read 1.5-2.5 volts. If voltmeter reading is not
within specifications, remove the aternator and
have it bench tested by a deder or qudified
electrical shop.

5. If no reading is obtained, unplug the white or
purple lead at the regulator. Connect the positive
voltmeter lead to the disconnected wire. Connect
the negative voltmeter lead to a good ground. See
Test No. 2, Figure 31.

6. If  voltmeter reads  battery  voltage
(approximately 12 volts) in Step 5, replace the
voltage regulator. If there is till no voltage reading,
check excitation circuit for poor connections or
damaged wiring. Correct as necessary.

7. Unplug the red or red/purple voltage regulator
lead. Connect a voltmeter between the regulator
lead and the alternator ground terminal. See Figure
32.

8. If voltmeter does not indicate battery voltage
(approximately 12 volts) in Step 7, check the red or
red/purple wire for poor connections or damaged
wiring. Correct as necessary.

Current Output Test

Refer to Figure 33 for this procedure.
1. Disconnect the negative battery cable.
2. Disconnect the red/white or orange lead at the
aternator output terminal. Connect the positive
lead of a O-50 amp DC ammeter to the output
terminal and the negative lead to the disconnected
wire.
3. Reconnect the negative battery cable.
4. Disconnect the coil secondary lead at the
distributor center tower and ground it to the engine
with a jumper wire.
5. Turn all accessories on and crank engine over
15-20 seconds to remove any surface charge from
the battery.
6. Turn all accessories off and reconnect the cail
lead to the distributor cap.
7. Connect a tachometer to the engine according to
manufacturer’s instructions.
8. Start the engine, quickly bring engine speed to
1,500-2,000 rpm. Ammeter should read a
minimum of 30 amps.
9. If a low output reading is obtained, stop the
engine. Connect a jumper lead between the
aternator output and regulator terminals. Repeat
Steps 4-8.

@ Output lead

n (red/iwhite or orange)

\ |Excitation lead
\ | (white or
| purple)
Sensing lead
(red or red/purple)

@ Testing diode trio

Output lead
(red/white or orange)

Excitation lead (white or purple)

Sensing lead (red or red/purple)

10. If ammeter reading is now within
specifications, remove the aternator and have the
diode trio replaced by a deder or qudified
electrical shop. If the low reading remains, perform
the Voltage Regulator Test in this chapter.

Voltage Regulator Test

Refer to Figure 34 for this procedure.
1. Connect the positive voltmeter lead to the
positive battery terminal. Connect the negative
voltmeter lead to the negative battery terminal.
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Alternator

Jumper lead to
eliminate regulator

Output lead
(red/white or orange)

-Excitation lead
(white or purple)

Sensing lead
(red or red/purple)

12 volt battery '

A. Jumper wire (from regulator to field terminals)
B. Insulators

2. Connect a tachometer to the engine according to
manufacturer’'s  specifications.

3. Sart the engine and run a 3,000 rpm until it
reaches normal operating temperature (thermostat
housing hoses hot).

4. Bring engine speed down to 1,500-2,000 rpm
and note voltmeter reading. If voltage regulator is
working correctly, the reading should be between
139-14.7 valts.

5. If reading is above 14.7 volts, check for a poor
connection or damaged wiring. Correct as
necessary. If connection and wiring are good,
perform Step 7 and Step 8 of System Circuitry Test
in this chapter. If the senang circuitry is good,
replace the regulator as described in this chapter.

CA UTION
Jumper lead must not touch alternator end
frame in Step 6 or the diode trio and regulator
will be damaged.

6. If reading is less than 13.9 valts, stop the engine.
Remove the 4 regulator attaching screws and pull
regulator far enough from aternator end frame to
connect a jumper lead between the fidd and
regulator terminals. See Figure 35.

7. Start engine, watch the voltmeter and gradualy
increase speed to 1,500 rpm. Do not let voltage
exceed 16 volts.

8. If voltmeter reads 14.5 volts or more in Step 7,
replace the voltage regulator as described in this
chapter. If voltmeter reading is less than 14.5 volts, ..
remove the aternator and have it bench-tested by

a dedler or qualified electrical shop.

Regulator  Replacement

1. Remove dternator from engine as described in
this chapter.

2. Disconnect regulator leads from the end frame
terminds.

3. Remove regulator attaching screws. Pull
regulator away from end frame and disconnect the
regulator field lead from the dternator.

4. Remove regulator and end sedl.

5. Ingdlation is the reverse of remova. Tighten
attaching screws to 40-45 in.-lb. and regulator
termina nutsto 20-30 in.-1b.

Alternator Removal/Installation

1. Disconnect negative battery cable.
2. Disconnect all wiring harnesses and leads at the
rear of the alternator.
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MANDO ALTERNATOR SYSTEM

Voltmeter

©° &
PV o®
¥

%@ Harness plug
7

Jy;

3. Loosen the aternator bracket and pivot bolts.
4. Swivel alternator toward engine and remove
drive belt.

5. Remove adternator bracket and pivot bolts,
noting the position of any washers or spacers used.
6. Indtalation is the reverse of removal. Adjust
drive belt as described in this chapter before
reconnecting wiring harnesses and leads to rear of
aternator.

MANDQO ALTERNATOR SYSTEM

All 1984 and later V6 and V8 MerCruiser
engines use a 55 amp Mando (Korean) alternator
system. A transistorized voltage regulator is
attached to the rear of the aternator. The Mando
aternator system contains excitation and sensing
circuits similar to those used with the Motorola
alternator system. Figure 36 shows the Mando
circuit schematic.

System Circuitry Test

This test checks the output, excitation and
sensing circuits.
1. Connect the positive voltmeter lead to the
aternator output terminal. Connect the negative
voltmeter lead to the aternator ground terminal.
See Figure 37.
2. Move the engine wire harness back and forth
while observing the voltmeter scale. The meter
should indicate a steady battery voltage reading

Excitation

Output lead (orange)
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Sensing lead

Output lead (orange) (red/purple)

Jumper lead
To tan wire

(approximately 12 volts). If reading varies or no
reading is obtained, check for poor connections or
damaged wiring and correct as required.

3. Connect the positive voltmeter lead to the
dternator regulator terminal. Connect the negative
voltmeter lead to the aternator ground terminal.
See Test No. 1, Figure 38.

4. Turn ignition switch to ON. Voltmeter should
read 1.3-2.5 yols. If voltmeter reading is not within
specifications, remove the aternator and have it
bench tested by a dealer or qualified electrical shop.
5. If no reading is obtained, unplug the purple
excitation lead and connect it to the positive
voltmeter lead. See Test No. 2, Figure 38.

6. If the voltmeter reads battery voltage
(approximately 12 volts) in Step 5, replace the
voltage regulator. If there is still no voltage reading,
check excitation circuit for poor connections or
damaged wiring and correct as required.

7. Disconnect the red/purple sensing lead and
connect it to the postive voltmeter lead. See
Figure 39.

8. If voltmeter does not indicate battery voltage
(approximately 12 volts) in Step 7, check the
red/purple sensing lead for poor connections or
damaged wiring and correct as required.

Current Output Test

The procedure and specifications are the same as
given under Motorola Alternator System Current
Output Test in this chapter. Refer to Figure 40 for
test connections.

Voltage Regulator Test

The procedure and specifications are the same as
given under Motorola Alternator System Voltage
Regulator Test in this chapter. Refer to Figure 41
for test connections.

DRIVE BELT
ADJUSTMENT/REPLACEMENT

Drive belt tension can be checked according to
belt deflection, but Mercury recommends the use of
a belt tension gauge. If the deflection method is
used, press downward firmly on the belt at a point
midway between the pulleys. See B, Figure 42. The
belt should deflect approximately 1/2 in. If it does
not, perform Steps 2-4 of the procedure below.

Adjustment

Adjust drive belt tension with a tension gauge as
follows:

| W
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1. Install the belt tension ?auge and take a reading.
Tenson should be 45 |b. for Delco-Remy externd
regulator systems and 65-95 Ib. for al others.

2. Loosen the dternator bracket and pivot balts.
3. Move the dternator toward the engine to loosen
the belt or away from the engine to tighten the belt
as required.

4. Tighten the bracket balt, then tighten the pivot
bolt.

5. Recheck belt tension. If necessary, repesat the
procedure to obtain the correct tension.

Replacement

Replace the drive belt as follows.
1. Loosen the aternator bracket and pivot bolts.
2. Move the dternator toward the engine and dip
the belt off the crankshaft and dternator pulleys.
3. Ingal anew bdt over the pulleys and move the
dternator away from the engine until the correct
deflection or tenson is obtained.
4. Tighten the bracket and pivot bolts securely.

STARTING SYSTEM

The starting system consists of the starter motor,
darter relay or solenoid, ignition switch, neutra
safety or cut-out switch, battery and connecting
wiring. The neutral safety or cut-out switch is
located indde the shift box and alows dSarter
operation only when the shift sdector lever isin
NEUTRAL.

MerCruiser indalations may be equipped with
an Autolite, Delco-Remy or Prestolite Starter
motor. The Delco-Remy dater solenoid is
enclosed in the drive housing to protect it from
exposure to dirt and adverse weather conditions.
See Figure 43.

NOTE

Delco-Remy starters used gffer October 1981 use
a shorter solenoid which has metric fasteners on
the BAT, § and | terminals. The S and |
terminals on these solenoids may be identified by
paint marks instead of embossed letters on the
end cover. Yellow marks the S terminal and
purple identifies the | terminal.

Autolite and Pregtolite Starters use a remote
mounted starter relay (Figure 44). Figure 45 shows
atypicd garting system circuit.

This section includes on-boat testing of the
starter and replacement of the starter, solenoid and
brushes. Complete starter overhaul is not practica
for the amateur mechanic. Starter brushes,
however, can be replaced.

moow>»

. Circulating pump pulley
. Check point

. Alternator

. Alternator pulley

. Crankshaft pulley
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On-boat  Testing

Two of these procedures require a fully charged
12 volt battery to be used as a booster and a pair of
jumper cables. Use the jumper cables as outlined in
Jump Sarting in this chapter, following dl of the
precautions noted. Disconnect the wiring harness
and leads a the rear of the dternator before
connecting a booster battery for these tests. This
will protect the aternator diodes from possible
damage.

Slow cranking starter

1. Connect the 12 volt booster battery to the
engine' s battery with the jJumper cables. Listen to
the starter cranking speed as the engine is started. If
the cranking speed sounds normd, check the
battery for loose or corroded connections or a low
charge. Clean and tighten the connections as
required. Recharge the battery if necessary.

2. If cranking speed does not sound normal, clean
and tighten all starter solenoid or relay connections
and the battery ground on the engine.

3. Repeat Step 1. If the cranking speed is till too
dow, replace the dtarter.

Starter solenoid or relay clicks,
dtarter does not start

1. Clean and tighten dl garter and solenoid/relay
connections. Make sure the termind eyelets are
securely fastened to the wire strands and are not
corroded.

2. Connect the 12 volt booster battery directly to
the engine's battery with the jumper cables.
Replace the gtarter if it ill does not crank.

Starter solenoid or
relay chatters (no click),
starter does not crank

1. Check the S termina wire on the solenoid or

relay. Clean and tighten if necessary.

2. Remove the S termina wire a the solenoid or
relay. Connect ag);pper lead between thistermind  §3
and the positive

3. Try garting the engine. If it darts, check the
ignition switch, neutra safety (cut-out) switch or
darting circuit wiring for loose connections. If the
engine gill does not gtart, replace the solenoid or

relay.

Starter spins but does not crank

Remove the starter. Check the armature shaft for
corroson. If there is none, the sarter drive
mechanism is dipping. Replace the darter with a
new or rebuilt unit.

Solenoid Removal/Installation

1. Disconnect the negative battery cable.

2. Remove the wires from the solenoid terminds.
3. Disconnect the fidd srgp from the solenoid
motor termind.
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4. Remove the solenoid-to-drive housing screws
and the motor termind bolt.

5. Rotate the solenoid 90° and remove from the
drive housing with the plunger return spring.

6. Ingdlation is the reverse of removal.

Relay Removal/lnstallation

1. Disconnect the negative battery cable.

2. Disconnect the ignition switch and coil wires
from the rdlay terminds.

3. Remove the nuts holding the starter and battery
cables to the relay. Disconnect the cables.

4. Remove the relay attaching screws. Remove the
relay.

5. allynstdlati on is the reverse of removal.

Starter Removal/lnstallation

1. Disconnect the negative battery cable.

2A. Delco-Remy gtarter-Disconnect the solenoid
terminal wires. See Figure 46.

2B. Autolite or Prestolite starter-Disconnect the
ydlow darter cable a the darter termind. See
Figure 47.

3. Remove the darter mounting bolts. Autolite
garters will have a battery ground strgp and/or
hose clamp attached to one of the mounting bolts.
4. Pull the starter motor away from the flywhed
and remove it from the engine.

5. Ingdlation is the reverse of remova. On
Ddco-Remy darters, ingal any shims that were
removed to assure proper pinion-to-flywheel mesh.

Brush Replacement
(Autolite Starter)

Brush replacement requires partia disassembly
of the starter. Refer to Figure 48 (typicd) for this
procedure.
t%.lRemove the cover screw, cover and through

0ItS.
2. Remove the brush end plate, bushing and
insulator plate..
3. Note position of brushes in the brush holder.
Pull back and hold the brush retaining clip with a
wire hook, then remove the brush. Repea this step
to remove remaining brushes.
4. Note location of the brush holder with respect
to the end termina and remove the brush holder.

5. Ingpect the brushes. Replace dl brushes if any
areworntol1/4in. or less.
6. Check the brush holder for cracks or broken
mounting pads.

7. To replace ground brushes, remove the brush
lead attaching screws from the dtarter frame. Take
out the brushes and ingtall new ones.

8. To replace fidd coil brushes, cut the insulated
brush leads as close as possible to the field coils.
Attach new brush leads with the clips provided in
the brush replacement kit. Solder the connections
together with rosin core solder and a 300-watt
soldering iron.

NOTE
Always replace brushes in complete sets.

9. Ingdl the brush holder. Insat brushes in the
holder and ingtal the brush springs.

NOTE
Position brush leads in their correct brush hole
slots to prevent a potential ground.

10. Ingdl brush insulator, bushing and end plate.
11. Ingdl and tighten through bolts.
12. Ingtd| cover and tighten retaining screw.
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AUTOLITE STARTER
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Brush  Replacement
(Delco-Remy  Starter)

Refer to Figure 49 (typica) for this procedure.
1. Remove the termind nut and disconnect the
field leed from the solenoid termind.

2. Remove the 2 through bolts. Separate end frame
and fidd frame assembly from solenoid and drive
assembly.

3. Remove the brush holder pivot pins. Remove
the 2 brush holder/spring assemblies from the field
housing.

4. Remove the brush and lead attaching screws.
5. Ingpect the brushes. Replace dl brushes if any
are oil-soaked or worn to1/4 in. or lessin length.

NOTE
Always replace brushes in complete sets.

6. Secure new brushes to the leads with the
attaching screws.
7. Reverse Steps
ingdlation.

1-3 to complete brush

Brush  Replacement
(Prestolite Starter)

Refer to Figure 50 (typicad) for this procedure.
1. Remove the 2 through bolts. Remove the end
plate, plug and thrust washer.

2. Pry the retaining springs back and dide the
brushes from their holder.

13
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20 22/"g 23
DELCO STARTER
1. Solenoid switch 13. Screw
2. Plunger return spring 14. Armature
3. Plunger 15. Washer
4. Shift lever 16. Grommet
5. Plunger pin 17. Grommet
6. Drive end housing 18. Brush holder
7. Shift lever shaft housing 19. Commutator end frame
8. Lever shaft retaining ring 20. Through bolt
9. Thrust collar 21. Brush
10. Pinion stop retainer ring 22. Screw
11. Pinion stop collar 23. Brush and holder assembly

12. Drive 24. Frame and field winding
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PRESTOLITE STARTER
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End plate

. Oiling pad
. Thrust washer
. Brush plate assembly

SCrew

. Lockwasher

. insulating washer

. Terminal

. Field coil and pole shoe

Frame

. insulating washer

Washer

Nut

Lockwasher
insulating bushing

. Pole shoe screw
. Outer bearing

Drive end frame pinion housing

. intermediate bearing housing
. Lockwasher

. Screw

. Bendix drive

. Thrust washer

Pin

. Armature

. Commutator

. Through bolt

. insulator

. intermediate bearing
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Secondary winding

Iron core Distributor

Ignition coil

3. Remove the brush holder from the frame.

4. Ingpect the brushes. Replace dl brushes if any
are oil-soaked or wornto1/4 in. or less.

5. Ground brushes are replaced by instaling a new
brush plate. To replace fidd brushes, cut the
insulated brush leads as close as possible to the
field coils. Attach new brush leads and solder the
connections with rosin core solder and a 300-watt
soldering iron.

NOTE
Always replace brushes in complete sets.

6. Ingal the brush holder. Pry the retaining
Sorings open and insart the field brushes in their
respective holders.

7. Ingdl the thrust washer, plug and end plate.
Ingtdl the 2 through bolts.

IGNITION SYSTEM

MerCruiser engines are equipped with ether a
breaker point ignition or a Thunderbolt
(breakerless) ignition system.

The bresker point sysem condsts of a
distributor (with bresker points and condenser),
ignition cail, ignition switch, battery, spark plugs
and connecting wiring. See Figure 51.

The Thunderbolt ignition consists of a
digributor (with trigger or sensor assembly),
ignition coil, switch box assembly, ignition switch,
battery, spark plugs and connecting wiring. See
Figure 52.

BREAKER POINT DISTRIBUTOR
Servicing

Maine didributors ae heavy-duty units
designed to withstand climatic and environmenta
abuse to which the typica automotive digtributor
is not subjected. For this reason, periodic care,
cleaning and lubrication of the bresker point
digtributor is recommended for long service life.
The following procedure can be adapted for use
with any marine digtributor used with MerCruiser
engines.
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1. Remove the distributor as described in this

chapter.
2. Clean the outside of the distributor with solvent
and a brush to remove al dirt, grease and other
contamination.
3. Remove the distributor cap and rotor. Inspect
both as described in Chapter Four.
4. Have a dedler or qualified electrical shop test
distributor operation on a synchroscope or
distributor test machine (Figure 53). Have worn
parts replaced as necessary.
5. Remove breaker point and condenser assembly.
See Chapter Four.
NOTE
Seps 6-11 are not required on Delco-Remy
&cylinder distributors that have the mechanical
-advance mechanism placed above the breaker
point  assembly.

6. Remove bresker plate attaching screws. Lift or
carefully pry on breaker plate and remove from
distributor bowl.

7. Remove the felt lube washer (if so equipped)
from the center of the cam assembly. Some
distributors use a tiny wire retaining clip inside the
cam assembly that must be removed after
removing the felt lube washer. See Figure 54.

8. Remove the cam assembly from the distributor
shaft.
9. Wipe inside of distributor bowl with a clean dry
cloth. If more than a slight film of oil or crankcase
vapors is present, wash inside of distributor bowl
in cleaning solvent. If necessary, clean with a
brush. When bowl and advance mechanism are
clean, rinse in solvent and blow dry with
compressed air.
10. Lightly lubricate distributor shaft with cam
grease, then install the cam assembly. Install the
retaining clip, if used, and the felt washer. Place a
drop or two of engine oil on the washer.
11. Wipe the breaker plate with a clean dry cloth.
Inspect plate for wear at pivot points. See Figure
55. Lubricate pivot points with cam grease.
Reingtal bresker plate in distributor bowl.
NOTE
Some distributors use a felt lubricating wick
mounted on the breaker plate. Always replace
this wick with a new one when servicing the
digtributor.

12. Install breaker point and condenser assembly.
See Chapter Four.

13. Ingtal distributor in engine as described in this
chapter.
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Removal

1. Unsnap distributor cap retaining clips or
remove retaining screws, as required. On
Delco-Remy 8-cylinder distributor, depress each
retaining latch with a stubby screwdriver and rotate 3
90", =
2. Remove distributor cap with spark plug wires
attached and place out of the way.

3. Disconnect the vacuum line from distributor
vacuum advance unit, if so equipped.

4. Disconnect the distributor wiring harness.

Scribe a mark on the distributor housing in line

with the rotor tip. See Figure 56. Scribe a
corresponding mark on the engine.

5. Remove the distributor hold-down bolt  and

clamp. Remove the distributor from the engine.

Installation
(Engine Not Rotated After
Distributor ~ Removal)

1. Instal a new distributor mounting gasket (if
used) in counterbore of engine block. Make sure
the area is clean.
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2. Align the rotor tip with the mark scribed on the
digributor housing during remova. Turn rotor
about 1/8 turn counterclockwise past scribed mark.
Pogtion didributor to dign housng mark with
mark scribed on engine prior to removd. Side
digtributor down into the engine.

NOTE
The rotor and shaft might have to be moved
slightly to engage the distributor and camshaft
gears and oil pump drive tang. However, the
rotor should align with the scribed mark when
the distributor is in its final position.

3. Ingdl the didributor hold-down clamp and
bolt. Do not tighten the bolt.

4. Ingdl the digtributor cap on the housing. Be
sure the tang on the housing aligns with the cap slot
and that the cap fits snugly on the housing.

5. Connect the digtributor lead and set ignition
timing. See Chapter Four. When timing is correctly
adjusted, tighten digtributor hold-down bolt
snugly.

Installation
(Engine Rotated After
Distributor ~ Removal)

1. Remove the No. 1 spark plug. Hold a finger
over the plug hole and crank the engine over or
rotate the crankshaft pulley until compresson
pressure is felt. Continue to rotate engine dowly
until the timing mark on the crankshaft pulley
digns with the TDC (zero) mark on the timing
scde.

NOTE
Always rotate the engine in the direction of
normal rotation. Do not back up engine to align
timing  marks,

2. Ingdl a new digributor mounting gasket (if
used) in the engine block counterbore. Make sure
the area is clean.

3. Turn digtributor shaft until the rotor tip points
in the direction of the No. 1 termind in the
distributor cap. Turn the rotor 1/8 turn
counterclockwise past the No. 1 termina position.
Side the digributor into the engine.

NOTE
The rotor and shaft may have to be moved
slightly to engage the distributor and camshaft
gears and oil pump drive tang. However, the
rotor should align with the No. | terminal when
the distributor is in place.

G

Scribe mark

4. Ingdl the digributor hold-down clamp and
bolt. Do nat tighten bolt at this time.

5. Ingal the digributor cgp on the housing. Be
sure the tang in the housing digns with the cgp dot
and that the cgp fits down snugly on the housing.
6. Connect the digtributor lead and set ignition
timing. See Chapter Four. When timing is correctly
adjusted, tighten the distributor hold-down bolt
snugly.

THUNDERBOLT  DISTRIBUTOR

The Thunderbolt distributor contains a trigger or
sensor device which acts like a switch to make or
break current flow when subjected to a magnetic
field. Sensor switching is comparable to the points
in a bresker point digtributor. The amplifier
provides ignition advance by contralling coil
primary current. Digributor service should be
performed by a dealer or qualified electrica shop.

Removal/lnstallation

1. Disconnect the negative battery cable.

2. Remove the switch box cover.

3. Disconnect the trigger leads (black, brown and
white) from the switch box terminals.

4. Scribe a mark on the distributor housing under
the No. 1 spark plug termina in the cap.

5. Loosen didributor cap retaning screws.
Remove cap.

6. Crank engine over or rotate crankshaft until the
rotor digns with the mark scribed in Step 4. Thr
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timing mark on the torsional damper should aign
with the TDC (zero) mark on the timing scale.

NOTE
Always rotate the engine in the direction of
normal rotation. Do not back up engine to align
timng marks.

7. Remove the distributor ground wire screw at
the intake manifold.

8. Remove distributor hold-down screw and
clamp. Remove distributor from the engine.
Remove and discard the distributor-to-intake
manifold gasket.

9. Installation is the reverse of remova. If the
crankshaft is rotated while the distributor is out of
the engine, perform Step 1 of Breaker Point
Digtributor Installation (Engine Rotated After
Distributor Removal) in this chapter to set the No.
1 piston a TDC on its compression stroke.

IGNITION COIL

The breaker point and Thunderbolt ignition coils
are oil-filled, seded units of standard size and
shape. The Thunderbolt coil contains a special
winding and core. A standard coil should not be
used with a Thunderbolt ignition as its low output
will cause it to overheat.

Whenever the coil secondary lead is removed
from the coil tower, pack about 1/2 ounce of
Quicksilver Insulating Compound (part No.
92-41669-1) into the secondary lead nipple before
reinstalling it to the coil tower. Wipe off excess
compound after wire is fully seated. This helps to
make the coil connection waterproof.

Coils used with a breaker point ignition can be
tested for resistance with any marine or
automotive coil tester. Follow the manuficturer’s
instructions provided with the tester. See Table 3
for specifications.

Coails used with a Thunderbolt ignition must be
tested with the Thunderbolt ignition analyzer (part
No. C-91-62563A1). Specifications for
Thunderbolt coils are included in the analyzer test
manual (part No. C-90-62900).

Removal/lnstallation

Breaker point ignition and Thunderbolt coils are
serviced by disconnecting the  electrical
connections at the coil, removing the coil clamp
bracket screw and lifting the coil from the bracket.
Installation is the reverse of removal.

IGNITION RESSTANCE WIRE

A replacement ignition resistance wire (part No.
84-94227A2) is available and should be instaled
according to the instructions accompanying it if the
old wire proves faulty. The test procedure used
depends upon whether or not the engine is
equipped with an electric choke heater element.

Testing
(With Choke Heater

1. Disconnect the positive coil lead at the cail.

2. Unplug the electric choke heater element
connector at the carburetor.

3. Connect ohmmeter leads to the 2 disconnected
choke heater wires. If reading is not within 1.8-2.0
ohms, replace the resistance wire.

Element)

Resistance Wire Test
(Without Choke Heater

1. Disconnect the positive coil lead at the cail.

2. Unplug the engine and instrumentation harness
connectors.

3. Connect one ohmmeter lead to the disconnected
coil lead.

4. Connect the other ohmmeter lead to the No. 5
terminal pin hole in the engine harness. If
ohmmeter reading is not within 1.8-2.0 ohms,
replace the resistance wire.

Element)

SWITCHES

Switches can be tested with an ohmmeter or a
self-powered test lamp. Continuity diagrams are
provided where available for the switches
discussed in this section. The continuity diagram
shows which terminals should have continuity
when the switch is in a given position. If a
continuity diagram is not provided, refer to the
wiring diagrams at the end of the book. If a switch
does not perform properly, replace it.

Ignition  Switch

Disconnect the negative battery cable when

testing the ignition switch in the boat. Refer to
Figure 57 and Figure 58 for this procedure.
1. Test dl switch terminals (Figure 57) with an
ohmmeter or self-powered test lamp and the
ignition key in the OFF position. There should be
no continuity between the switch terminals.

13
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2. Turn the switch to the RUN postion (No. 2)
and tes terminds. There should be continuity
between terminas B and A and between B and |.
There should be no continuity ‘between the C
termind and any of the other terminds.

3. Turn the switch to the START position (No. 3)
and tes terminds. There should be continuity
between terminals B and A, B and | and B and C.
4. Make sure terminas make contact at the angles
shown in Figure 58. They must remain in contact
as the switch isrotated to the START position.

5. If any switch postion does not check out as
described, unsolder the wires and remove the
switch. Repeat Steps -3 with the switch out of the
dash. If the switch now performs as specified, the
problem is in the wiring. If the switch dill falls the
continuity check, replaceit.

Two Station Tachometer Switch
Single pole switch

Refer to Figure 59 for this procedure.
1. Connect one ohmmeter lead to the input
termina and the other lead to one output termindl.
2. Note meter reading and operate switch. The
meter should indicate continuity in one switch
position and not continuity in the other.
3. Disconnect the ohmmeter lead & the switch
output termina and connect it to the other output
termind.
4. Repeat Step 2.
5. If the switch does not perform as described in
Step 2 or Step 4, replace it.

I Pos. 1 (OFF)

18°+3°

G

Input terminal

Output terminals
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No continuity

Tester lead
. Continuity

Continuity

No continuity

No conti - N y Tester lead

No continuity
N

Continuity

Double pole switch

Refer to Figures 60-64 for this procedure.
1. Connect an ohmmeter lead to one center pole
on ether Sde of the switch (Figure 60).
2. Briefly touch the other ohmmeter leed to the
switch end terminds in an “X” patern while
watching the meter scde. There should be
continuity at one par of switch terminads and no
continuity a the other pair. See Figure 60.
3. Move switch to its other position and repest
Sep 2. The continuity/no continuity pattern
should reverse itself. See Figure 61.
4. Move the ohmmeter lead to the other center
pole (Figure 62).
5. Repeat Step 2 and Step 3. The results should be
the same. See Figure 63 and Figure 64.
6. Connect each ohmmeter lead to a center pole
(Figure 64). There should be no continuity
regardless of switch position.
7. If the switch falls any part of the continuity test,
replace it.

@ Tester lead
X
\
N
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Switch Panel Test

Two-terminal  switch

Refer to Figure 65 for this procedure.
1. Disconnect the switch panel harness from the
battery.
2. Connect an ohmmeter between the red wire
terminal and the wire leading to the fuse block.
3. Operate the switch. There should be continuity
in one position and no continuity in the other. If
not, replace the switch.

Six-terminal  switch

NOTE
If switch is wired on one side only, perform only
Seps 1-3.

Refer to Figure 65 for this procedure.

1. Disconnect the switch panel harness from the
battery.

2. Connect one ohmmeter lead to the red wire
terminal. Move the switch to its center position.
Touch the white wire terminal on each end of the
switch with the other ohmmeter lead. There should
be no continuity.

3. Move the switch to its ON position (either side
of center). Touch the white wire terminal on each
end of the switch with the other ohmmeter lead.
This time, there should be continuity.

4. Repeat Step 3 with the switch in its other ON
position. There should be continuity.

5. If the switch does not perform as described,
replace it.

Switch removal installation

1. Disconnect switch panel wiring harness from
the battery.

2. Remove the nut holding the switch to the panel.
Remove switch from panel.

3. Unsolder the wire connections to the old switch.
Solder the wires to the new switch terminals as
shown in Figure 65.

4. Coat terminals with liquid neoprene (part No.
C-92-2571 1).

5. Position the switch on the panel, install and
tighten the nut. Connect wiring harness.

Power Trim Control Panel Switch
Three-button switch testing

Refer to Figure 66 for this procedure.
1. Disconnect trim pump wire harness.
2. Place one button in its free position and connect
an ohmmeter between the corresponding terminals
on the rear of the switch. There should be no
continuity.

0

Customer installed

To running lights
or other accessory
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POWER TRIM SWITCH
Switch retainer

0 o[ 003

D 0 ST

scre’ws ‘

B
©

3. Depress button to set it in “ON” position and
repeat Step 2. There should be continuity between
terminals.

4. Repeat Step 2 and Step 3 for each remaining
button.

Three-button switch removal/installation

1. Disconnect the power trim pump harness.

2. Remove control panel from its mounting hole.
3. Remove the retainer screws from the rear of the
switch. Remove retainer and switch from control
pandl.

4. Unsolder the wire connections from the old
switch. Solder the wires to the new switch
terminals as shown in Figure 66.

5. Coat the wire terminals with liquid neoprene
(part No. C-92-257 11).

6. Reverse Steps 1-3 to install the switch.

Toggle switch testing

Refer to Figure 67 for this procedure.

1. Disconnect the power trim pump harness.

2. Connect ohmmeter leads between the 2
TRAILER button terminas. There should be no
continuity with the button in its free position; there
should be continuity with the button depressed.

3. Connect ohmmeter leads between B and C
terminals. There should be continuity. If not, check

To fuse —.

3
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@ POWER TRIM ROTARY SENDER

Housing

Index marks

the fuse at the fuse block. If the fuse is good,
replace the switch.

4. Center toggle switch and connect ohmmeter
leads between A and C terminals. There should be
no continuity with the button in its free pogtion,
there should be continuity with the button
depressed.

5. Repeat Step 4 with terminads B and D. The
results should be the same.

6. If continuity does not exist as described, replace
the switch.

Toggle switch removal installation

1. Disconnect the power trim pump harness.

2. Remove control pand from its mounting hole.
3. Remove the hex nut from the front of the
switch. Remove switch from control pand.

4. Unsolder wire connections from the old switch.
Solder the wires to the new switch termina as
shown in Figure 67. Coat the wire terminals with
liquid neoprene (pat No. C-92-2571 1).

5. Reverse Steps 1-3 to install the switch.

Power Trim Indicator Sender

Linear sender test

1. Remove sender unit and connect an chmmeter
to the sender |eads.

2. Depress the sender plunger with a pencil. Sender
resstance should be Ol 60 ohms (dangle
installations) or O-80 ohms (dua instalations).

3. If the meter needle does not move or if its
movement is errdtic, replace the sender.

Rotary sender switch

Refer to Figure 68 for this procedure.
1. Remove sender unit and connect an ohmmeter
to the sender leads.
2. Align sender housing and rotor shaft index
marks. Sender resstance should be O-1 60 ohms
(single installations) or O-80 ohms (dual
ingalations).
3. If the meter needle does not move or if its
movement is errdtic, replace the sender.

Neutral Safety Switch

1. Disconnect switch leads from starter solenoid or
relay and termind block on flywhed.

2. Connect an ohmmeter between the switch leads.
Shift the remote control into NEUTRAL,
FORWARD and REVERSE. The ohmmeter
should indicate continuity only as the remote
control is shifted into NEUTRAL.

3. If continuity is shown in FORWARD or
REVERSE, or if there is no continuity in
NEUTRAL, replace the switch.
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Table 1 MERCRUISER BATTERY REQUIREMENTS

Engine Cold cranking amperage
120 305
140 375
165 375
165 350
226 305
260 350
330,370 450
485, 488, 470 450
696 305

Table 2 BATTERY CHARGING GUIDE (6- AND 12-VOLT BATTERIES)

Recommended rate* and time for fully discharged condition

Twenty hour

rating 8 amps 10 amps 20 amps 30 amps 40 amps 50 amps
50 amp-hrs.

or less 10 hrs. 5 hrs. 2 1/2 hrs. 2 hrs.

Above 50

to 75 amp-hrs. 15 hrs. 7 1/2 hrs. 3 1/4 hrs. 2 1/2 hrs. 2 hrs. 11/2 hrs.
Above 75 to

100 amp-hrs. 20 hrs. 10 hrs. 5 hrs. 3 hrs. 2 1/2 hrs. 2 hrs.
Above 100 to

150 amp-hrs. 30 hrs. 15 hrs. 7 1/2 hrs. 5 hrs. 3 1/2 hrs. 3 hrs.
Above 150

amp-hrs. 20 hrs. 10 hrs. 6 1/2 hrs. 5 hrs. 4 hrs.

are recommended.

* Initial rate for constant voltage taper rate charger

To avoid damage, charging rate must be reduced or temporarily halted if:
1. Electrolyte temperature exceeds 125°F (52°C).

2. Violent gassing or spewing of electrolyte occurs.

Battery is fully charged when, over a two hour period @ a low charging rate in amps, all cells are gassing freely
and no change in specific gravity occurs. For the most satisfactory charging, the lower charging rates in amps

Full charge specific gravity is 1.260-1.280, corrected for temperature with electrolyte level @ split ring.

Table 3 COIL SPECIFICATIONS

Prestollte Delco-Remy
Primary resistance
Minimum 1.1 ohms 0.9 ohms
Maximum 15 ohms 1.2 ohms
Secondary resistance 9,500-15,000 ohms 7,500-10,500 ohms

13
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Table 4 MERCRUISER WIRING COLOR CROSS-REFERENCE

Old color BIA (new) color Application

Black Black All  grounds

Black Brown MerCathode reference electrode

Black Orange MerCathode anode electrode

Blue Lt. blue/white Trim up switch

Brown Gray Tachometer  signal

Green Green/white Trim down switch

Green Tan Water temperature sender to gauge

Orange Lt. blue Oil pressure sender to gauge

Pink Pink Fuel gauge sender to gauge

Purple Brown/white Trim sender to trim gauge

Purple Purple/white Trim trailer switch

Red Red Unfused wires from battery

Red Red/purple Fused wires from battery

Red Red/purple Fused wires to trim panel

Red/white Orange Alternator output to ammeter

Tan Purple/yellow Ballast bypass

White Purple lgnition  switch

Yellow Yellow Starter solenoid to starter motor (Model 470)

Yellow Yellow/red Starter switch to starter solenoid

to neutral start switch




