Chart A-1, No Check Engine Lamp at Key On

Turn Ignition Switch
OM. Turn Engine Stop
Switch to AUM. Does

the Engine Start?

[

YES

Turm Ignition Switch OFF,

Disconnect Ignition Medule
Connector  [10B](BK) and
Connect Breakout Bowx.

* Turn Igniticn Switch OM.
@ *  Jumper Breakout Box (BK)

]

Did Mo Check Engine
Lamp and Mo Start
Conditicns Occur
Simudtaneoushy?

Fin 4 to Ground
Check Engine Lamp Should be Mo Ignition Refer to CHART A-3
OM. |5 it? Module Power, far Me Start Condition
Refer 1o and then Return 1o
CHART A-4, CHART A-1 1o
Resolve Mo Chack
Engine Lamp,
YES
@ Rapiace Faulty
Ignitien Modula,
[*]
7130
Disconnect Connecior
[20Q].
Ramava BECYY Wire from
Connector [20B] and
[11] Gray graund it. Reconnect Con-
- @ nactor [208].
— = ‘% g @ Check Engine Lamp ON?
= : i=
: |
= e
7]
@ Frepair Open or @ 15 thera an Open on
Shart te Voltage on AW Wire that Feeds
BESY Wire Between Bulb or Open on Wire
Connector [20A] From Bulb to Canmac-
[10] Black and Conneactor tor [208]7
[10B].
T35
Figure 7-19. 1200S Ignition Module
YES
Repair. Replace Faulty
Tachomeatar.{Lamp
145 nat replaceable)
7140
Wire Harness Connectors
Mo. Description Type Location
[20] [ Main Harmess to Instruments 14 - Place Multitack Under Headlamp bracket
(10} | Ignition Module 12 - Place Dautsch Urddler seat
(k)
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CHART A-2, CHECK ENGINE LAMP ON CONTINUOUSLY

The Check Engine Lamp should illuminate for 4 seconds
when the Ignition Switch is turned to ON (with the Engine
Stop Switch at BUN and the engine off). Following the initial
period of illumination, the lamp should go off for 4 seconds. It
may then come back on for an 8 second period (for a stored
functional error) or remain on continuously (current error).

Battery voltage is supplied to the lamp bulb, The lamp bulb is
grounded by the Ignition Module through the BKSY wire. A
steady light may indicate a short to ground on the BKY wire.

DIAGNOSTIC NOTES

The reference numbers below correlate with those on the
diagnostic flow chart,

If the lamp goes off when Ignition Module connector is
unplugged, BKY wire is not shorted to ground.

@ See Retrieving Trouble Codes.
@) See Ignition Module, Removal/installation.
Use special pick (Snap-On Tool TT600-3) as described

under Amp Multilock Electrical Connectors in Section 7
of this Service Manual.

[oeifeal  |gnition Module
>>
{BK ¥ ) g Check Engine Lamp Ground Circuit
Ignitian Module
Connector
From Ignition Switch r—_— —
11— R,
15 A Accessory I 2 I
Fuse ER
I = |
I [E] 1
C 1/,
| % | ﬂ:}_\: Check Engine Lamp
L[] A
| i |
n
Il =" ]
I ] |
I 14 | BE\ Y
pa |
[20A] [20B]

i i |

Check Engine Lamp Circuit Diagram
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Chart A-2, Check Engine Lamp On Continuously

Igmition Switch OFF,

Disconnect Ignition Module
Connector [10]{BK)
Ignition Switch ON, @
Check Engine Lamp Should
be OFF. Is it?

[
YES =

Wih Ignition Swikch Disconnect Connactor [20
OFF. Reconnect igni- @ Remove BESY Wire r='1[:rn'|:|
tion Module. With Pl 206 ;
igniticn Switch ON, o mlml zaEI.' i
Verily That Thera is Fih
NOT a 4 Second Check Engine Lamp ON?
Lamp OFF Period. |5
There a Lamp OFF T

Period?
YES

| HO | Repair Short to Ground Repalr Short 1o
on BKSY Wire Between Ground on BKSY
Connector [208] and Wire Betwean Con-
Check Engine | [ Replace Lamp in Speedometer. nector [20A] and
Lamp Function Ignition Connector[10}BK)
OK. Check lor Modude. 7160 :
(&) | Trouble Codes. e

@ Ti50

[11] Gray

[10] Black

Figure 7-20. 12005 Ignition Module

Wire Harness Connectors
No. Description Type Location
1201 | Main Harmess 1o Insiruments 12 - Plata Multilock Under Headlamp Bracket
[10] | Ignition Module 12 - Place Deutsch LInder Saal
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CHART A-3, ENGINE CRANKS BUT WILL NOT START

GENERAL
NOTE

If starter will not crank engine, the problem is not ignition
related. Refer to Section 5 of this Service Manual, Electric
Starter.

NOTE

Engine can be started with Diagnostics Test wire installed or if
Receive Data Line is grounded. Ignition/Light Key Switch
must be furned to OFF after test wire is removed or check

DIAGNOSTIC NOTES

The reference numbers below correlale with those on the
diagnostic flow chart.

(1) See Retrigving Trouble Codes, page 7-14.

(@) Check the condition of the battery. Perform a voltage test
and recharge if below 12.80. Chack battery connections
and perform load test. Replace the battery if necessary.
See Section 7 of this Service Manual for detailed infor-

engine lamp will continue to flash stored codes. mation.
[118] [11A] GY
e
]
(B W)
3
(G WY
R, WY 1
148
2 haa) [A[B]C
Cam
Position
Sensor Ignition Module
(CMP) Connectors
[10B] [104] BK
-
e \IEE & Rear Coil
B
= : LLILD, ] Front Coil
lgnition
Coil é]
K
L i Key ON Power
Engine Stop Switch

[228] A
rzaa) P |1]2]3]a]5]6]

15 Amp
Ignition Fuse

R/BK To Ignition Switch

Ignition Circuit Diagram



Chart A-3, Engine Cranks But Will Not Start (1 of 3)

®

Remove spark plug cable from spark plug. Visually
check condition of plug. Attach cable to Spark Tester

®

Check for Trou- : 3 ¥
ble Codes, Codes (HD-26792). Clip tester to cylinder head bolt. While
Found? cranking engine, look for spark. Repeat procedure on
other spark plug cables.
@ Use Harrness Connector test Kit (HD-41404) gray pin
probes and patch cords.
YES
Refer 1o Appli- Check Battery
cabla Trouble Connections.
Code Chart |(Z)| Check valtaga.
Start With Is Vollage Above
Lowest Code. 12.807
L
YES
Does Battary Recharge
Pass Load Test? Battery.
T180
es
Check Spark Plug Con- Aeplace
dition. Replace, If Battery.
Fouled.

Check Spark at Both
Plugs While Cranking.
Spark Presani?

T185

YES

&

Check compression. See Trow-
bleshocting in Secticen 3 of this
service manwal,

If Compression is good, Check
fuel system.

T210

@ Check for Battery Voltage at Ter-

Turrt Ignition O and Engine
Stop Bwitch to RUM. Check
Engine Lamp Should Huminate
for 4 seconds. Does it?

mimal B of Coil Connactar [B3B]
using CVOM.

Batery Violtage Present?

ves
5l

See Chart A-4

[11] Gray
— v Open in WBK
o To CHART A-3 N icon
= 52 ¥ gty e Repair Open
=
= TS
[10] Black
Figure 7-21. 1200S Ignition Module
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From CHART A-3,
1af 3.

YES

{3

1
Disconnact Coil Connnec-

tor [B3B]. See Figure 7-22.
@ Gty Connect Test Lamg
to Connectar [B2B] Tarmi-
ral A (frant oy} or Tarmi-

nal G {rear Cyl.). Crank

Engine. Does Light Flash?

Chart A-3, Engine Cranks But Will Not Start (2 of 3)

YES

Faulty Coil Conmactan, Spark Plug
Wires or Coil.

Proceed as follows:
*  Check Caoil Conneclions.

* Test Spark Plug Cable
Resistance, See Chart C-2,
Spark Plug Cable BResis-
tance Tesl.

* Check Coll by Substituting
Cne Known To Be Good

OR

Check Coil Resistance, See
Troubleshooling.

Caonnect Breakout Box. Check conti-
nuity Batwesn Ignition Coil Terminal A
of Connector [838] and Breakout Baox

{BK) Pin &. Measure Resistance
Between Igniticn Coll Terminal G

[B3B] and lgniticn Module Pin 7 [108]

an Breakoul Box, Resistance Should
b Leess than 1.0 Ohim. 15 it7

T2z0

@ Use Test lamp as shown in Figure 7-22.

Connect Breakout Box {HD-42682) between harness
@ and Ignition Module. See Breakout Box Installation,
page7-18.

@ Use Harness Connector Test Kit (HD-41404), gray pin
probe and patch cord.

Wire Harness Connectors

Mo. | Description Type

[14] | CMP Sensor

Location

Bottom Frame Cross

3 - Place Deutsch Member {Fight Sida)

[10] | lgnition Module 12 - Place Deutsch Under Seat
: (BK)
12 - Place Deuisch Under Seat
[11]) | Ignition Madule Gy}

[83] | Ignition Coil 3 - Place Packard Below Fusl Tank
MG
e | MO |
r Connectan
Il Poor C i
L' at Connector [108]
or Open in Harmess
o G;"zﬂ— ik Between Coill and
: Ignition Module
RBepair Open,
TS

Ceil Conrnasine [B38]

13 Teat Light

Figure 7-22. XL1200S Ignition Coil Test
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Chart A-3, Engine Cranks But Will Not Start (3 of 3)

From CHART A-3,
2of 3.

YES

a

W

Drsconnect Cam Position
Sensor Connector [14].
With Igratian On, Measure
Voltage Batween Terminal
A and Terminal C of Con-
nector [148]

Is SVDC Present?

Use Harness Connector Test Kit {(HD-41404), black pin

probe and patch cord.

See Camshaft Position Sensor, Removaliinstallation,

page 7-53.

YES

Racannect CMP Sensar
Connector [14]. Measure
Voltage Between Pin 3 and
Pin & of Breakou! Bex{GY).
Veltage Shoukd Alternate
Batwean 0 and 5 VDC
‘While Cranking. Does 17

YES

With Ignition OFf, Mea-
sure Resisiance
batween Connector
[14B] Terminal & and
Breakout Box (GY) Pin 1
Alzso Between Connec-
tor [148] Terminal G {BKS
Wire) and Ignition
Module Pin B on Con-
nector{118] an Breakout
Box. Is Resistancs
Greater than 1.0 Ohm?

|‘f'ES|

Problem May Be Intermittent,

Vierify that Connectors [10], [11]

and [14] are Reconnected,

Remcwve Breakout Box and Try to
Start Vehicle., Wil Vehicle Start?

YES

Dizconnect Connector [14].
Measure Resistance Between
Terminal B and Connactor
(148} and Breakout Box (GY)
Pin 3. Is Resistance Greater

Repair.
T240

Wilh Engine Run-
ning, Wiggle CMP
Sensor and Wires
to ldentify Any
Loose Connec-
tars (Engine Mis-
fires or Stalls). Any

Found?

T2E0

Check continuity
bDetwaan tarminal A,
connector [14B8]
and grournd.

Conlinuity present?

than 1.0 Ohms?
I
Crankshaft and Camsnaft YES [ O |
May be Ouwt of Phase,
Check far Praper Cam Tim- Repair Remove Cam Timear
ing, Pinian Gear Key Fail- Open Cover Using 1/8
ure, Loose Ratar Cug or Cannection. Inch Dill Bit, Crank
Other Mechanical Failure. Starter. Doas Rotor
FoaN Cup Rotate?
7255 1
-YES m
* *
o Replace Cam Mechanical Failure.
it Position Sensor, Inspect for Looss
Al Haolar Cup and
Eﬁﬂg a0% Shearad Pinion
- Giear Key.
7266
T255

Replace
Ignition
Module.

Ta50




CHART A-4, NO SPARK, NO CHECK ENGINE LAMP AT KEY ON

The Ignition Module turns on when power is applied to Pin 1
of [10], the black connector. The Ignition Module goes through
an initialization sequence every lime power is removed and
re-applied to Pin 1. The only visible part of this sequence is
the Check Engine Lamp. Upon starting, the Check Engine
hg?:r?a:;lg glgmilnaha oS mecRndsse than {F pemmelons.are @ See Fuses, Removal/lnstallation, page 7-2.

DIAGNOSTIC NOTES

The reference numbers which follow correlate with those on
the diagnostic flow chart,

@ Use Harness Connector Test Kit (HD-41404), black pin
probe and patch cord.

Ignition Module

[10B] =& [10A] BK

2
Engine Stop Switch

?
(228] A
e T [1]2]3]4]s]6]

{=m - =}

)
15 Am
Ignition Fuse
)

To Ignition Switch

Ignition Module Power Circuit Diagram

Wire Harness Connectors

| Mo. | Description Type Lecation

[1a) | lgnition Module 12 - Place Deutsch Under Seat
[BK)

[22] AT Handlebar 6 - Place Deutsch In Haadlight
Switch (BK]
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7-30

NOTE

With ane exception (nofed in flow chars),
always turn Key ON prior to prohing tarmi-
nals with test lamp.

®

Check Ignition Fusa.

|5 Fuse QK7
|
ves
Replace - Find Disconnect Connector
Source of Fault, [1CH{BK) and Connect

T

®

Breakout Box, With |gni-
tioe OM. Multimeter Red
‘Wire 1o Pin 1 terminal on
[10]. Multireter Black
wire o Pin 2 on [10B]. Is
Wodtage 12V 1.007

YES

Aeplace

Moduka.

7305

&

Igrition @

Chack continuity
betwean Breakout
Box Pin 2 connecior
[10] (BK) and
ground. Continuity
prasent?

Chart A-4, No Spark, No Check

Engine Lamp at Key On

E-Zl

Repair Open in
BK wire (Pin 2}
to graund.

a0

YES

Check Continuity betweaen
Breakout Box Pin 1 {W/BK)
Connector [10] (BK) and
Right Handlebar Connectar
[22B] Pin 4{\W/BK)
Continuity Present?

YES

Check Continuity
Betwean Pin 3, Con-
nector [11] (GY) and
Fin 4 [W/BK) on Con-

nector [228).
Continuity Prasant?

Fepair Open in
WIBK Wire.

T285

EES

Repair Open in
GY Wira

Batween [224]

Replace Engine
Stop Switch,

and Fuse Block

T2p0

T285




CHART C, MISFIRE

GENERAL

Battery condition and connections may also cause misfires.
See Battery in Section 8 of this Service Manual for more infor-
rmation.

DIAGNOSTIC NOTES

The reference numbers below correlate with those on the
diagnostic flow chart.

AWARNING

Any open spark around gasoline or other combusti-
bles may result in fire or explosion causing personal
injury andfor property damage. Thoroughly wipe up
any spilt fuel and dispose of rags in a suitable man-
ner.

@ A Spark Tester (HD-26792) must be used to verify ade-
quate available secondary wvoltage at the spark plug
{25,000 volts). Remowve spark plug cable from spark plug.
Visually check condition of plug. Attach cable to Spark
Tester (HD-26792). Clip tester to cylinder head bolt.
While cranking engine, look for spark. Repeat procedure
on other spark plug cable.

l Fuel contaminated? l

@ SPARK PLUG CABLE RESISTANCE TEST: Remove

®
O

spark plug cable from spark plug and ignition coil. Using
an chmmeter, touch probes to terminals on each end of
plug wire. Resistance must be within values shown in
Table below. Reinstall and repeat on other cable. For
best results, use a needle nose pliers for removal and

installation on coil. Gently grasp cable as close to termi-
nals as possible.

If carbon tracking is evident, replace the ignition coil and
be sure spark plug wire to that coil is clean and tight.
Excessive wire resistance or faulty connections can
cause coil damage. See Ignition Coil, Removal/lnstalla-
tion.

See Ignition Coll, Removal/lnstallation,. This test can
also be performed by substituting a known good coil for
the one causing the no spark condition. The coil does not
reguire full installation to be functional, Verify faulty coil
by performing resistance test (see Troubleshooting).

Use Harness Connector Test Kit (HD-41404), GY pin
probe and patch cord to the coil connector [83B).

Inspect for corrosion at battery terminals, main circuit
breakers, ignition fuse terminals (GY and R/BK), right
handlebar connector [22] and coil connector.

NOTE

Fuel system problems may also cause misfires. Refer to

SYMPTOMS chart.
v T i SR AR Spbedtt Spark Plug Cables Length / Resistance
* Disconnect One Spark Plug Lead Rl with.
at & Time and Install Spark Teater freah fuel
{HD-26792). See Figure 5-37. MNo. | Position Length in. (mm) | Resistance (ohms)
* Crank Engine to Induce Spark.
Observe Spark Tester During Test. 1 Fromt Left 20.2 (512} 5039-11758
*  Spark Should Jump Tester Gap on a Raar Canter 18.7 (474 46A5-10685
Both Leads During Test, Did 117 (474}
I 3 Rear Left 23.1 (s88) STAT-13604
4 19.5 (486 AHE2-11
VES @ | Froat Center 5 (408) 82-11392
Check For: Check the Resistance of Each Spark Plug Cable
i That Dad Med Fire the Spark Taster.Also Check for
Faulty, Wom or Cracked Faulty Plug Wire Connections and Wire Boots for
Spark Plugis). Carbon Tracking.
*  Plug Fouling Due to Engine Ara Wires QK7
Mechanical Fault, .
*  Faulty or Poor Connection at
Plug. YES | MO |

Cosls Should Be Free
of Carbon Tracking.
Are Thay?

Replacse Faulty
Wire(s}.

7525

*  Switch Caoil With Unit
Knewn to be Good.

* Spark Should Jurmp
Tester Gap  While
Cranking, Dad It?

|

Replace Igni-
tian Goil.

TEIS

Figure 7-23. Spark Tester (HD-26792)

Crriginal lgnition
Cail ia Faulty.

TE3E

<1

v

W

Go to CHART C-2,
2gf2.

-3



e Chart C, Misfire At Idle Or Under Load (2 of 2)
1of2.
_r:,_
e Wire Harness Connectors
Diaconnect Megative Batiery Ca!:\!a.MHasure_l No. Description Type Location
O Hg;r;;“; ?&gﬁ;riﬁ;’a Pi‘?'flgﬁ av':,?g;" {10] | ignition Module | 12 - Place Deutsch Undar Seat
Hamess. HlLesis1an|:E Should Be Less Than N =
@ 1.0 Ohm Continuousty. ls ? (22 AT Handlebar & - Place Deutsch In Headlight
1| Switch {BK)
[83] | Coil | 3 - Place Packard | Under Fuel Tank

765

Reptace Cam Sensor with Find Source
known good Cam Sen- of Intermittent
sor, Static time engine and Repalr

and retest,
7540

Problem still exist?

YES
Replace Igni-
tion Module,
7541
[10B] [10A] BK
=

C_| {7 .BE) Li Rear Coil

B|

Al (e 0} B Front Coil
Ignition W

Coil 'E
1
Key ON Power
Engine Stop Switch
[228] A laniti
nition Module
(zza) T g
nﬂﬂﬂﬂﬂ Connector
15 Amp
Ignition Fuse
R/BK To Ignition Switch

Ignition Coil Circuit Diagram
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TROUBLE CODE 12 MAP SENSOR

The Manifold Absolute Pressure Sensor (MAP Sensor) is sup- @  Gently place a jumper wire across MAP Sensor connec-

plied 5 volts from the Ignition Module and sends a signal back tor [B0B] terminals 1 and 2 using Harness Connector
to the Ignition Module which varies in accordance with engine Test Kit (HD-41404), purple male probes and patch
vacuum and atmospheric barometric pressure. Changes in cord. With the MAP Sensor connector jumper in place,
barometric pressure are influenced by weather and altitude. the Ignition Module and Scanalyzer should recognize a

high voltage. MAP Sensor Output Check, Using the vac-
uum pump (HD-23738A), apply a vacuum to the pres-
sure port of the MAP Sensor. The signal voltage should
lower as the vacuum is applied.

DIAGNOSTIC NOTES

The reference numbers below correlate with those on the
diagnostic flow chart,

(1) Connect Breakout Box (HD-42682) between wire har-
ness and Ignition Module. See Breakout Box Installation

page 7-18.
NOTE
Figure 7-24. MAP Sensor Engine must be running for scanalyzer to work properly.
DIAGNOSTIC TIPS
® Code 12 will set if the MAP Sensor signal is out of range @ Shake or wiggle harness with DVOM or Scanalyzer con-
or fluctuates faster than normal operation. nected. Radical voltage changes on the DVOM will indi-
_ _ i cate the presence of intermittents, while the Scanalyzer
& With the MAP Sensor d:scunne_cted, the Ignition Maodule (in Wiggle Test Mode) will beep, light the four corner
and Scanalyzer should recognize a low voltage. If low LEDs and display a minus sign when a current trouble
voltage is cbhserved, the Ignition Module and harness are code is detected. (If a current trouble code is present
not at fault. when the wiggle test is entered, the Scanalyzer will
respond as described immediately upon entering the
wiggle test mode. With Key On and engine off, clear
trouble codes and then perform wiggle test with vehicle
running.)
[11BJGY) [11A] Ignition Module
To: CAM 3
Sensor 7
@ e W\F 5v REF
g
) B MAP Sensor
Signal
3 2 1 | A [80B]
Ignition Module
Connector
MAP
Sensor

MAP Sensor Circuit Diagram
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Code 12, MAP Sensor

NOTE
The Scanalyzer lcon appears
al those points in the fow :
chart whers the Scanslyzer @ See MAP Sensor, Removal/installation, page 7-47.
may be used. () See Ignition Module Removal/installation, page 7-52.
@ Use Harness Connector Test Kit (HD-41404), purple pin probes and
Breakout Box Method Scanalyzer Method patch cords.
Connect Breakout Bowx. With the With the Engine Running,
_ﬂ% Ignitian M, Measura the Volt- Obssrve Scanalyzer MAP Volt-
ape Batwaen Pin 2 on Breakout age Valuas, Typical voltage at
Baox and Pin 8. Idle Should be 1.5-2.9 VDG,
Is the Viellage Betwaen 4.2 and Is it.?
4.95 VDC?
Ves %
@ With DVOM or Scanalyzar % Check the Sy Reference Supply
{Wingle Test Mode] Still Con- | 1 at the MAP Connector (80B}.
nected, Chack for Intermit- @ With Igniticn On, Measure Volt-
tants by Parfarming “Wiggle” age Bﬂh;?ﬂg Fémﬁwl and
Test. Radical Voltage n -
Cherges or Trouble Code Set I= the Voltage Approximately
While Wiggling Harness Wil S¥DC?
Indicate the Presence of Inter-
mittents, Imermittent Present?

EEEE GNCI MO
reater L Tha
I YES_' Than &v, Em55-.-_ ;

To Iderily the Sourca @ Replace MAP San- |
of Intermittenca, Start sor. Clear Codes if Connect Breakout Box, Locate Shart to @
o Bl Wik by Searduasri ol | A Disconnect Ignition Module | | 12 Voits on RAW Connect Braakout
Bold Asterisk on able and Foad Test. | ~3 fram Breakout Box. Wire in Wire Har- 6 Moneard Coniiny:
Right Side of Flow Did Check Enging ness. Repair as ity batween MAP Con-
Chart and Wiggle Har- Lamp Come On QOFEN CHECK: Measure Necessary nactar [0B] Terminal 1
ness While Monitor- and Set CODE 127 ® Resistance Betwean MAP and Breakout Box (GY)
ing CVOR Connector [B0B] Terminal T635 Fin 1, then between
2 and Brgakout Box Con- MAP Connector (B0B)
L nactor [11GY) Fin 2. Terminal 3 1 Breakout
YES m Is Resistance Less Than 1 Bow Connector
Chm? [11]){GY) Pin 8.
@ @ Install Criginal MAP System Aepair 85 necessary,
Sensor, Replace Mo OHE, 784D
Ignition Moduba
and Road Teat TEMY YES m
Again 1o Verify.
7625 (&) [ 8HOAT (to Ground) | [ Locate and
CHECK: Measura Repair
RLHEE Resistance Between Open on
* At some point in the flow chart you may MAP Connectar Ter- VAN Wire.
be instructed to jump directly to the box minal 1 and Chassis
marked by an asterisk. Disregard the Ground. Is Resis- TB45
asterisk (but mot the instruction box) if tance Greater Than 1
your normal progression through the Megohm?
chart brings you 1o this location,

@. Replace Lacate and
Sanaor, Repair

Groundad
PESO AW Wire,

TESS
Wire Harness Connectors

Mo. | Description Type Location
[80] | MAF Sensor 3 - Place Amp Under Fuel Tank
[10] | lgn. Module 12 - Plage Deutsch (BK) Under Seat
[11] | tgn. Medula 12 - Place Deutsch {GY) Under Seal

) Clear Codes and Confirm Proper Operation with No Check Engine Lamp.
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TROUBLE CODE 16, BATTERY VOLTAGE

A Code 16 is set if the Ignition Module sees battery positive
voltage less than 8 or greater than 16 volts. Low voltage gen-
erally indicates loose wire and/or corroded connections or a
charging system problem. A high voltage condition may be
caused by a faulty voltage regulator.

DIAGNOSTIC NOTES

The reference numbers below correlale with those on the
diagnostic flow chart.

@ Was battery allowed to discharge? Was battery drawn
down by starting problem? Yes, Change battery. No - See
Charging System Troubleshooting in Section 7 of this
Service Manual.

Connect Breakout Box (HD-42682) between wire har-
ness and lgnition Module. See Breakout Box Installation,
page 7-18.

@ The Ignition Module is monitoring voltage at Ignition
Module connector [10](BK) Pin1.

@ This checks for voltage drops in the Ignition Module
power circuit,

Perform Wiggle Test. Shake or wiggle harness with
DVOM or Scanalyzer connected. Radical voltage
changas on the CVOM will indicate the presence of inter-
mittence, while the Scanalyzer (in Wiggle Test Mode) will
beep, light the four corner LEDs and display a minus sign
when a current trouble code is detected. (If a current
trouble code is present when the wiggle test is entered,
the Scanalyzer will respond as described immediately
upon entering the wiggle test mode. With Key On and
engine off, clear trouble codes and then perform wiggle
test with vehicle running.)

See Fuses, Removal/nstallation.

[22B] [224] [10B] [104] Ignition Module
i <
W BK )

1] R 1
2 |

3 (@) 2
Fan / Btop [ 4 ]
5 |
6 |

15 Amp
Fuse
11
Ignition {F K}
Switch
L (=)
\D Ignition Module
Connector
—O{e e
30 Amp
Main Circuit Breaker i I
(Silver Post)
Battery

Battery Voltage Circuit Diagram
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-

I ———
Code 16, Battery Voltage Test
@ Perform Charging
System Tesis.
Charging System OK?
|
Ves
@ @ Remove Spark Plug Cables. Repair Charging
Connect Breakout Box, Mea- System,
-% surg Voltage on Broakout Box
7 (BK) Between Pin 1 and Pin 11
while Cranking Engine, Disre-
gard Reading During First 2
Seconds of Cranking. 15 Voltage
Above B Violts? Reconnect plug
cables.
T
o]
NOTE
Systern [ with Ignition On, Measure
The Scanalyzer icon appears @ 0K @ Voltage Drop Between Bal-
at those points in the fow tery Positive Terminal and
chant wheve the Scanalyzer LLo Breakoul Box connacior
may be used. [10J(BK) Pin 1. Is Voitage
Drop Greater than 0.5 Volt?

Valt?

With Ignition On, Measure
Voltage Drop Between Battery
Positive Terminal {+) and R/
BK Terminal on 15 Amp Igni-
tion Module Fuse (-). s Violl-
age Drop Greater than 0.5

YES

Wilh Igniticn On, Measure
Voltage Drop Betwean
Battery Positive Terminal
(+) and Connactor [Z2A],

Check for Voltage Drop betwesn Battery Megative Termi-
nal (-] and Breakout Box connector [10)(BKIPIn 2(+). Is
Voltage Drop Greater than 0.5 VDC?

Replace Fusa or
Fuse Terminals.

Tra2

Pini 4. |5 Voltaga Drop YES
Greater than 0.5 Voit?
Locate and Repair @ Problem is Intermittent. Par-
! 1 Bad Connection, form Wiggle Test.
YES
[=] 0] e &
Replace W/BK With Ignition On, Mea-
Wire or sure Voltage Drop
Tarminals, Between Battery Posi-
tivie Terminal {+) and
e | Connector [224], Pin 3
Wilh Ignition On, Mea- {=). 1= Maltaga Drop
sure Voltaga Drop Greater than 0.5 Vall?
Between Battery Posi- T
tivi Tarrminal (+) and
odiogo ko
cuil Braaker (-], 15 Voll-
age Drop Greater than Inspect [22] With Igniticn On, Measure Volt-
0.5 Volt? far Corro- age Drop Between Battery Posi-
Shon or tive Terminal (+) and GY
| loose wires. | | Terminal on 15 Amp Fuse (). Is
m YES I nat Vaoltage Drop Greater than 0.5
present ou|
Replace ignition Wi igaen 1, Med: Hgﬂﬁd I !
* ; sure Viollage Drop
switch or Termi- Between Battery Posi- Hul_'L-'Sclarl ENE Yes
nals. tives Tarminal (+) and Swilches. n
Copper Post on Main Replace GY Wira
Traz Circuit Breaker {-). Is Trao of Terminals.
Voltage Drop Greater
than 0.5 Valt? TTE
MO YES
Replace Cir- High Resistance Between 30 Amp
cult Breaker, Circuit Breaker and Battery.
Replace Wire or Terminals.
7782
T7B4
<3

Clear Codes and Confirm Proper Operation with No Check Engine Lamp.



TROUBLE CODE 24 and 25, IGNITION COIL

Code 24 = Front Coil Code 25 = Rear Coil

A Code 24 or 25 will set if the ignition coil voltage is out of range.
This could ocour if there is an open coil or loss of power to the
coil. The coil receives power from the Run/Stop Switch.

The Ignition Module is respensible for turning the coils on by pro-
viding the ground to activate the coils, which in turn powers the
coils. If both codes are set, it is likely a coil power failure or a coil

failure.
[108] [104] BK
-~
[ {7 \BE’) s Rear Coil
B
A {E=ia) 8 Front Coil
b
B
K
1
Key ON Power
Engine Stop Switch
[228] A e
nition Module
e )r nHHnEH % Connector
15 Amp
lgnition Fuse
R/BK To Ignition Switch

Ignition Coil Circuit Diagram
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DIAGNOSTIC NOTES

The reference numbers below correlate with those on the
diagnostic flow chart.

(1) Use Test Lamp as shown in Figure 7-25.
() See Ignition Coil, Removal/installation.

Use Harness Connector Test Kit (HD-41404), gray pin
probe and patch cord.

Connect Breakout Box (HD-42682) between wire har-

ness and Ignition Module. See Breakout Box Installa-
tion,
Shake or wiggle harness with DVOM or Scanalyzer

(Engine running) connected. Radical voltage changes
on the DVOM will indicate the presence of intermittents,

Codes 24 and 25, Ignition Coil

the Scanalyzer will respond as described immediately
upon entering the wiggle test mode. With Key On and
engine off, clear trouble codes and then perform wiggle
test with vehicle running.)

(&) See Ignition Module, Removal/installation, page 7-57.

SCANALYZER NOTES

The Scanalyzer icon appears at those points in the flow

chart where the Scanalyzer may be used. If a number is

while the Scanalyzer (in Wiggle Test Mode) will beep,

light the four corner LEDs and display a minus sign
when a current trouble code is detected. (If a current
trouble code is present when the wiggle test is entered,

@ Disconmect Coill Canmnec-
tor [B3R]. Gently Conmeact

Test Lamg 1o Connector No. Description Type Location
[8:3B8] Tarminal A (front cyl.) -
or Tarminal  {rear Cyl}. [83] | Ignition Coll 2- Place Amp Below Fuel Tank
Crank Engine. Does Light [22] | AL Handlebar Switch & - Place Deutsch | Inside Headlamp Housing
Flash? (B
1
YES E@
(&) [ Pertorm Wigge Test Wil Ignition On, Mea-

Wire Harness Connectors

printed next to the icon, then refer to the Scanalyzer Notes

wiich follow: ;
=

With the engine off, Scanalyzer {Active Diagnostic Test
Mode) can be used to energize either the front or rear
coil once each second for a total of 5 seconds.

Intermitlents Found?

sura Voltage Between

Terminal B Connector

[8:3B] and Ground, |5 i1

equal to Battery Volt-
age’

Repair as @ Replacs
MNecessary,

Ignition
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Coil.

THEE

)

Clear Codes and Confirm Proper Operation with No Check Engine Lamp.

M AV e g
5 -\-\-\-\-\-\--'h

T

-HEQ POS+

Using Breakout Box, measure Resis- Repair Opan Wire
tance Between Ignition Medule ard or Connection an
Codl Terminals as Follows: WIBK Wire,
Trouble | Coil Break- TaTS
Code [Terminal | out Box
(BK)
24 |ABED)| FinG
25  |CIY/BE)| Fin?
Rasistance Should be Less than 0.5
Chms. Is 117
1
=
@ Periorm Wiggle Repair Opan
Test, Intermittents Wira or
Found? Connection.
THED
es
Repair as @ Aeplace
Nacassary. Igniticn
7865 Wodule
7ET0

Figure 7-25. Ignition Coil Test Lamp



GENERAL

The ignition coil is a pulse type transformer that transforms or
steps up low battery voltage to the high voltage necessary to
jump the electrode at the spark plug in the cylinder head.
Internally the coil consists of primary and secondary windings
with a laminated iron core and sealed in waterproof insulating
compound. The ignition coil cannot be ftaken apart or
repaired. If the ignition coil is faulty it must be replaced.

Troubleshooting

When the engine will not start or when hard starting or miss-
ing indicates a faulty ignition system, see CHART C in this
section. If the condition persists, check primary and second-
ary resistance of ignition coil with an ohmmeter, See Wiring
Diagram below.

Resistances should be within the following limits: primary
resistance 0.4-0.6 ohms, secondary resistance 11.7-12.7K
ohms. Check ignition coil with a coil tester.

1 4 2 ]
E 11.TE-12.TK 11.TK-12.TK A
W VIS
-6
ahms |
A +12¥ c

Ignition Coil Wiring Diagram

If a coil tester is not available, temporarily substitute a new
ignition coil by attaching it at any convenient point near the
old coil {coil will function without being secured). Transfer ter-
minal wires to new coil.

Aftach new spark plug cables to coil and plugs. If ignition trou-
ble is eliminated by the temporary installation of new coil,
carefully inspect old coil for damaged cables and insulation,
The insulation on cables may be cracked or otherwise dam-
aged allowing high tension current to short to metal parts.
This is most noticeable in wet weather or after motorcycle has
been washed.
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TROUBLE CODE 35, TACHOMETER

Code 35 will set if the PK wire is shorted to power or ground. entering the wiggle test mode. With Key On and engine
off, clear trouble codes and then perform wiggle test with
DIAGNOSTIC NOTES vehicle running).
The reference numbers which follow correlate with those on
the diagnostic flow chart. @ See Tachometer Remove and Replace

@ See page 7-18. Install Breakout Box HD-42682

@ Shake or wiggle barness with DVOM or Scanalyzer
{Engine running) connected. Radical voltage changes on
the DVOM will indicate the presence of intermittents,
while the Scanalyzer (in Wiggle Test Mode) will beep,
light the four corner LEDs and display a minus sign when
a current trouble code is detected. (If a current trouble
code is present when the wiggle test is entered, the
Scanalyzer will respond as described immediately upon

(*) See Ignition Module Remove and Replace

Wire Harness Connectors

(7)) [ Tneiall Breakout Box but leave Can- No. Deacription Type e
nector [10] (BK) unplugged at Igni- [10] | Ignition Module 12 - Place Deul- Below Fuel Tank
tion Modula sch (BK)
I [20] | Instruments 14 - Place Mul- Under Headlamp Bracket
Disconnect Connector [20]. With Ignition ON, tikock

Measure Violtage Across pin12(+) and pin 11{-)
im Open Breakout Box Connector [10}{BK)

Battary Viollage Prasent?

L
Check for Continuity at
breakout box between Pin
12 and Pin 11 in connector
[10] (BK}.

Continuity Presam?

Tachometer

Check for Continuity betwean
Pim & and Pin 7 in connector
[20)-

Continuity Presant?

e | no | YES NDH [u)

Reconnect [10] Repair Short to &
Repair Short 1o ngs.glr::' Ground
‘ioltage 85 ge
Charige? L

Cheack for Continuity

Between Pin 12 of [10] [108] [10A] (Black)
(BK) at breakout box e

and Pin 7 in connecior =

: 204]. (T
Locate Intarmit- @ GommlEMy Present? .O
lents and
Repair

'@ Replace Ignition @__‘L‘I_

Misdule TaE1 2
1
7882 YES

Disconnect Repair or
[20].Connect Volt- Feplace PK
meter across Pin Wire

12 and Pin 11 in
of Unplugged TEE S
eoanectar [10] Ignition Module

Battery Voltage Connector
Presant?

Tachometer Circuit Diagram

= Replace gni-
lace Tach

Hom Modis

a2
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TROUBLE CODE 41, CAM SYNC FAILURE

GENERAL

This code occurs only when the engine is running if the igni-
tion module either does not receive a signal from the timing
plate or receives an unexpected signal. The motorcycle may
continue to run, run poorly, or stop running altogether.

@ Install Breakout Box HD-42682

@ Perform Wiggle Test (Engine Running).

Refer to appropriate section of Service Manual and job

time code for operation.

Install Breakout Box. Disconnect
Connectar [14]

|
Ignition OR

Connect Voltmeter across Terminal A, RAW,
and Terminal C BEKAW wires of connector [148]

Is voltage 5 £ 0.25 VDC?

[14B] [144]

ol

T3

Z-Z0

=m

=lmlO

Cam Position
Sensor

Ignition Madule

Ground

Signal

[21 19 1= |

m 5v REF

[11B] [11A]

A

'

Cam Position Sensor Circuit

Wire Harness Connectors

YES

Reconnect the Cam Position
Sansor, connector [14]. Using

Me. Description Type Location
[11] | lgmiticn Modula 12 - Place Deutsch (GY) Bedow Seat
[14] | Cam Pesition Sensor 6 - Place Deutsch (BK) Under Crankcase |

E'n:ﬂ

Breakout Box (GY) Mersure
voltage between Pim 3 and Pin
& while cranking the engine,

Using Breakout Box (GY) Mea-
sura the voltage between Pin 1
and Pin 8.

Iz woltage 5 £ 025 WDC?

Is voltage 2-3 VDC?

Chechk for continuity on G
wire between connector [148]
terminal B and [11B(GY]} ter-

Intermitient Opean in GRNY
W wire or short in BEAW,
WYBK or RAW. Repair

YES i

mimal 3, Continuity prasent?
I 7950

imtermittent,

s

Rapair Open in AW
wire or BES
W betwean connec-
tors [11] and [14],

Disconnect [11] (&%) from Breakowt Baox,
Measure voltage Between Pin 1 and Pin 8 of
Ignition Madule [114]. Is 5VDC present?

Remaove Timing Cover and CAR Position
Sansor. Obaerve rotor cup while crank-
ing engine. Does Raotor turn?

YES

7345

Replace Ignition
Medula.

@[ Foer "’”EI“:,L"Qd (@)[ Check Fotor for Damage.
proparly I= Rotor Loose or Dam-
aged?
0] ves
Rapair @ FRemove gear- YES m
case cover and
TB4D inspect bor dam- Aeplace Cam Position Sensor
age Replace Roator Plate and Clear Code. Retest.
and Retest Problem still exist?
a4 TAED
YES
Rapiace Igniticn
Module,

TI6S

Locate and Locate and
Repalr AW Short Aepair BW Short
10 Grourd 1 Vaoltage

770 TO55
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TROUBLE CODE 44, Bank Angle Sensor

GENERAL

This code occurs when the Bank Angle Sensor voltage is out-
side of the normal operating range. This may be caused by a
short to ground, or voltage in the harness between the igni-
tion module and the Bank Angle Sensor, or a falled Bank
Angle Sensor. If this code occurs, the engine may stop run-
ning. The engine may still be restarted and ridden to the deal-

ership for repair

I= Bank angle sansor
connected?

(=]

Raconnect, Clear
Cadas, Cycla lan. Key
Recheck for Codas

oM

Disconnect connacior [134]

Measure voltage on [1348] betwean Socket A, (LT GN/GY) and Socket B, (BK)

| 3.0-35 VDS I

11-13VvDC ov |

Mext Pags

Rapair Short Lo @
Voltage on LT G/

GY WIRE.

Tar2

[134B] [134A]
-
-0 \Lo—E) C
@ B |
A |
Bank Angle Sensor
g
— 5
o Vehicle =
Gt Ignition Module
90|
11 |
= 2
[10]
Bank Angle Sensor Circuit
Wire Hamess Conneclors
Mo. Description Type Location I
[11] | Ignitian Module 12 - Place Dewsch (BK) Below Fuel Tank |
[14] | Cam Position Sensor G - Place Deutsch (BK) Under Crankcase 1|

©

Disconnect Connector [10)(BK) frarm Madule and Plug into breakout
box. Chack Continuity Between Sockel &, LT GN/GY on Connectar
[134B] and Breakout Box (BK) Pin 10, Is Continuity Present?
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|

YES

[]

I continuity present?

Check continuity to ground on BK wire, Rapair open in
sockel B, connector [134B8] LT GN/GY wira.
15 continuity present?
g Ta72
f Repair opsn

Check continuity to ground on LT GN/ :

GY wire, socket A, and connector Rraund wire.

[134B]. e

=

T2

4T3

Rapair shart te ground Replace lgnition Module and
an LT GRAGY wire, Rechock for Codes

a4

See page 7-18. Install Breakout Box HD-
42682



Code 44, Bank Angle Sensor

| 3.0-3.5VDC |

Measura Vollage Betwean Socket C, GY, and Sockst B, BK.
Iz Voltage 11-13VDC?

YES

15 Bank Angle Sansar Correctly Repalr Qpen in GY wire
Inslabad? Belween [134] and Harness

TaT2
YES

Install Properly

Are Ferous Metals
Located Within 1/4" of
Sides, Face, or Top of Bank
Angle Senscr?

YES m

Return 1o Original Replace Bank Angle
Canfiguration, Sensor,

TOTE



TROUBLE CODES 52, 54 and 55, IGNITION MODULE FAILURE

GEMERAL

All of the following codes indicate an internal failure which
requires replacement of the Ignition Module.

& Code 52 - HAM/ROM Failure
® Code 54 - EE PROM Failure

® Code 55 - Module Microprocessor Malfunction

See Ignition Module Removal/lnstallation page 7-52.
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IGNITION TIMING

Static Timing - 1200S

1. See Figure 7-8. Locate outer timer cover (2} at bottom of
gearcase cover (15) on right side of vehicle.

AAWARNING

Always wear proper eye protection when drilling. Flying
debris may result in eye injury.

2. Drill off heads of outer timer cover rivets (1) using a 1/8-
inch drill bit. Use a punch to tap rivet shafts inboard
through holes in outer timer cover. Remaove outer timer
cover (2.

3. Remove two Phillips screws (3) to free inner timer cover
(4). If necessary, tap remaining rivet shafts through holes
in inner timar cover,

4. Carefully check the gearcase cover timer bore for any
rivet fragments.

5. Depress external latch on Cam position sensor connac-
tor {11) and use a rocking motion to separate pin and
socket halves.

6. Remove the timing plug from the timing inspection hole
centered below the cylinders on the right side of the
crankcase.

7. Remove the spark plugs.
8. Jack up vehicle to allow rotation of the rear wheel,

9. Shift transmission into fifth gear, and standing on left side
of vehicle, slowly rotate rear wheel in a counter-clockwise
direction until front intake valve opens and closes (as
viewed through spark plug holes).

10. Rotate rear wheel until TDC mark {vertical line, see lower
frame Figure 7-10) is centered in timing inspection hole.

11. See page 7-18. Connect Breakout Box (HD-42682). Con-
nect DVOM Red (+) lead to Pin 1 {Gray) [11] and Black
lead to Pin & (Gray) [11].

12. Turn the Ignition/Light Key Switchh to IGNITION.

13. Loosen two screws and rotate the cam position sensor
plate just until the voltmeter registers the change from &
VDG (+)- 0.5 volts) to 0-1.0 VDC.

14, Tighten sensor plate screws to 15-30 in-lbs {1.7-3.4
Nm)

15. Install spark plugs, shift transmission inta Meutral and
remove jack.

16. Remove test harness and mate pin and socket halves of
Cam position sensor connector [14]. Place large end of
slot on attachment clip over T-stud. Push connector
assembly forward to engage small end of slot.

17. Proceed to OYMNAMIC TIMING. Begin at step 2.

1. Timing inspection hole
2. Front cylinder advance timing mark
3. Front cylinder top dead center (TDC)

Figure 7-26. Timing marks.

Adjust Timing using Scanalyzer (HD-
41325) - 1200S only
1. Gently pull left side cover from frame downtubes (no

taols required).

2. See Figure 7-27. Note the Data Link connector {pin side
of 4-place Deutsch) on the side cover.

3. Remove rubber protective plug from open end of Data
Link connector,

4. Plug the Scanalyzer (HD-41325) into the Data Link
Connector.

5. Turn the Ignition/Light Key Switch to IGNITION. Turn the
handlebar mounted Engine Stop Switch to the RUN
position (but do not start the engine).
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| LT ||
o LU
IMEE - 00 gvaea |

e 870

Figure 7-27. Data Link Connector - 12005

6. Insert the diagnostic application cartridge HD-41325-
95A, into the Scanalyzer. Once communications is
established with the ignition module, the DIAGNOSTIC
MEMLU appears. See Figure 7-12.

7. Select item 7- CALIBRATION from the DIAGMNOSTIC
MEMLL

Prass 1, TDCO Adjust on the key pad.

Connect Timing light {See Dynamic Timing) and observe
timing mark.

10. Timing may be electronically adjusted by pressing the up
arrow key to advance the timing oftset or the down arrow
key to retard the timing offset. Each press of the arrow
key will change the timing one degree.

11. Press MODE to exit.

Static Timing - All except 12005

1. Follow steps 1 - 12 on page 7-45.

2. Slowly rotate module plate until red LED illuminates.
Tighten in position.

3. Proceed to DYNAMIC TIMING. Begin at step 2

Dynamic Timing

1. Remove hex socket timing plug from timing inspection
hole, which is located on right crankcase half and
centered below engine cylinders. Install TIMING MARK
VIEW PLUG (Part No. HD-96295-65D) into timing
inspection hole. Make sure view plug does not touch
flywheel.

2. Connect leads of INDUCTIVE TIMING LIGHT (Part Ne.
HD-33813) to front spark plug cable, battery positive (+)
terminal, and suitable ground.

3. Make sure wvacuum hose is properly installed at
carburetor and V.O.E.S. (MAF sensor on 12005). Start
engine.
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Figure 7-28. Ignition timing - all except 12005

Set engine speed 101000-1050 rpm on all madels,

Acaution

When checking ignition timing, always check V.0.E.S.
operation (see VACUUM-OPERATED ELECTRIC SWITCH).
Failure to do so may result in running engine with too
much spark advance, and may cause extreme engine
knock and engine failure.

4. See Figure 7-10. Timing light will flash each time an
ignition system spark occurs. Aim timing light into timing
inspection hole. Front cylinder advance timing mark (2}
should be centered in fiming inspection hole. If this is the
case, ignition timing is properly adjusted. Remove
TIMING MARK VIEW PLUG from timing inspection hole
and install hex socket timing plug. If timing mark is nat
centered or is not visible in the timing inspection hole,
proceed to Step 5.

5. See Figure 7-8. Remove outer cowver rivets (1), outer
cover (2), inner cover screws {3), and inner cover (4).

6. Loosen cam position sensor screws (5) just enough to
allow sensor plate (7) to be rotated using a screwdriver in
the plate’s notch (6),

7. With timing light aimed into inspection hole, rotate cam
position sensor (7) until front cylinder advance timing mark
is centered in timing inspection hole (as shown in Figure 7-
10).

8. See Figure 7-8. Tighten cam position sensor screws {5).

9. Install inner cover (4), inner cover screws (3), outer cover
(2) and new outer cover rivets (1).

10. Remove TIMING MARK VIEW PLUG from timing
inspection hole. Install hex socket timing plug.



BANK ANGLE SENSOR

General

The Bank Angle Sensor turns off the ignition system if the
motorcycle lean angle exceeds B0 degrees.

Bank Angle Sensor operation may be verified by placing a
magnet at top of switch - Engine will stop if switch is operating
correctly. Remove magnet and turn Ignition switch OFF to
reset.

Removal

1. Gently pull left side cover from frame downtubes (no
tools required).

2. See Figure 7-29. Locate Bank Angle Sensor on battery
box. Remove screw.

NOTE

To avoid damage fo terminais, remove Bank Angle Sensor
from side of battery box before disconnecting connector
[134].

3. Carefully un-plug connector [134].

Installation

1. Plug-in new sensor.

2. Install new sensor - make sure locating pin on
sensor body is positioned in hole.

3. Install sensor screw. Torgue to 15-20 in. Ibs (1.7-2.3 Nm).

4. Install left side cover.

Figure 7-29. Bank Angle Sensor
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MAP (Manifold Absolute Pressure) Sensor - 1200S

1. Loosen fuel tank rear mounting balt.

2. Remove fuel tank front mounting bolt. Carefully pivot
tank upward and prop in position to allow acess to the
MAP sensor,

3. Remove vacuum hose from bottom of MAP sensor.

4. See Figure 7-28. Using appropriate tool gently release
tang helding sensor - Push sensor down.

Remove connector [80].
Plug connector [80] into new MAP sensorr.

Slide MAP Sensor upward onto holding bracket untill
tang is engaged,

8.  Aftach vacuum hose to MAP Sensor.
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8. Lower fuel tank into position and install front mounting
bolt.

10. Tighten fuel tank rear mounting bolt,

—

Figure 7-28. MAP Sensor



VACUUM-OPERATED ELECTRIC SWITCH (V.0.E.S)

ADJUSTMENT/TESTING

Timing Mark Method

Verify engine ignition timing. See IGNITION SYSTEM,
ADJUSTMENT/TESTING, IGNITION TIMING. Adjust ignition

timing, if necessary, and then perform the following V.O.E.S.
check:

1. With engine running at 1000-1050 rpm, disconnect
V.O.E.5. vacuum hose from carburetor fitting.

2. Temporarily plug the open carburetor fitting. Ignition
liming should retard (front cylinder advance timing mark
disappears from wiew in timing inspection hale) and
enging rpm should decrease.

3. Connect V.O.E.S. vacuum hose to carburetor fitting.
Timing mark should reappear and engine speed should
increase to previous rpm.

It speed does not first decrease and then increase as
described, check V.O.E.&. wire connection to ignition module.

Ohmmeter and Vacuum Pump Method

The V.O.E.S. can also be checked using an chmmeter, a Har-
ley-Davidson VACUUM PUMP (Part Mo. HD-23738) and Har-
ness Connector Test Kit (HD-41404).

1. Disconnect V.O.E.S. Deutsch connector.

2. Insert black male probes in socket terminals of 2-place
Deutsch connector.

3. Disconnect vacuum hose and connect vacuum pump to
VAOLE.S. vacuum fitting.

1. V.O.E.S.Deutsch 3.
connector 4.
2. Ohmmeter

Ohmmeter probes
Vacuum pump

Figure 7-29. Checking V.0.E.S. Using Ohmmeter and
Vacuum Pump

Slowly squeeze vacuum pump handle. Observe vacuum
gauge and chmmeter readings. Ohmmeter should
indicate switch closed (zero chms) with an applied
vacuum of 3.5-4.5 inches (89-114 mm) mercury {Ha). If a
vacuum reading of more than 4.5 in. (114 mm) Hg or less
than 3.5 in. (89 mm} Hy is required to close the switch,
then the switch must be replaced.

alb

Lo po =

. Nut

anic

b
3

Top center engine mounting bracket
Vacuum-operated electric switch (V.O.E.5.)
Bolt

ﬁgur& 7-30.V.O.ES. mounting
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V.O.E.S. - CONT.

REMOVAL

1.
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Remaove air cleaner. See AIR CLEANER, REMOVAL in
Section 4,

Remaove rear mounting bolt, locknut and 2 flat washers to
free fuel tank from frame member.

Standing on wvehicle right side, raise rear of fuel tank
slightly and push 2-pin Deutsch connector on top motor
maount rearward fo unsnap attachment clip from T-stud.

Depress latch on connector to separate pin and socket
housings. For best results, use a rocking motion while
pulling the halves apart.

Remove bolt and nut attaching V.O.E.S. to top center
engine mounting bracket..

Pull V.O.E.5. assembly out of cavity and disconnect hose
from V.O.E.S. fitting. Note the blue mark on hose fitting,

INSTALLATION

Acaution

Verify that V.0O.E.S. switch, wiring and hose connection
do not contact engine rocker box. Normal engine
vibration and heat can damage V.0.E.S. assembly if it is
mounted in contact with the engine.

NOTE

The correct V.O.E.S. for XLH Sporister models is identified by
a biue paint mark on the hose fitting.

il
2,

Install hose on V.O.E.S. fitting.

Insert bolt through hole in back of top center engine
mounting bracket. Mount tab of V.O.E.S. on bolt and
Rotate V.O.E.5. so that rounded edge of bracket faces
upward toward fuel tank. Install nut to secure VO.E.S. to
top center engine mounting bracket, Tighten locknut to 5-
12 ft-lbs (7-16 Nm) torgque.

Press socket housing into pin housing until it snaps in
place. Place large end of slot on attachment clip over T-
stud on right side of top motor mount; push assembly
forward to engage small end of slot.

Slide flat washer on rear fuel tank mounting bolt. Insert
bolt through grommet of right fuel tank flange, frame
member and grommet of left fuel tank flange. Install flat
washer and locknut on end of bolt, Tighten baolt to 8-16 ft-
Ibs (11-22 Nm) torque.

Install air cleaner, See AIR CLEAMNER, INSTALLATION in
Section 4.



IGNITION/LIGHT SWITCH

GENERAL (Figure 7-31)

The ignitionfight switch is not repairable and must be
replaced as a unit if it fails.

AAWARNING

DO NOT medify the ignitionlight switch wiring to
circumvent the automatic-on headlight feature. High
visibility is an important safety consideration for
motorcycle riders.

The vehicle is provided with a three-position combination igni-
tiondight switch. The three positions are as follows:

OFF - Ignition locked, lights off; key removable,

ACC(ESSORY) - Ignition locked, instrument lights on; key
remavable (HDI- position lamp and tail lamp on).

IGNITION - lgnition unlocked, lights on; key not remavable.

Mate that the key locks the ignition system and is removable
in boath the OFF and ACC({ESS0RY) positions. The accessory
position is located between the OFF and IGNITION positions
and allows the rider to remove the key while leaving the
instrument lights on. In this position, the instrument {icon)
lamps, 4-way flashers (front and rear directionals) and tailf
brake light are on or can be activated. On HDI vehicles the
position lamp and taillight are on.

AcauTion

When turning off the ignition, verify that the key is
removed in the OFF position or that the lights are not left
on. If the rider stops the engine and inadvertently
removes the key in the ACC(ESSORY) position, the bat-
tery will be drained of its charge if the vehicle is left
standing too long.

REMOVAL (Figure 7-32)

AAWARNING

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

1. Remove seat.

2. Disconnect battery cables, negative cable first. See
BATTERY, DISCONNECTION AND REMOWVAL in this
section.

Remaove ignition switch face nut.

Remove Fuel tank. See FUEL TANK REMOVAL, Section
4.

5. Remove mounting screw. Remove switch cover, Remove
switch from switch cover,

6. Hemove harness covering and cut switch wires 3 inches
from switch.

OFF position
ACC({ESSORY) position
IGNITION position
Face nut

Switch cover

Mounting screw

P et e S

Figure 7-31. Ignition/Light Switch
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INSTALLATION {Figure ?-32} *ODE4%Tx
1. Slide replacement conduit on harness wires. W 2

2. Observing color codes, install butt connectors to harness
wires, Complete butt splice to new ignition switch. Seal
butt splice connectors using UltraTorch UT-100 or other
radiant heating device. See SEALED BUTT CON-
MECTORS in this section for more detailed information.

3. Slide conduit over butt splice connectors,

4. Insert ignition switch into hole of switch cover. The word
“TOP" stamped on the switch body should face upward
toward the lettering on the switch position decal. Loosely
install face nut.

5. Install and tighten mounting screw to 3-7 ft-lbs (4-9 Nm)
torque.

66—

6. Tighten face nut to secure switch within cover,

7. Using two new cable straps, secure main harness to
frame backbone.

1. Ignitionlight switch 5. Screw
AAWARNING 2. Butt connector 6. Cable strap (2)

3. Face nut 7. Decal

4. Switch cover

Always connect the positive battery cable first. If the pos-

itive cable should contact ground with the negative cable
installed, the resulting sparks may cause a battery explo- Figure 7-32 Ignition/Light Switch Assembly
sion producing personal injury.

8. Install battery cables, positive cable firsl. See BATTERY,
INSTALLATION AND CONMNECTICN in this section.

9. Check ignition/light switch for proper operation.
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IGNITION MODULE - 1200S

GENERAL

See Figure 7-332. The ignition module is mounted to a bracket
located under the seat.

Hefer to IGMITION SYSTEM in this section for information on
the function and testing of the ignition module. The ignition
module is not repairable and must be replaced if defactive.

Figure 7-33. Ignition Module - 12005

REMOVAL

1. Remove seat. See SEAT REMOVAL in Section 2.

AwARNING

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

2. Disconnect battery cables, negative cable first. See BAT-
TERY, DISCONNECTION AND REMOVAL.

3. See Figure 7-6. Disconnect ignition module (17) from
wiring harness at Deutsch connectors .

4. Depress external latches on socket housing side and use
a rocking maotion to separate pin and socket halves,

5. BRemove screws (18} to free the ignition module (17) from
the frame-mounted bracket.

INSTALLATION

1. See Figure 7-6. Align holes in ignition module with those
in frame-mounted bracket.

2. Secure module to bracket using screws (18). Tighten
screws to 15-21 in-lbs (1.7-2.4 Nm) torgue.

3. Connect ignition module (17} Deutsch connectors [10]
and [11] to module.

Align tabs on socket housing with grooves on pin
housing. Push connector halves together until latches
“click.” If latches do not click (latch), press on one side of
the connector until that latch engages, then press on
opposite side to engage other latch.

Fit attachment clip to pin housing, if removed. Place
large end of slot on attachment clip over T-stud on battary
tray. Push assembly toward plug end (socket side) to
engage small end of slot.

AWARNING

Always connect the positive battery cable first. If the pos-
itive cable should contact ground with the negative cable
installed, the resulting sparks may cause a battery explo-
sion producing personal injury.

4. Install battery cables, positive cable first, See BATTERY,
INSTALLATION AND CONMECTION in this Section.
Install seat. See SEAT INSTALLATION in Section 2.

Test engine for proper ignition system operation,
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CAM POSITION SENSOR AND ROTOR - 1200S

GENERAL (Figure 7-6)

The cam position sensor (7) and rotar (9) are located in the
gearcase cover (14) an the right side of the vehicle. The rotor
is mounted an the camshaft and operates at one-half crank-
shaft speed. The cam position sensor wiring is connected to
the ignition module (17) wiring harness. Refer to IGNITION
TIMING in this Section for information on the function, testing
and adjustment of the cam position sensor and rotor assem-
bly.

REMOVAL (Figure 7-6)

AWARNING

To avoid accidental start-up of wvehicle and possible
personal injury, disconnect the battery cables before
attempting any service procedure.

1. Disconnect battery cables, negative cable first. See
BATTERY, DISCONNECTION AND REMOWVAL.

2. Disconnect cam position sensor (7} wiring at connector
(11) located on left frame tube under motor,

3. Note posilion of each cam position sensor wiring
terminal in plug end of connector (11).

4. Remove terminals following procedure outlined under
DEUTSCH ELECTRICAL CONNECTORS at the end of
this section.

5. Drill off heads of outer timer cover rivets (1) using a 1/8-
inch drill bit. Tap remaining rivet shafts inboard through
holes in outer timer cover (2} and inner timer cover (4},
Remove outer cover

6. Remove inner cover screws (3) and inner cover (4).
Carefully remove any remaining pieces of rivets from
gearcase cover timer bore.

7. To obtain approximate ignition timing during installation,
mark position of cam position sensor screws (5) on cam
position sensor (7).

8. Remove cam position sensor screws. Carefully remove
cam position sensor, Remove rotor bolt (8) and rotor (9),

9. Carefully remove camshaft oil seal {10) if damaged or if
there is any evidence of oil leakage past the seal.
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INSTALLATION (Figure 7-6)

1. With the lipped side facing inboard, install new camshaft
oil seal (10) into gearcase cover (14), if removed. Press
seal into position until flush with surface of timer bore.

2. Position rotor (9) onto end of camshaft aligning notch
with camshaft slot. Apply LOCTITE THREADLOCKER
242 (blue) to rotor bolt (B). Install bolt to secure rotar.
Tighten baolt to 43-53 in-lbs {4.9-6 Nm) torque.

3. Install cam position sensor {7) and cam position sensor
screws (5). Rotate sensor plate to its previously marked
position to obtain approximate ignition timing.

4. Route cam position sensor wiring leads downward
through hole (7 o'clock position) in timer bore of
gearcase cover {15). Route leads upward through bottom
opening between right crankcase half and rear of
gearcase cover.

AcauTion

Route cam position sensor wires about 1-1/2 inches (38
mm) forward of gearcase cover rear edge. If wires are
routed too far to the rear of this position, they could
contact the moving secondary drive belt and/or sprocket .
resulting in damage to cam position sensor wiring.

5. Install cam position sensor wiring terminals into correct
positions in plug end of connector (11). Red, green and
black wires of plug end (from cam position sensor ) must
match same color wires in receptacle end of connector
(from ignition module wiring harness). Install terminals
following procedure  outlined under DEUTSCH
ELECTRICAL CONNECTORS at the end of this section.

Connect cam position sensor (7) wiring to ignition
module {12) at wiring harness connector {11).

6. Check ignition timing as described under IGMNITION
TIMING, Static Timing if cam position sensor has been
replaced or proceed to Dynamic Timing Pages 14 in this
Section if algning marks on original sensor. Final tighten
cam position sensor screws (5) to 12-20 in-lbs (1.4-2.3
Mm) torgue.

7. Install inner cover (4) using screws (3). Tighten screws to
12-20 in-lbs (1.4-2.3 Nm) torgue.

8. Secure outer cover (2) to Inner cover LUsing new rivets.

Acaution

Use only H-D Part No. B699 rivets to secure outer timing
cover. These rivets are specially designed so that no rivet
end falls off into the timing compartment. Use of regular
rivets can damage ignition system components and may
allow water to enter the timing compartment.

9. Install battery cables, positive cable first. See BATTERY,
INSTALLATION AND CONMECTION in this Section.



IGNITION MODULE - All except 1200S

GENERAL (Figure 7-8)

The cam position sensor (7) and rotor (9) are located in the
gearcase cover (15) on the right side of the vehicle. The rotor
is mounted on the camshaft and operates at one-half crank-
shaft speed. The cam position sensor wiring is connected to
the ignition module (12) wiring harness. Refer to IGNITION
TIMING in this Section for information on the function, testing
and adjustment of the cam position sensor and rotor assem-

bly.

Figure 7-34. Ignition Module

REMOVAL (Figure 7-8)

AAwARNING

Toe avold accidental start-up of wvehicle and possible
personal injury, disconnect the battery cables before
attempting any service procedure.

1.

Disconnect battery cables, negative cable first See
BATTERY, DISCONMNECTION AND REMOWVAL.

Drill off heads of outer timer cover rivets (1) using a 3/8-
inch {9.525 mm) drill bit. Tap remaining rivet shafts
inboard through holes in outer timer cover (2) and inner
timer cover (4). Remove outer cover.

Remove inner cover screws (3) and inner cover (4).
Carefully remove any remaining pieces of rivets from
gearcase cover timer bore.

To obtain approximate ignition timing during installation,
mark position of cam position sensor screws (5) on cam
position sensor (7).

Remove cam position sensor screws. Carefully remaove
cam position sensor. If oil leak is present inside timer
cover, remove rotor bolt (8) and rator ().

Carefully remove camshaft oil seal (10) if damaged or if
there is any evidence of oil leakage past the seal.

Figure 7-36. Remove Module Plate and Wires



INSTALLATION (Figure 7-8)

1. If the camshaft oil seal was removed, install as follows:
With the lipped side facing inboard, install new camshaft
oil seal (10) into gearcase cover (15), if removed. Press
seal into position until flush with surface of timer bore.

2. Position rotor (9) onto end of camshaft aligning notch
with camshaft slot. Apply LOCTITE THREADLOCKER
242 (blue) to rotor balt (8). Install balt to secure rotar,
Tighten bolt to 43-53 in-lbs (4.3-6 Nm) torgue.

3. Install cam position sensor (7) and cam position sensor
screws (5). Rotate sensor plate to its previously marked
position to obtain approximate ignition timing.

4. Route cam position sensor wiring leads downward
through heole (7 c'clock position) in timer bore of
gearcase cover (15). Route leads upward through bottomn
opening between right crankcase half and rear of
gearcase cover.

AcauTion

Route cam position sensor wires about 1-1/2 inches (38
mm) forward of gearcase cover rear edge. If wires are
routed too far to the rear of this position, they could
contact the moving secondary drive belt and/or sprocket
resulting in damage to cam position sensor wiring.

5. Install cam position sensor wiring terminals into correct
positions in plug end of connector (11). Red, green and
black wires of plug end (from cam position sensor ) must
match same color wires in receptacle end of connector
(from ignition module wiring harness). Install terminals
following  procedure outlined under DEUTSCH
ELECTRICAL CONNECTORS at the end of this section.

Connect cam position sensor (7) wiring to ignition
module (12) at wiring harness connector (11).
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6. Check ignition timing as described under IGNITION
TIMING, Static Timing if cam position sensor has been
replaced or proceed to Dynamic Timing Pagesi4 in this
Section if algning marks on original sensor. Final tighten
cam position sensor screws (5) to 12-20 in-lbs (1.4-2.3
Nm} torque.

7. Install inner cover (4) using screws (3). Tighten screws to
12-20 in-lbs (1.4-2.3 Nm) torque.

B. Secure outer cover {2) to inner cover using new rivets.

AcauTion

Use only H-D Part No. B699 rivets to secure outer timing
cover. These rivets are specially designed so that no rivet
end falls off into the timing compartment. Use of regular
rivets can damage ignition system components and may
allow water to enter the timing compartment.

9. Install battery cables, positive cable first. See BATTERY,
INSTALLATION AND CONMNECTION in this Section.




SPARK PLUGS

GENERAL

Harley-Davidsan 6R12 spark plugs have a resistor element to
reduce the radio interference which originatas in the motorcy-
cle ignition system. Spark plugs should be replaced every
10,000 miles (16,000 km). Use only the resistor-type spark
plugs specified.

ADJUSTMENT

Spark plug gap is 0.038-0.043 in. (0.96-1.09 mm). Use only a
wire-type feeler gauge. Bend the outside electrode so a slight
drag on the gauge is felt when passing it between electrodes,
Mever make adjustments by bending the center electrode,

CLEANING AND INSPECTION

L9

Inspection

Examine spark plugs as soon as they have been removed.
The deposits on the plug base are an indication of the plug
efficiency and are a guide to the general condition of pistons,
piston rings, valves, valve guides, valve seals, carburetor and
ignition system.

Spark Plug Condition

Compare your observations of the plug deposits with the
descriptions provided below.

A. A wet, black and shiny deposit on plug base,
electrodes and ceramic insulator tip indicates an ail
touled plug, The condition may be caused by one or
more of the following: worn pistons, worn piston
rings, worn valves, worn valve guides, worn valve
seals, a weak battery or a faulty ignition system.

B. A dry fluffy or sooty black deposit indicates a
carburetor air-fuel mixture that is too rich, engine

idling for excessive periods of time andfor
enrichener usage for excessive periods of ime.

C. A light brown, glassy deposit indicates an
overheated plug. This conditon may be

accompanied by cracks in the insulator or by erosion
of the electrodes and is caused by an air-fuel
mixture that is too lean, a hot-running engine, valves
not seating or improper ignition timing. The glassy
deposit on the spark plug is a conductor when hot
and may cause high-speed misfiring. A plug with
eroded electrodes, heavy deposits or a cracked
insulator must be replaced.

D. A plug with a white, yellow, tan or rusty brown
powdery deposit indicates balanced combustion.
Clean off spark plug deposits at regular intervals.
See CLEANING,

Cleaning

Inspect spark plugs every 5,000 miles (8047 km). Replace
spark plugs every 10,000 miles (16,093 km). If the plugs
require cleaning between tune-ups, proceed as follows:

1. Degrease firing end of spark plug using ELECTRICAL
CONTACT CLEANER. Dry spark plug with compressed
air.

2. Use a thin file to flatten spark plug electrodes. A spark
plug with sharp edges on its electrodes requires 25%-
40% less firing voltage than one with rounded edges,

3. Adjust spark plug gap. See ADJUSTMENT in this
section.

INSTALLATION

1. Before installing spark plugs, check condition of threads
in cylinder head and on plug. f necessary, soften

deposits with penetrating oil and clean out with a thread
chaser.

2. Apply a very light coating of ANTISEIZE LUBRICANT to
spark plug threads. Install spark plug. Tighten spark plug
to 11-18 ft-lbs (15-24 Nm) torque.

If a torque wrench is not available, finger-tighten spark
plug and then using a spark plug wrench, tighten plug an
additional 1/4-turn.

3. Check engine idle speed. Adjust as necessary.
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SPARK PLUG CABLES

GENERAL

Resistor-type high-tension spark plug cables have a carbon-
impregnated fabric core (instead of solid wire) for radio noise
suppression and improved reliability of electronic compo-
nents. Use the exact replacement cable for best results.

REMOVAL

AAwarNING

MNever disconnect a spark plug cable with the engine
running. If you disconnect a spark plug cable with the
engine running, you may receive a potentially fatal
electric shock from the ignition system.

AcauTion

When disconnecting each spark plug cable from its
spark plug terminal, always grasp and pull on the rubber
boot at the end of the cable assembly (as close as
possible to the spark plug terminal). Do not pull on the
cable portion itself. Pulling on the cable will damage the
cable’s carbon core.

Disconnect spark plug cables from ignition coil and spark plug
terminals.

INSPECTION
Check cables for cracks or loose terminals.

Check spark plug cable resistance with an ohmmeter, Resis-
tance must be 1,625-3,796 chms for 6-1/2-in. (1685 mmy)
cable, and 5,000-11,680 ochms for 20-in. (508 mm) cable. For
12005 resistance values see chart on page 7-31.

Replace cables that are worn/damaged or that do not meet
resistance specifications. Check cable boots/caps for cracks
or tears; also check for loose fit on ignition coil and spark
plugs. Replace boots/caps if you find any of the detrimental
conditions mentioned above.

INSTALLATION

Connect spark plug cables to ignition coil and spark plugs.
Make sure boots/caps are secured properly; this will provide
the necessary moisture-proof environment for the ignition coil
and spark plug terminals.
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Figure 7-37. 1200S Spark plug cable routing




IGNITION COIL

GENERAL

The ignition coil is attached to a mounting bracket secured by
the fuel tank front mounting bolt.

See Figure 7-5 or 7-6. The ignition coil is a pulse-type trans-
former. Internally, the coil consists of primary and secondary
windings with a laminated iron core. The contents are sealed
in a waterproof insulating compound. The ignition coil is not
repairable. Replace the ignition coil if it is not functioning
properly.

The low-voltage ignition primary circuit consists of the coil pri-
mary winding, ignition module and battery. When the circuit is
closed, current flows through the coil primary winding creat-
ing a strong magnetic field in the iron core of the ignition coil.

When the ignition module receives a signal from the ignition
sensor plate and rotor, the ignition module interrupts (opens)
the ignition primary circuit, which causes the magnetic field in
the coil core to collapse suddenly.

The collapsing magnetic field induces a high-voltage electri-
cal discharge in the ignition secondary circuit, which consists
of the coil secondary winding, spark plug cables and spark
plugs. The high-voltage discharge produces a spark to bridge
the electrode gap of each spark plug.

The ignition coil fires both spark plugs simultaneously. In one
spark plug, the spark jumps from the center electrode to the
outer electrode, but on the other plug, the spark jumps in the
reverse direction (from the outer electrode to the center elec-
trode).

TROUBLESHOOTING

Fallow the troubleshooting procedures listed under IGNITION
SYSTEM if the engine will not start, is difficult to start or runs
roughly. Also check condition of spark plug cables. Insulation
on cables may be cracked or damaged allowing high tension
current to short to metal parts. This problem is most notice-
able when cables are wet.

If poor starting/running condition persists, check resistance of
ignition coil primary and secondary windings using an ohm-
meter. See Figure 7-38. Resistance values should ba within
the limits shown in the following table:

1 4 2 3

F 11.7K-12.TK 11.7K-12.7K A

12005 Ignitien Coil Winding Resistance

Ignition Coil
Primary Circuit
Test

Ignition Coil
Secondary Circuit
Test

Figure 7-38. Test Ignition Coil Resistance Tests

Ignition Coil Winding Resistance - All except 12005

Ignition Cail Ohmmeter MNormal Resistance
Winding Scale Range (in Ohms)
Primary Rx1 2.5-31
Secondary RAx 1K 10,000-12,500

* A low resistance value indicates a short in the coil
winding; replace coil.

* A high resistance value might indicate that there is some
corrosion/oxidation of the coil terminals; clean terminals,
and repeat resistance test. If resistance is still high after
cleaning terminals, replace coil.

* An infinite ohms (no continuity) resistance wvalue
indicates an open circuit —= a break in the coil winding -
replace coil.

REMOVAL - ALL EXCEPT 1200S
(Figure 7-39)

AWARNING

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

1. Disconnect battery cables, negative cable first, See
BATTERY, DISCONNECTION AND REMOWAL in this

section.
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Ignition coil

Spark plug cables

Positive terminal (white with black
tracer)

MNegative terminal (pink)

Bolt and lockwasher (2)

Ignition coil mounting bracket

M=

LR

Figure 7-39. Coil Mounting- All except 12005

Figure 7-40. Coil Mounting - 12005
2. Disconnect spark plug cables (2) from ignition coil {1).
3. Disconnect ring terminals of white with black tracer from
coil positive terminal (3). Disconnect ring terminal of pink

wires from coil negative terminal {4).

4. Remove two bolts and lockwashers (5). Remove nut
plate (6} and ignition coil,
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INSTALLATION - ALL EXCEPT 1200S
(Figure 7-39)

1. Position ignition coil (1) onto ignition coil mounting
bracket (&),

2. Secure ignition coil using nut plate and two bolts and
lockwashers (5). Tighten bolts to 2-6 ft-lbs (3-B Nm)
torque.

3. Connect ring terminal of pink wires to coil negative
terminal (4). Connect ring terminals of white with black
tracer wires to coil positive terminal {3).

4. Connect spark plug cables {2} to ignition coil {1).

AwaRNING

Always connect the positive battery cable first. If the pos-
itive cable should contact ground with the negative cable
installed, the resulting sparks may cause a battery explo-
sion producing personal injury.

5. Install battery cables, positive cable first. See BATTERY,
INSTALLATION AND CONNECTION in this Section.

REMOVAL - 1200S (Figure 40)

1. Disconnect battery cables, negative cable first. See
BATTERY, DISCONNECTION AND REMOWVAL in this
section.

2.  Remove fuel tank front mounting bolt and raise tank.

3. Remove plug wires from coil towers (note location see
Figure 7-37).

4. Disconnect primary wires connector [83B].

5. Remove mounting bolt to free coil,

INSTALLATION - 1200S (Figure 40)
1. Position coil under mounting bracket and install balt.
2. Torgue coil mounting bolt to 2-6 fi-los (2.7-8.1 Nm).
3. Connect primary wire connector [83B)],

4. Attach plug wires to coll towers {see Figure 7-37).

5. Lower fuel tank into position and install bolt.



CHARGING SYSTEM

GENERAL

The charging system consists of the alternator and regulator.
See pages 7-62 for charging system circuits.

Alternator

The alternator consists of two main components: the rator
which is mounted on the engine sprocket shaft, and the sta-
tor, which is bolted to the engine crankcase.

Regulator

The regulator is a series regulator with shunt contral. The cir-
cuit combines the functions of rectifying and regulating.

TROUBLESHOOTING

Special Tools Torque Values
Ammeter MNone
Load tester
COhmmeter
AC voltmeter

Preliminary Checks

When the charging system fails or does not charge at a satis-
factory rate, it is recommended that the following checks be
made:

Battery

Check for a weak or dead battery. See the BATTERY section.
Battery must be tfully charged in order to perform any electri-
cal tests.

Wiring

Check for corroded or loose connections in the charging cir-
cuit.

Regulator Inspection

The regulator base must have a clean, tight connection for
proper grounding. Check by using an ochmmeter with one
lead on a known good ground, such as battery ground cable,
and the other on the regulator base.

The stator connector plug located on the right front downtube
must be clean and light.

Regulator Bleed Test

Be sure regulator is connected to battery. See Figure 7-28.
Unplug two-pin stator connector. Use a trouble light and
touch one probe to a known good ground and the other to the
regulator pins, one at a time. If light glows, replace regulator,

MILLIAMP DRAW TEST

NOTE

Be sure accessories are not wired so they stay on at all times.
Check for this by connecting ammeter between negative bal-
tery terminal and batiery.

See Figure 7-18. Connect ammeter between negative battery
lerminal and battery. With this arrangement, you will also pick
up any regulator drain. With ignition switch and all lights and
accessories turned to OFF, amperage reading should be 3
milliamperes maximum. & higher reading indicates excessive
current draw.

3 milliamperes maximum

()

=i . AMP .
+ i = +
12v Battery
Battery
negative
lgnition “Off" cable

Figure 7-41. Milliampere Draw Test

Any accessories must be considerad and checked for exces-
sive drain. |solate the source of the excessive current draw by
disconnecting regulator or accessories until current draw is
reduced,

This cendition could drain battery completely if vehicle is
parked for a long time.

NOTE

A battery with surface discharge condition could cause a
static drain. Correct by cleaning battery case.
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CHARGING SYSTEM TROUBLESHOOTING

has been correctad.

Carrect as required.

5306

Replace regulator.

5307

NOTE

Whenewver a charging system component falls a test and fs
replaced, the system must be re-tested to be sure problem

SYMPTOM:

BATTERY BECOMES DISCHARGED

/

Test battery.
Charge or replace as required. See
BATTERY saction.

ad

Inspect regulatar,
See REGULATOR INSPECTION.

Pass

Isclate damaged
companent ar wiring,

Test regulator.
See REGULATOR BLEED TEST.

o

Perform MILLIAMP DRAW TEST (If applicable).

5308

Isolate damaged wiring or

Damaged or

slipping rotor,

i

Perform TOTAL CURRENT DRAW TEST.
Record measurament.

Pazs

i

| Fal J——

proceeding.

Perform CURRENT OUTPUT TEST.
Recard measurement and compare with
TOTAL CURRENT DRAW TEST befora

Perform VOLTAGE OUTPUT TEST.

Replace
regulator.

5316

System tests good up to this point.

Suspect:

excessive accessories, | Fail
5310
Perform
Replace slatur.<—|ﬂl— STATOR
CHECK.
N2
Pass
4
Pearform
IE'_ rotor. m OUTPUT
r TEST.
I Replace
rotor. m
5319
Replace
stator. Replace regulator.
314

5315

is parked and not running.

TEST.

Perform CURRENT QUTPUT

slowly for long periods.

period.

7-62

1. Accessories on for long periods when vehicle
2. Accessories on when vehicle is ridden very

3. Battery self-discharge andf/or accessory draw
because vehicle was not operated for a long
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Total Current Draw Test

See Figure 7-42. If battery runs down during use, the current
draw of the motorcycle components and accessories may
exceed output of the charging system. To check for this condi-
tion, place load tester induction pickup or current probe
pickup, over battery negative cable as shown below.

d000dx8x
]

LS
o000

®
BATTERY

-

Figure 7-42. Check Current Draw (lgnition Switch On)

Disconnect the regulator from the stator at the connector on
the right front downtube (see Figure 7-28) and start the
motorcycle, Start engine and run at 2000 rpm.

With ignition and all continuously running lights and accesso-
ries turned on (headlamp on high beam) read the total cur-
rent draw. Compare this reading to the reading obtained in
CURRENT AND VOLTAGE OUTPUT TEST. The current out-
put should exceed current draw by 3.5 amps, minimum. If not,
there may be too many accessories for the charging system
to handle.

Reconnect the regulator after the test.
NOTE

Rider's habits may reguire output test at lower RPM.

Current and Voltage Output Test

1. Connect load tester negative and positive leads to bat-
tery terminals and place load tester induction pickup over
positive regulator cable as shown in Figure 7-21.

2. Run the engine at 2,000 R.PM. Increase the load as
required to obtain a constant 13.0 volts.

3. The current output should be 19-23 amps. Make note of
measurament.

B00058x

(=] [

To circuit
breaker
(DC output)

LIl o

[Ees]) 000

To stator

Figure 7-43. Current and Voltage Output Test

Voltage Output Test

See Figure 7-43. After removing the load, read the load tester
voltage meter. Voltage to the battery must not be more than
15 volts. If voltage is higher, regulator is not functioning prop-
erly or connections are loose or dirty.

Acaution

Do not leave any load switch turned on for more than 20
seconds or overheating and tester damage are possible.




Regulator
lead

£
§ o

Regulator
lead

Figure 7-44. Test for Grounded Stator

Stator Check

1. To check for a grounded stator, turn off ignition and dis-
connect the regulator from the stator at the connector on
the right front frame downtube (see Figure 7-28).

2. See Figure 7-44. Connect an ohmmeter on the RX1
scale between crankcase and either stator socket. There
should be no continuity (== ohms) across either test point.
Any other reading indicates a grounded stator which
must be replaced.

3. See Figure 7-45. Check the resistance using an chmme-
ter set on the RX1 scale. Resistance across the stator
sockets or pins should be 0.2-0.4 ahms. If the resistance
is lower, the stator is damaged and must be replaced.

AC Output Check

1. See Figure 7-46. To test AC output, disconnect the regu-
lator and connect an AC wvoltmeter across both stator
sockets. Bun the engine at 2000 R.PM. The AC output
should be 38-52 volts AC.

2. If the output is below specifications, charging problem
could be a faulty rotor or stator. If output is good, charg-
ing problem might be faulty regulator/rectifier. Replace
as required.

3. Check the output again as described under CURRENT
AND VOLTAGE OUTPUT TEST,

Regulator
lead

Figure 7-46. Check Stator AC Voltage Output
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ALTERNATOR

REMOVAL AND DISASSEMBLY

AwWARNING

To avoid accidental start-up of vehicle and possible
personal injury, disconnect the battery cables (negative
cable first) before performing any of the following
procedures.

1. Remove prnmary cover. See PRIMARY CHAIN,
REMOVAL, PRIMARY COVER in Section B.

2. Remove clutch assembly, primary chain and engine
sprocket/rotor assembly as a unit. Refer to PRIMARY
DRIVE/CLUTCH, REMOVAL in Section 6. Remove/
disassemble rotor and/or stator, as required. Refer to the
following procedures.

Rotor (Figure 7-47)

1. Remove bolts which secure alternator rotor (1) to engine
sprocket (2).

1. Rotor 2.

Sprocket 3.

Blocking

slbstatar

aAhD718

1. Stator 6. Connector

2. Screw (4) 7. Cable strap (2)
3. Voltage regulator 8. Gearcase cover
4. Stator wiring 9. Grommet

5. Regulator wiring

Figure 7-47. Removing Rotor From Sprocket
2. Position blocking (3) under rotor (1). Press sprocket (2)
free of rotor.
NOTE

Resistance fo sprockel/rotor disassembly is due in part to the
magnetic force of the permanent rotor magnets.

Stator (Figure 7-48)

1. Disconnect stator wiring (4) from voltage regulator wiring
(5) at connector (6).

Remove cable straps (7).

3. Withdraw stator wiring (4) from opening between right
crankcase half and gearcase cover (8).

4, Using a T-27 TORX driver, remove and discard screws
(2) which secure stator (1) to left crankcase half.

Figure 7-48. Stator Assembly and Stator Cable Routing

Mcaution

Stator TORX screws contain a thread locking compound.
Do not reuse existing screws. Always use new screws
with the proper thread locking compound. Loss of torque
on TORX fasteners could result in alternator damage.

5. Remove stator wiring grommet (9) from left crankcase
half.

6. Withdraw stator wiring (4) from grommet hole in left
crankcase half. Remove stator (1).
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CLEANING, INSPECTION AND
REPAIR

AcauTion

Do not strike or drop alternator rotor or damage to
magnet adhesive may occur. Magnet adhesive damage
can result in rotor failure.

1. Clean rotor with a petroleum-base solvent. Remaove all
foreign material from rotor magnets. Replace rotor if
rotor magnets are cracked or loose.

2. Clean stator by wiping with a clean cloth.
3. Examine stator leads for cracked or damaged insulation.
NOTE

The rotor and stator can be replaced individually if either is
darmaged.

ASSEMBLY AND INSTALLATION

Depending on whether the rotor, the stator, or both the rotor
and stator were removed/disassembled, perform the applica-
ble procedures which follow:

1. See Figure 7-48. Feed stator wiring (4) with aftached
grommet (9) into open grommet hole in left crankcase
half.

2. Apply a light coating of clean engine oil or chaincase
lubricant to grommet (9). Install grommet into hole in left
crankcase half.

AcauTion

Stator TORX screws contain a thread locking compound.
Do not reuse existing screws. Always use new Screws
with the proper thread locking compound. Loss of torgue
on TORX fasteners can result in alternator damage.

3. Position stator (1) on left crankcase half. Secure stator
using new Torx screws (2). Use a T-27 TORX driver to
tighten screws to 30-40 in-lbs (3.4-3.5 Nm) torque.

AcauTion

Make sure stator wiring is routed about 1-1/2 in. (38 mm)
forward of gearcase cover rear edge. If routed too far to
the rear of this position, wiring could contact the moving
secondary drive belt and/or sprocket, resulting in
damage to stator wiring and charging system.

4.  Houte stator wiring (4) across top of crankcase halves to
right side of engine. Route stator wiring downward
through opening between right crankcase half and
gearcase cover (8).
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NOTE

Ternporarily attach a thin flexible “feed” or mechanic’s wire to
the connector end of the stator wiring to assist in the rouwting
of the wiring.

5. Route stator wiring (4) forward and then upward along
inboard side of right frame downtube. Connect stator
wiring (4} to voltage regulator wiring (5) at connector (6).

6. Secure stator wiring (4), along with any other wires and
hoses routed in the same location, to right frame
downtube using cable straps (7).

7. See Figure 7-49. Position rotor (1) on sprocket (2). Align
holes in sprocket with holes in rotor. Apply a drop of
LOCTITE THREADLOCKER 242 (blue) to threads of
each mounting bolt. Insert mounting bolts through rotor
and start bolts into tapped holes in sprocket. Position a
section of pipe (3) with an inside diameter larger than the
sprocket mounting hub over center of rotor. Press rotor
onto sprocket. Tighten bolts to 90-110 in-lbs (10.2-12.4
MNmj) torque.

1. Rotor 2.

Sprocket 3. Pipe section

Figure 7-49. Pressing Rotor onto Sprocket

8. Install clutch assembly, primary chain and engine
sprocket'rotor assembly as a unit. See PRIMARY
DRIVE/CLUTCH, INSTALLATION in Section &,

9. Install primary cover, left footrest assembly and gear shift
lever. See PRIMARY CHAIN, INSTALLATION, PRIMARY
COVER in Section 6.

10. Connect battery cables to battery (positive cable first),

11. Test charging system. See CHARGING SYSTEM,
ADJUSTMENT/TESTING in this section.



VOLTAGE REGULATOR

GENERAL

The wvoltage regulator is not repairable. The unit must be
replaced if it fails.

=hvoi

1-Pin Deutsch
Connector

Voltage
~—— Regulator

Figure 7-50. Voltage Regulator

REMOVAL (Figure 7-51)

AWARNING

To avoid accidental wvehicle start-up and possible
personal injury, disconnect the battery cables (negative
cable first) before proceeding.

#cauTion

When disconnecting the alternator stator wiring, pull
apart the connector by firmly grasping both connector
halves. Do not pull on leads or damage to the wires and/
or terminals may result.

1. Locate the voltage regulator (2) between the right and
left frame downtubes at the front of the vehicle.

2. Disconnect voltage regulator wiring to alternator stator
wiring at 2-pin connector (7).

3. Disconnect voltage regulator charging wire to 50 amp
main circuit breaker at 1-pin Deutsch connector (6).
Depress the external latch on the socket housing side
and use a rocking motion to separate the pin and socket
halves.

4, Cut upper cable strap (5) which secures voltage regula-
tor wiring to right side matorcycle frame downtube.

5. Remove bolts (3) and lockwashers (4) to free voltage
regulator from frame downtubes.

6. Discard voltage regulator.

INSTALLATION (Figure 7-51)

Install new wvoltage regulator (2) between frame
downtubes using mounting bolts (3) and lockwashers
(4). Tighten locknuts or bolts to 36-60 in-lbs (4.1-6.8
MNm) targue.

Connect voltage regulator charging wire to 50 amp main
circuit breaker at 1-pin Deutsch connector (6). Insert
socket housing into pin housing until it snaps in place.

Connect voltage regulator wiring to alternator stator wir-
ing at 2-pin connector {7).

Secure voltage regulator wiring to right side motoreycle
frame downtube using new cable strap (5).

Connect battery cables to battery (positive cable first).
Test charging system. See CHARGING SYSTEM,
ADJUSTMENT/TESTING.

#0307

1-Pin Connector
{Charging wire to
Main Circuit Breaker)
7. 2-Pin Connector
(to Alternator stator)

Frame downtube 6.
Voltage regulator
Bolt (2)
Lockwasher (2)
(Internal tooth)
Cable strap (2)

Figure 7-51. Voltage Regulator Mounting
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BATTERY

GENERAL (Figure 7-52)

The battery {1) is located below the seat on the left side of
the vehicle. The battery stores electrical energy for the pur-
poses of starfing the motorcycle, operating accessories when
the engine is not running and providing additional current
iabove that generated by the alternator) when required. The
battery will remain in good condition if the current draw is bal-
ancad by the current input.

The YTX20L-BS battery installed in 1998 XLH Sportster
motorcycles is a permanently sealed, maintenance-frea,
leadicalcium and sulfuric acid battery. Do not remove the cap
strip to add water, or when charging the battery.

.

Battery cover
Battery strap

1. Battery 3.
2. Battery tray 4.

AwARNING

Batteries contain sulfuric acid which is highly corrosive
and can cause chemical burns. Avoid contact with skin,
eyes or clothing. Always wear approved eye protection
when working around batteries. Battery electrolyte is poi-
sonous. Keep children away from battery.

ANTIDOTE
External - Flush with water.

Internal - Drink large quantities of milk or water, fol-
lowed by Milk of Magnesia, vegetable oil or
beaten eggs. Call doctor immediately.

Figure 7-52. Battery assembly

ADANGER - EXPLOSIVE GASES
Cigarettes, flames, or sparks could cause battery tof
explode. Always shield eyes and face from battery. Do
not charge without proper instruction and training.
Securely connect cables to the proper terminals.

POISON - CAUSES SEVERE BURNS

Contains sulfuric acid. Avoid contact with skin, eyes,
and clothing. In event of accident, flush with water and
call a physician immediately.

KEEP OUT OF REACH OF CHILDREN
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Eyes — Flush with water, get immediate medical
attention.
Figure 7-53. Maintenance-free battery
ACTIVATION/TESTING

Maintenance-free  balteries are shipped pre-charged
however a valtage check should be performed before putting
the battery into service.

Voltmeter Test

The voltmeter test provides a general indicator of battery
condition. Check the voltage of the battery to make sure it is
in a 100% charged condition. If the open circuit voltage (no
loads applied) reading is below 12.8 V, charge battery and
recheck voltage after battery has sat 1-2 hours. If battery
reads below 12.8 Volts, after 10 hours of charging using a
constant current charger (set at 1.8 amps), replace the
battery. Tapered-rate chargers or trickle chargers will require
longer charge times,



State of Charge Voltage
100% 13.0V
75% 128V
50% 125V
25% 122V
Load Test

The load test measures battery performance under full
current load and is the best indicator of battery condition.

#cauTion

Fully charge the battery before testing. If battery is not
fully charged, test readings will be incorrect.

Load battery to three times amp hour rating using the load
tester. See Figure 7-54. Connect tester leads to battery posts
and place induction pickup over negative (black) cable. The
Harley-Davidson 18 amp-hour battery should be loaded to
three times its amp-hour rating, or 54 amps for 15 seconds.
Voltage reading throughout the test should be 9.6V or more
at 70°F (217 C).

dDExAx
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BATTERY

CLEANING AND INSPECTION

1. Battery top must be clean and dry. Dirt on the top of bat-
tery may cause the battery to self-discharge at a faster
than normal rate.

2. Inspect battery screws and cables for breakage, loose
connections and corrosion. Clean clamps. Coat termi-
nals with grease.

3. Inspect baltery for discoloration, raised top, or warped
case which may indicate battery has been overheated or
overcharged.

4. Inspect the battery case for cracks or leaks,

CHARGING BATTERY

AWARNING

Always unplug or turn battery charger OFF before con-
necting or disconnecting charger clamps from battery.
Connecting or disconnecting clamps with charger ON
could cause a spark and a possible battery explosion. A
battery explosion may rupture the battery case and spray
sulfuric acid resulting in personal injury.

MAcauTion

Never add water to the maintenance free battery, and
never remove the sealed caps on top of the battery. Never
allow a battery to stand in a discharged condition.

1. Remove battery from motorcycle and place battery on a
level surface.

AcauTion

Refer to the charging instructions on the top of the bat-
tery. Do not reverse the charger connections described
in the next step, or the charging system of the motorcy-
cle could be damaged.

2, Connect the red battery charger lead to the positive ter-
minal of the battery and the black charger lead to the
negative terminal. With a constant current charge,
charge for the recommended times shown below.
Tapered-rate chargers or trickle chargers will require
langer charge times.

Figure 7-54. Battery Load Test

Charge Period |
State of Charge Voltage .::::::l:?;:: .
1.8 amps)
100% 13.0V o
75% 128V 3-5 hours
50% 125V 4-7 hours
258 122 Y 10 hours

3. If baftery gets hot, over 110°F (44°C) (warm to the
touch}, discontinue charging and let battery cool down.
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Tighten starter post nut (positive battery cable) to 60-85
in-lbs (7-10 Nm) torgue. Bias negative battery cable
toward center of vehicle (to compensate for opposite
torque reaction) and tighten bolt on rear engine mount
bolt to 25-30 ft-lbs (34-41 Nm) torgque.

Install screws, flat washers and lockwashers to secure
rear brake line clamps to left rear fork and frame down-
tube. Tighten clamp screws to 15-21 in-lbs (1.7-2.4 Nm)
torque

1. Starter
2. Positive cable terminal
3. Positive lead (to main circuit breaker)

Figure 7-55. Positive Cable Starter Post Connection
{Right Side View)

Install battery onto battery tray. Install battery cables,
positive cable first. See BATTERY, INSTALLATION AND

CONMECTION in this section.
Install seat. See SEAT, INSTALLATION in Section 2.
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Ignition module
connector
Positive cable
MNegative cable
Rear brake line
Rear stoplight
switch
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Figure 7-57 Battery tray
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LAMPS

GENERAL

The headlamp is a replaceable bulb (element) type. When
bulb replacement is required, use only the specified "H4"
halogen bulb (Part No. 67697-81).

The high beam, oil pressure, neutral, and turn signal indicator
lamps do not have replaceable bulbs; the entire unit must be
replaced if faulty.

The speedometer has two illumination lamps; the tachometer
has one. See SPEEDOMETER AND TACHOMETER,
REMOVAL/INSTALLATION in Section 2 for bulb replacement
instructions.

Domestic front directionalirunning lamps have double-fila-
ment bulbs, HDI front directional and all rear directional
lamps have single-filament bulbs.

The tail lamp uses a double-filament bulb.

ADJUSTMENT

Headlamp (Figure 7-58)

AwarNING

Do not modify ignition wiring to permit motorcycle
operation with headlamp off. Operation without
headlamp reduces your visibility to other motorists and
may lead to an accident.

Check headlamp beam for proper height and lateral align-
ment. Proceed as follows:

1. Verify correct front and rear tire inflation pressure.

2. Place motorcycle on level floor (or pavement) in an area
with minimum light.

3. Puoint front of motorcycle toward a screen or wall which is
25 ft (7.62 m) away from front tire contact patch on floor
(i.e. directly below front axle).

4, Draw a horizontal line, on screen or wall, which is 35 in.
(889 mm) above floor.

5. Have a person, whose weight is roughly the same as
that of the principal rider, sit on motoreycle seat. Weight
of rider will compress vehicle suspension slightly.

6. Stand motorcycle upright with both tires resting on floor
and with front wheel held in straight alignment (directly
forward).

7. Turn ignitiondight switch to “IGNITION" position. Set
handlebar switch to high beam position.

8. Check light beam for proper height alignment. Main
beam of light {broad, flat pattern of light) should be
centered on horizontal line of screen or wall (i.e, equal
area of light above and below ling).

Check light beam for proper lateral alignment. Main
beam of light should be directed straight ahead (i.e.
equal area of light to right and left of center).

Adjust headlamp alignment, if necessary.

Remove snap plug (1) on top of headlamp bracket (2).
Loosen headlamp clamp nut {3).

Tilt headlamp up or down to properly aim it in relation to
the horizontal line and, at the same time, turn it right or
left to direct light beam straight ahead.

Tighten headlamp clamp nut to 10-20 ft-lbs (14-27 Nm)
torque after lamp is properly positioned. Install snap plug
in headiamp bracket.

Rider

25 it. (7.62 m)

ST

1. Snap plug
2. Headlamp bracket
3. Headlamp clamp nut

Figure 7-58. Headlamp Alignment
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REMOVAL/INSTALLATION

Headlamp and Bulb (Element)

1. See Figure 7-59. Remove screw (1) and outer molding
ring (2). Pry headlamp assembly {4) from rubber
maunting.

2. See Figure 7-80. Firmly depress lock release tabs (3) on
left and right sides of locking connector (2). While holding
both lock release tabs down, carefully pull connector
from headlamp (1) terminals.

3. Remove rubber boot (4) from back of headlamp
assembly (1).

4. See Figure 7-61. Depress ends (3) of retaining clip {4) to
unhook them from slots in headlamp assembly (1).

AcauTion

Do not touch glass bulb portion of headlamp bulb with
bare hands. Oil from your skin deposited on the bulb will
create temperature variances in the glass during normal
lamp operation; this can cause the bulb to fracture. When
removing or installing any halogen bulb, touch only the
terminal side or metal base of the bulb. Keep glass bulb
clean and free of any foreign material.

5. Pivat wire retaining clip {4) away from bulb {2). Remove
bulb from headlamp assembly (1).

6. See Figure 7-37. Installation is the reverse order of
removal. When installing rubber boot {4), position vent/
drain hales (5) to the bottom. Be sure headlamp and
connector block terminals are clean to ensure a good
electrical contact.

7. After final assembly, align headlamp as described under
LAMPS, ADJUSTMENT, HEADLAMP in this section.

Screw

Maolding ring
Headlamp bracket

i B o

1. Headlamp assembly
2. Locking connector
3. Lock release tab (2)
4. Rubber boot

5. Vent/drain hole

Figure 7-60. Headlamp Locking Wiring Harness
Connector

Retaining clip end {5}
Retaining clip

i, &
Headlamp assembly 3.
Bulb (element) 4.

Headlamp assembly
Figure 7-59. Headlamp Assembly
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Figure 7-61. Replaceable Headlamp Bulb




Indicator Lamp socket

Replace indicator assemblies as follows:

a3

Remove two bolts with lockwashers to remove headlamp
bracket (with attached headlamp assembly} from upper
stem bracket.

See Figure 7-62. On XL Custom remove top and bottom
pair of screws from the rear of the riser cover. See Figure
7-64 and 7-65. Remove front of riser cover to expose
electrical bracket. Slide electrical bracket off center
screws. Indicator lamp socket is on backside of bracket.

ANDEGRTE

Top screws

Bottom screws

Figure 7-62. XL Custom riser cover

10.

Locate the black 14-pin Multilock connector located
between the headlamp bracket and element housing.
Deprass the button and separate pin and socket halves.

Open the secondary lock from the socket side (plug end
of connector). See AMP MULTILOCK ELECTRICAL
CONMNECTORS in this section.

Gently depress terminal latches inside socket housing
and back out all sockets through holes in rear wire seal,

Cut cable strap on wire bundle leading to Multilock
connector and remove conduit,

Use a rocking mation while pulling on indicator lamp to
remove indicator lamp from housing.

See Figure 7-63. Cut wire from bulb assembly
approximately 1-1/2 inches before the splices (this
leaves the splice as well as the other bulb connections
intact}. The neutral and oil lamps lead to a 3-wire splice
on 883 and Custom, 4-wire on 1200S. The turn signal
and high beam lamps lead to the 4-wire splice.

Push on bulb sockel to move bulb assembly out through
the front of indicator lamp housing. Discard.

Trim wires of replacement bulb assembly to proper
lengths. Install new Multilock socket terminal to lead of
replacement bulb assembly. The correct lead can be
identified by the colored tape. If necessary, see AMP
MULTILOCK ELECTRICAL CONNECTORS,
CRIMFING INSTRUCTIONS in this section.

Single Instrument Plug **

/,c[wt z ¢ pog 9’]?

Speedometer Only Secondary lock [
i cBck| [H80
14-Pin Black (o SR
1. Orange w White Tracer 6. Oi+)" 11. BK {-)* &8 a&
2.  White w Green Tracer 7. 12. Black
3. BN (RT) 8 TN(N) 13 I —— !
4. W (HB)" 9. GNY (OP)* 14, I:I 7 8 9 " 10_11 " 12 13 14P
5 VILTY 10.
Speedo
4 Hi :
D @ c
Bk Bk. Bk.
~ * Markings on Wires L= \
4-Wire
Splice
H U :I H [:| B J :I J “* BB3cc
Socket No. 5 4 11 8 9 3 2 1 12

Figure 7-63. Single Instrument Plug- Schematic and Wire Colors
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Figure 7-64. XL Custom - Riser cover removed Figure 7-65. XL Custom - Electrical bracket removed

Secondary

lock open
Dual Instrument Plug ** (Left S?:e}

Speedometer and Tachometer

14-Pin Black

q_? a 9 ﬂ__a:'”—ﬂ TIEE MhF

1. OrangewWnieTracer 5. V(LT)* 49 GNY (OP)* 14,
2. White w Green Tracar B, O {+}" 10, 14, BK/AY™"
) I 3. BN(AT)" 7. Pink 1. BK (-)*
e Marking oni Wi % W (HB)? B. TN(N) 12 Black
Speedo Tach
3-Wire
Ep]me
A
2
Bilk. Bik.

00 0 0O I 0 001

Socket No. 1 2 5 4 11 B8 10 9 3 12 7 6 "1200
12005

Figure 7-66. Dual Instrument Plug- Schematic and Wire Colors
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T

12.

13.

14,

15.

Socket end first, insert replacement bulb back into
housing.

Install butt connector to remaining wire (black, untaped)
of replacement bulb assembly. Complete butt splice to 1-
1/2 inch lead remaining from old bulb assembly. See
SEALED BUTT CONNECTORS in this section.

Slide conduit over butt splices and wire crimps. Install
new cable strap o secure conduit to wire bundle.

Fit rear wire seal into back of socket housing, if removed.
Grasp sockets approximately 1 inch (25.4 mm) behind
contact barrel. Push sockets into their respective
chambers. For correct wire color locations, see Figure 7-
63 (no tachometer) or Figure 7-66 (tachometer). Feed
each socket into chamber until it "clicks” in place. Varify
that socket will not back out of chamber; a slight tug on
the wire will confirm that it is locked in place.

Push on secondary lock of socket housing and press

Left turn 5. Right turn

o . 1.
down until it snaps in place. 2. High beam B THin covar
. Align the tabs on the socket housing with the grooves on 3. Neutral 7. Instrument bracket
the pin housing. Push the connector halves together until 4. Oil pressure

17.

18.

the latch “clicks”,

Paosition Multilock connector beneath bracket at back of
headlamp assembly (inside riser cover on XL 1200C).

Align holes in headlamp bracket with holes in upper stem
bracket. Install two baolts with lockwashers. Tighten bolts
to 10-16 ft-los (14-22 Nm) torque. On XL 1200C, install
riser covers.

Figure 7-67. Indicator Lamp Assembly



REAR BRAKE SWITCH

The rear stoplight switch is threaded into a tee in the rear
brake line. A protective rubber boot keeps out dust and dirt,

The stoplight switch is an open type switch which closes with
hydraulic pressure. The individual parts of the switch are not
serviceable, so the unit must be replaced if it fails,

1. Pull terminal sockets from spade connections at bottom
of stoplight switch.

2. Stretch rubber boot (1) to remove from switch body.
Unthread switch from tee nut (2) on rear brake line (3).

3. Thread new stoplight swilch to tee nut (2) on brake line
{3). Tighten switch assembly to 7-10 ft-lbs (9-14 Nm)
torgue.

4. Install boot {1) on stoplight switch.
Install terminal sockets on switch spade connections.

Refill master cylinder and bleed brakes, See BLEEDING
HYDRALILIC SYSTEM. Test operation of rear brake.

7. Tesl operation of brake lamp with the rear brake applied
and the ignition/light switch turned ON,
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1. Rubber boot 3.
2. Tee nut

Brake line

Figure 7-68. Rear Stoplight Switch (Left Side View)




HANDLEBAR SWITCHES

GENERAL

The switches are of rugged construction and feature a
superior seal to protect electrical contacts and components
from dirt and moisture in harsh environments.

The left handlebar switches include the headlamp HI - LO
switch, horn and left turn signal switch. The right handlebar
switches include the engine start and RUN - OFF switch and
right turn signal switch. The individual switches are non-
repairable and must be replaced if they malfunction.

NOTE

To replace or repair individual switches in either the right or
left handlebar switch assemblies, see SWITCH REPAIR/
REPLACEMENT following the REMOVALANSTALLATION
procedures.

The following removal and installation steps apply when
replacing the entire switch assembly, switch housing, or han-
diebars.

REMOVAL

Right Handlebar Controls

AcauTtion

Do not remove the switch housing assembly without first
placing a 5/32 inch cardboard insert between the brake
lever and lever bracket. Removing the assembly without
the insert in place may result in damage to the rubber
boot and plunger of the front stoplight switch.

1. See Figure 7-69. Place the cardboard insert between the
brake lever and lever bracket.

NZ25aEx

Figure 7-69. Install Cardboard Insert

2. Using a T27 TORX drive head, remove the two screws
with flat washers securing the handlebar clamp to the
master cylinder housing. Remove the brake lever/master
cylinder assembly and clamp from the handlebar,

3. Using a T25 TORX drive head, remove the upper and
lower switch housing screws.

4.  Hemaove the friction shoe fram the end of the tension
adjuster screw.

NOTE

The friction screw /s a loose fit and may fall out or become
dislodged if the lower switch housing is turned upside down or
shaken.

5. Remove the brass ferrules from the notches on the
inboard side of the throttle contral grip. Remove the fer-
rules from the cable end fittings.

6. FRemove the throttle control grip from the end of the han-
dlebar.

7. Pullthe crimped inserts at the end of the throttle and idle
control cable housings from the lower switch housing.
For best results, use a rocking motion while pulling.
Place a drop of light oil on the retaining rings, if neces-
sary. Remove the cables from the switch housing.

Left Handlebar Controls

1. Using a T27 TORX drive head, remove the two screws
with flat washers securing the handlebar clamp to the
clutch lever bracket. Remove the clutch hand lever
assembly and clamp from the handlebar,

2. Using a 725 TORX drive head, remove the upper and
lower switch housing screws.

3. Remove the grip sleeve from the end of the handlebar if
damaged.

INSTALLATION

Right Handlebar Controls

1. With the concave side facing upward, install the friction
shoe so that the pin hole is over the point of the adjuster
SCIEwW.

NOTE

The friction screw is a loose fit and may fall out or become
dislodged if the lower switch housing is furned upside down or
shaken.

2. Fush the throttle and idle control cables into the lower
switch housing until they snap in place. Proceed as fol-
lows:

Mote the different diameter inserts crimped into the end
of the throttle and idle cable housings. See Figure 7-70.

Fush the larger diameter insert (silver calored, 5116 inch:
7.9 mm) of the throttle cable housing into the larger hole
in front of the tension adjuster screw,

Push the smaller diameter insert (gold colored,1/4 inch;
6.3 mm) of the idle cable housing into the smaller hole at
the rear of the tension adjuster screw.

7-81



Lower
switch
housing

Throttle cable
= insert 516" Dia.

Figure 7-70. Install Throttle/ldle Control Cables
in Lower Switch Housing

Idle cable
insert 1/4" Dia.

NOTE

To aid assembly, place a drop of light oil on the retaining rings
of the crimped inseris. Always replace the retaining rings if
damaged or distorted.

3. See Figure 7-71. Route the cable to the upper switch
housing as shown,

w housing cable

¥

fittings

Figure 7-71. Route Cable to Upper Switch Housing

4, Slide the throttle control grip over the end of the right
handlebar until it bottoms against the closed end. Rotate
the grip so that the ferrule notches are at the top. To pre-
vent binding, pull the grip back about 1/8 inch (3.2 mm),

5 See Figure 7-72. Position the lower switch housing
beneath the throttle control grip. Install the brass ferrules
onto the cable so that the end fittings seat in the ferrule
recess. Seat the ferrules in their respective notches on
the throttle control grip. Verify that the cables are cap-
tured in the grooves molded into the grip.

6. Position the upper switch housing over the handlebar
and lower switch housing.

7. Verify that the wire harness conduit runs in the depres-
sion at the bottom of the handlebar. Be sure that the
upper switch housing harness will not be pinched under
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B.

Figure 7-72. Install Throttle/ldle Control Cables
on Throttle Control Grip

the handlebar when the swilch housing screws are tight-
ened.

Start the upper and lower switch housing screws, but do
not tighten.



AcauTion

See Figure 7-73. Do not remove the 5/32 inch cardboard
insert wedged between the brake lever and lever bracket.
Removal will result in damage to the rubber boot and
plunger of the front stoplight switch during installation of
the master cylinder assembly.

HM2E522%

! & I.\_
[ |
ST

Figure 7-73. Leave Cardboard Insert in Place

9. See Figure 7-74. Position the brake levar/master cylinder
assembly inboard of the switch housing assembly,
engaging the tab on the lower switch housing in the
groove at the top of the brake lever brackel.

Switch

housing
assembly

I

Figure 7-74. Fit Brake Lever/Master Cylinder to
Right Handlebar Switch Housings

10. Align the holes in the handlebar clamp with those in the
master cylinder housing and start the two screws (with
flat washers). Position for rider comfort, Beginning with
the top screw, tighten the screws to 60-80 in-lbs (6.8-9.0
Mm} using a T27 TORX drive head.

11. Using a T25 TORX drive head, tighten the lower and
upper switch housing screws to 35-45 in-lbs (3.4-4.5
M},

NOTE

Always lghten the lower swilch housing screw first so that

any gap between the upper and lower housings is at the front
of the switch.

12. Remove the cardboard insert between the brake lever
and lever bracket,

13. Test the switches for proper operation,

14. If necessary, secure wire harness conduit to handlebar
using new cable strap. Position cable strap approxi-
mately 4-5 inches from handlebar clamp. Cut any excess
cable strap material.

Left Handlebar Controls

1. If the grip sleeve was removed, thoroughly clean handle-
bar to remove all adhesive residue.

a.Using a piece of emery cloth, rough grip end of left
side of handlebar.

NOTE

Before applying adhesive in the next step, clean the left side
of handiebar with acetone.

b.Apply LOCTITE PRISM PRIMER (770} to inside of
handgrip. Remowve any excess PRISM PRIMER. Wait two
minutes for PRISM PRIMER to set before beginning the
next step.

c.Apply LOCTITE PRISM SUPERBOMNDER (411) to
inside of handgrip. Place new handgrip on left buckhorn
handlebar,

NOTE
SUPERBONDER will set in four minutes and be fully cured in
24 hours.
Roll grip to evenly distribute adhesive on inside surfaces,
Install grip on handlebar with a twisting motion,

2. See Figure 7-75. Install upper and lower switch housings
on handlebar. Be sure that ribs on outhoard side of
switch housings fit in grooves molded into grip.

bl

Figure 7-75. Install Left Handlebar Switch Housings
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AcauTion

See Figure 7-73. Do not remove the 5/32 inch cardboard
insert wedged between the brake lever and lever bracket.
Removal will result in damage to the rubber boot and
plunger of the front stoplight switch during installation of
the master cylinder assembily.

11225x2x

532 inch
cardboard
insert

L S

Figure 7-73. Leave Cardboard Insert in Place

8. See Figure 7-74. Position the brake lever/master cylinder
assembly inboard of the switch housing assembly,
engaging the tab on the lower switch housing in the
groove at the top of the brake lever bracket.

i

= Brake

Switch
™ housing lever
assembl!lr bracket

Figure 7-74. Fit Brake Lever/Master Cylinder to
Right Handlebar Switch Housings

10. Align the holes in the handiebar clamp with those in the
master cylinder housing and start the two screws (with
flat washers). Position for rider comfort. Beginning with
the top screw, tighten the screws to 60-80 in-lbs (5.8-9.0
MNm) using a T27 TORX drive head.

11. Using a T25 TORX drive head, tighten the lower and
upper switch housing screws to 35-45 in-lbs (3.4-45
MNrmj.

NOTE

Always tighten the lower switch housing screw first so that
any gap between the upper and lower housings is at the front
of the switch,

12. Remove the cardboard insert between the brake lever
and lever bracket.

13. Test the switches for proper operation.

14. If necessary, secure wire harness conduit to handlebar
using new cable strap. Position cable strap approxi-
mately 4-5 inches from handlebar clamp. Cut any excess
cable strap material.

Left Handlebar Controls

1. If the grip sleeve was removed, thoroughly clean handle-
bar to remove all adhesive residue,

a.Using a piece of emery cloth, rough grip end of left
side of handlebar.

NOTE

Before applying adhesive in the next step, clean the left side
of handlebar with acetone.

b.Apply LOCTITE PRISM PRIMER (770) to inside of
handgrip. Remove any excess PRISM PRIMER. Wait two
minutes for PRISM PRIMER to set before beginning the
next step.

c.Apply LOCTITE PRISM SUPERBONDER (411) to
inside of handgrip. Place new handgrip on left buckhorn
handlebar.

NOTE
SUFERBONDER will set in four minutes and be fully cured in
24 hours.
Roll grip to evenly distribute adhesive on inside surtaces.
Install grip on handlebar with a twisting motion,

2. See Figure 7-75. Install upper and lower switch housings
on handlebar. Be sure that ribs on outboard side of
switch housings fit in grooves molded into grip.

#

Figure 7-75. Install Left Handlebar Switch Housings
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3. Verify that the wire harness conduit runs in the groove at
the bottom of the handiebar. Be sure that the upper
switch housing harness will not be pinched under the
handlebar when the switch housing screws are tight-
ened.

4. Start the upper and lower switch housing screws, but do
not Tighten.

5. See Figure 7-76. Position the clutch hand lever assembly
inboard of the switch housing assembly, engaging the
tab on the lower switch housing in the groove at the bot-
tom of the clutch lever bracket.

S

Clutch lever
bracket

Figure 7-76. Fit Clutch Lever Bracket to
Left Handlebar Switch Housings

6. Align the holes in the handlebar clamp with those in the
clutch lever bracket and start the two screws (with flat
washers). Position for rider comfort. Beginning with the
top screw, tighten the screws to 60-80 in-lbs (6.8-9.0
Nm} using a T27 TORX drive head.

7. Using a T25 TORX drive head, tighten the lower and
upper switch housing screws to 35-45 in-lbs (3.4-4.5
MNrm).

NOTE

Always tighten the lower switch housing screw first so that
any gap between the upper and lower housings /s at the front
of the switch.

8. Test the switches for proper operation.

9. If necessary, secure wire harness conduit to handlebar
using new cable strap. Position cable strap approxi-
mately 4-5 inches from handlebar clamp. Cut any excess
cable strap material,
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SWITCH REPAIR/REPLACEMENT

Right Handlebar Switches—-Disassembly

AcauTion

See Figure 7-76. Do not remove the switch housing
assembly without first placing a 532 inch cardboard
insert between the brake lever and lever bracket. Remov-
ing the assembly without the insert in place may result in
damage to the rubber boot and plunger of the front stop-
light switch.

1. Place the cardboard insert between the brake lever and
lever bracket.

2. Using a T25 TORX drive head, remove the upper and
lower switch housing screws.

3. If replacing lower housing switches, perform steps 4
through 7 before continuing to repair section. If replacing
upper hausing switches, proceed directly to repair sec-
tion,

4. Using a T27 TORX drive head, loosen the upper screw
securing the handlebar clamp to the master cylinder
housing. Remove the lower clamp screw with flat
washer.

5. Remove the brass ferrules from the notches on the
inboard side of the throttle contral grip. Remove the fer-
rules from the cable end fittings.

6. Remove the friction shoe from the end of the tension
adjuster screw.

NOTE

The friction shoe is a loose fit and may fall out or become dis-
ledged if the lower switch housing is fturned upside down or
shaken.

7. Remove the throttle control grip from the end of the han-
dlebar.

Right Handlebar Upper Switch Housing
Repair

NOTE

Replace the engine stop and engine siart switches as a sin-
gle assembly even if only one switch is determined 1o be
fauity.

1.  See Figure 7-77. From inside the switch housing, remove
the Phillips screw with lockwasher 1o release the bracket.
Remove the bracket and switch assembly from the hous-
ing.
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Figure 7-77. Upper Right Handlebar Switch Housing
(Without Splices)

2. Move cable conduit from beneath wing of bracket. Cut
wires 1/4 inch from old switches. Discard old switch and
bracket assemboly.

3. Slide conduit forward over cut ends of switch wires and
cut off 1/2 inch of conduit material. Push conduit back o
access switch wires.

4, GSeparate new engine stop switch and engine start
switch wires into two bundles.

NOTE

Repiacement stop switch and starl swilch wires are cut o
length (2-1/2 inches and 2 inches, respectively) and partially
siripped.

5. See the last part of switch repairreplacement, GEN-
ERAL REPAIR PROCEDURES for information on repair
practices.

6. Loop switch wires so that spliced lengths are positioned
as shown in Figure 7-78. Route wires downstream of
splices beneath wing on engine stop switch side of
bracket as seen in Figure 7-76.

Figure 7-78. Upper Right Handlebar Switch Housing
{With Splices)

7. Install a new 7 inch cable strap beneath wing on engine
start switch side of brackel and capture wire splices.

8. Place switch assembly into upper housing aligning hole
in bracket with threaded hole in boss. Be sure that
bracket is fully seated. The step at the edge of the boss
captures the bottom edge of the bracket, while tabs on
each side of the bracket fit in slots cast into the housing.

9. Install Phillips screw {with lockwasher) to secure bracket
inside housing. Verify that wing on engine stop switch
side of bracket captures edge of conduit as shown in Fig-
ure 7-77.

10. Securaly tighten cable strap to draw splices to bracket.
Remove any excess cable strap material.

11. See RIGHT HANDLEBAR SWITCHES-ASSEMBLY.

Right Handlebar Lower Switch Housing
Repair

1. From inside the switch housing, carefully cut cable strap
to free conduit from the turn signal switch bracket.

2. Remove the Phillips screw with lockwasher to release
the turn signal switch bracket. Remove the bracketl and
switch assembly from the housing.

TURN-RIGHT SIGNAL SWITCH

1.  Cut wire 1-1/2 inches from ald switch. Discard old switch
assembly.

NOTE
Replacement turn-right signal switch wires are cut to length

{1-1/2 inches) and partially stripped.
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2. See the last part of switch repairreplacemeant, GEN-
ERAL REPAIR PROCEDURES for information on repair
practices.

3. See RIGHT HANDLEBAR SWITCHES-ASSEMBLY.
FRONT STOPLIGHT SWITCH

1. Carefully remove the wedge between the switch and
switch housing, if present. To remove the switch from the
housing, depress the plunger and slowly rotate switch
upward while rocking slightly.

2. Cut wires 1 inch from old switch. Discard old switch.
NOTE

Replacement stoplight switch wires are cut to length (2-1:2
inches) and partially stripped.

3. See the last part of switch repair/replacement, GEN-
ERAL REPAIR PROCEDURES for information on repair
practices.

4. Carefully depress plunger against inside wall of switch
housing. With thumb over plunger bore, move switch into
the installed positicn in the switch housing cavity. When
plunger is positioned against thumb, slowly rotate switch
downward while rocking slightly. Release the plunger
anly after switch is properly positioned in the cavity.

5. Verify that the plunger is square in the bore and that the
boot is not compressed, collapsed, or torn. If necessary,
gently work the plunger in and out until boot is fully
extended.

6. See Figure 7-79. Push down on switch so that it bottoms
against housing and wires run in groove at base of cav-
ity. With the concave side facing outward, insert wedge
between switch and outboard side of switch hausing.

7. Push wedge down until it also bottoms against housing.

Verify that the plunger is still square in the bore and then
place a drop of RTV Silicone Sealant on upper corner of

wedge.

B. See RIGHT HANDLEBAR SWITCHES-ASSEMELY.

Right Handlebar Switches—-Assembly

1. See Figure 7-80. Insert tapered end of new 7 inch cable
strap into round hole in turn signal switch bracket and
then feed back through using the adjacent hole. Reserve
the oblong hole for the bracket screw.

F1 20y

" Right turn
signal swite

802

Cavity

11

Wedge
Lower
switch
housing

Stoplight
switch

Switch wires///\<&\

Figure 7-79. Install Stoplight Switch
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Figure 7-80. Insert Cable Strap in Switch Bracket

NOTE

Be sure that all splices are positioned above the turn signal
switch bracket.

2. Place the turn signal switch assembly into the housing,
aligning the oblong hale in the bracket with the threaded
hale in the boss. Be sure that the bracket is fully seated.
Tabs on each side of bracket are capiured in slots cast
into switch housing.

3.  Start Phillips screw {with lockwasher) to secure bracket
inside housing.

dcauTion

If routed incorrectly, wires may be pinched by casting or
handlebar resulting in switch failure.

4. Loop switch wires so that spliced lengths are positioned
as shown.

5. Capturing conduit about 1/4 inch from end, securely
tighten cable strap to draw conduit to bracket. Remove
any excess cable strap material.



6. Install second 7 inch cable strap capturing conduit and
wire splices. Securely tighten cable strap to draw splices
to conduit. Remove any excess cable strap material,

7. Tighten Phillips screw to secure bracket inside housing.

8. Route wire bundle to upper switch housing by gently
pressing conduit into channel next to angular arm of
bracket. Secure bundle to arm using third cable strap.
Cut any excess cable strap material. If necessary, band
angular arm of bracket downward to firmly secure front
stoplight switch in position.

9. If lower housing switches were replaced, proceed to step
10 If upper housing switches were replaced, proceed (o
step 17.

10. With the concave side facing upward, install the friction
shoe so that the pin hole is over the point of the adjuster
SCrEwW.

NOTE

The friction shoe is a loose fit and may fall out or become dis-
lodged if the lower switch housing is turned upside down or
shaken.

11. Slide the throttle control grip over the end of the right
handlebar until it bottoms against the closed end. Rotate
the grip so that the ferrule notches are at the top. To pre-
vent binding, pull the grip back about 1/8 inch.

12. Position the lower switch housing beneath the throttle
contral grip. Install the brass ferrules onto the cables so
that the end fittings seat in the ferrule recess. Seat the
farrules in their respective notches on the throttle contral
grip. Verify that the cables are captured in the grooves
maolded into the grip.

13. Position the upper switch housing over the handlebar
and lower switch housing. Verify that the wire harness
conduit runs in the depression at the bottom of the han-
dlebar.

14. Start the upper and lower switch housing screws, but do
not tighten.

15. Position the brake lever'master cylinder assembly
inboard of the switch housing assembly engaging the tab
an the lower switch housing in the groove at the top of
the brake lever bracket.

16. Align the holes in the handlebar clamp with those in the
master cylinder housing and start the lower screw (with
flat washer). Position for rider comfort. Beginning with
the top screw, tighten the screws to 60-80 in-lbs (5.8-8.0
M) using a T27 TORX drive head.

17. Using a T25 TORX drive head, tighten the lower and
upper switch housing screws to 35-45 in-lbs (3.4-4.5
Mrm).

NOTE

Always lighten the lower switch housing screw first so that
any gap between the upper and lower housings is at the front
of the awitch.

18. Remove the cardboard insert between the brake lever
and lever bracket.

19. Test the switches for proper operation.

Left Handlebar Switches—Disassembly

1. Using a T25 TORX drive head, remove the upper and
lower switch housing screws.

2. If replacing lower housing switches, perform step 3
before continuing to repair section. If replacing upper
housing switches, proceed directly to repair section.

3. Using a T27 TORX drive head, loosen the upper screw
securing the handlebar clamp to the clutch lever bracket.
Remove the lawer clamp screw with flat washer.

7-87



Left Handlebar Upper Switch Housing
Repair

NOTE

Replace the horn switch and high/low beam switch as a sin-
gla assembly even if only one switch is determined to be
faulty:

1. See Figure 7-81. From inside the switch housing, remove
the Phillips screw and lockwasher to release the bracket.
Remove the bracket and switch assembly from the hous-

ing.

HET0xEx

Figure 7-81. Upper Left Handlebar Switch Housing
(Without Splices)

2. Move cable conduit from beneath wing of bracket. Cut
wires 1/4 inch from old switches. Discard old switch and
bracket assembly.

3. Slide conduit forward over cul ends of switch wires and
cut off 1/2 inch of conduit material, Push conduit back to
access switch wires.

4. Separate new horn switch and high/low beam switch
wires into two bundles.

NOTE

Replacement highdow beam switch wires and horn switch
wires are cut to length (2-1/2 inches and 2 inches, respec-
tively) and partfially stripped.

5. See the last part of switch repairreplacement, GEN-
ERAL REPAIR PROCEDURES for information on repair
practices.

6. Loop switch wires so that spliced lengths are positioned
as shown in Figure 7-82. Route wires downstream of
splices beneath wing on high/llow beam switch side of
bracket as seen in Figure 7-81.
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Figure 7-82. Upper Left Handlebar Switch Housing
{With Splices)

7. Install a new 7 inch cable strap beneath wing on horn
switch side of bracket and capture wire splices,

8. Place switch assembly into upper housing aligning hole
in bracket with threaded hole in boss. Be sure that
bracket is fully seated. The step at the edge of the boss
captures the bottom edge of the bracket, while tabs on
each side of the bracket fit in slots cast into the housing.

9. Install Phillips screw (with lockwasher) to secure bracket
inside housing. Verify that wing on high/low beam switch
side of bracket captures edge of conduit as shown in Fig-
ure 7-81.

10. Securely tighten cable strap to draw splices to bracket.
Femove any excess cable strap material.

11. See LEFT HANDLEBAR SWITCHES—-ASSEMBLY,

Left Handlebar Lower Switch Housing

Repair

1. From inside the switch housing, carefully cut cable strap
to free conduit from the turn signal switch bracket.

2. Remove the Phillips screw with lockwasher to release
the turn signal switch bracket, Remave the bracket and
switch assembly from the housing.

3. Cut wires 1-1/2 inches from old switch (Turn-L(eft) Signal
Switch). Discard switch assembly.

4. See the last part of switch repairreplacement, GEN-
ERAL REPAIR PROCEDURES for information on repair
practices.

5. 5See LEFT HANDLEBAR SWITCHES-ASSEMBELY.



Left Handlebar Switches—Assembly

1.

See Figure 7-83. Insert tapered end of new 7 inch cable
strap into round hole in turn signal switch bracket and
then feed back through using the adjacent hole. Reserve
the oblong hole for the bracket screw.

Fl2hady

T-inch cable strap

Bracket

Figure 7-83. Insert Cable Strap in Switch Bracket

NOTE

Be sure that all splices are positioned above the iurn signal
switch bracket.

2.

Place the turn signal switch assembly into the housing,
aligning the oblong hole in the bracket with the threaded
hale in the boss. Be sure that the bracket is fully seated.
Tabs on each side of bracket are captured in slots cast
inte switch housing.

Start Phillips screw (with lockwasher) to secure bracket
inside housing.,

See Figure 7-61. Loop switch wires so that spliced
lengths are positioned as shown.

Capturing conduit about 1/4 inch from end, securely
tighten cable strap to draw conduit to bracket, Remove
any excess cable strap material.

Tighten Phillips screw to secure bracket inside housing.

Route wire bundle to upper switch housing below and
then forward of the main wire harness, positioning con-
duit in channel next to angular arm of bracket. Secure
bundle to arm using new cable strap. Cut any excess
cable strap material.

If lower housing switches were replaced, proceed to step

9. If upper housing switches were replaced, proceed to
step 13.

10,

1.

12,

13.

install upper and lower switch housing on handiebar. Ba
sure that ribs on outboard side of switch housings fit in
grooves molded into grip. Verify that the wire harness
conduit runs in the depression at the boltom of the han-
dlebar.

Start the upper and lower switch housing screws, but do
not tighten.

Position the clutch hand lever assembly inboard of the
switch housing assembly, engaging the tab on the lower
switch housing in the groove at the bottom of the clutch
lever bracket.

Align the holes in the handlebar clamp with those in the
clutch lever bracket and start the lower screw {with flat
washer). Position for rider comfort. Beginning with the
top screw, tighten the screws to 60-80 in-lbs (6.8-9.0
MNm) using a T27 TORX drive head.

Using a T27 TORX drive head, tighten the lower and
upper switch housing screws to 35-45 in-lbs (3.4-4.5
Mrm).

NOTE

Always tighten the lower switch housing screw first so that
any gap between the upper and lower housings is al the front
of the switch.

14. Test the switches for proper operation.
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General Repair Procedures

1

To belter access wires and avoid damaging conduit with
radiant heating device, push conduit back and secure
with extra 7 inch cable strap in kit.

Strip 1/2 inch of insulation off switch wires. Twist stripped
ends of swilch wires until all strands are tightly coiled,

Cut dual wall heat-shrink tubing (supplied in kit) into one-
inch segments. Slide tubing over each wire of naw switch
assembly.

Splice existing and new switch wires, matching wire col-
ors. Solder the spliced connections. For best results, do
one wire at a time.

Center the heat-shrink tubing over the soldered splices.

AwarRNING

Use caution when operating the UltraTorch UT-100, or
any other radiant heating device. Read the manufac-
turer's instructions carefully before use. Improper han-
dling can result in personal injury. Always keep hands
away from tool tip area and heat shrink attachment.
Avoid directing the heat towards any fuel system compo-
nent. Extreme heat can cause fuel ignition or explosion.
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Using the UltraTorch UT-100 Robinair Heat Gun with
heatshrink attachment, or other suitable radiant heating
device, uniformly heat the heat-shrink tubing to insulate
and seal the soldered connections. Apply heat just until
the meltable sealant exudes out both ends of tubing and
it assumes a smooth cylindrical appearance.

dcauTion

Electrically connected solder outside the tubing may
cause a short to ground.

Inspect the melted sealant for solder beads. Excess sal-
der or heat may force some solder out with the malted
sealant. Use a small needle nose pliers to remove any
solder found. Briefly heat the connection to reseal the
tubing if solder beads were removed, Use less solder or
reduce heating time or intensity when doing subsequent
splices.



HORN

GENERAL

XLH-883 See Figure 7-84

Removal

1.

Turn wheel to the right to access horn area. The horn is
located between the front downtubes.

2. Remove terminal clips from horn spade connections.

3. Remove the two screws (2) threaded into well nuts (10}
on horn bracket.

Installation

1. Thread twa screws (2) into well nuts (10) and torque to 6-
9inflbs {.7-1 Nm).

2. Install harness terminal ¢lips on horn spade connections.

Attach the yellow wire with black tracer to rear terminal,
black wire to front terminal.

XLH 1200/S See Figure 7-84

Removal

1.
2
3

Locate the horn on the left side of the vehicle.
Remove terminal clips from horn spade connections.

Remove acorn nut (9) and lockwasher (5) to free horn
assembly from rubber mount stud (22).

Remowve wire conduit from clamp (18) at back of horn
bracket (19).

Remove locknut (7) from circular recess at back of horn
bracket. Remove horn (17) from chrome horn cover (14},
Remove internal tooth lockwasher (8) from horn stud.

Installation

Install internal tooth leckwasher (6) on horn stud.

Slide horn (17} into chrome cover (14} pushing stud at
back of horn assembly through hole in horn bracket (19).
Apply two drops of LOCTITE THREADLOCKER 222
(purple) to threads of locknut (7). Install locknut on horn
stud and tighten to110 in/lbs (7-14 Nm) torgue.

Install harnass terminal clips on horn spade connections.
Attach the yellow wire with black tracer to front terminal,
black wire to rear terminal. Push wire conduit into clip at
back of horn bracket,

Install horn on rubber mount stud {20) of frame mounting
bracket. Install lock washer (5) and acorn nut (9) on
rubber mount stud. Tighten acorn nut to 5-15 ft-lbs (7-20
MNm} torgue.
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TROUBLESHOOTING

If the horn does not sound or fails to function
satisfactorily, check for the following conditions.

® Discharged battery

® Loose, frayed or damaged wiring leading to horn
terminal

If battery has a satisfactory charge and wiring appears to

be in good condition, check for the following:

® Poaor ground to frame through mounting hardware or
ground wire (see Steps 3-6 below)

® Inoperative horn switch (see Steps 3-6 below)

Remove terminal clips from horn spade connections,

Connect a volimeter as follows:
@ Positive (+) lead to wire terminal

@ MNegative (—) lead to ground

Turn ignition switch ON. Depress horn switch. If battery
voltage is present, horn or horn grounding is faulty, If
battery wvoltage is not present, either horn switch or
wiring to horn is faulty,

If the horn is faulty, then it must be replaced as an
assembly. The horn is not repairable. If the horn switch is
faulty, replace the switch according to the procedures
outlined in Section 2, HANDLEBAR SWITCHES,
REMOVAL AND INSTALLATION.
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1. Screw 12. Clip

2. Screw 13. Nut plate

3. Bolt 14, Cover

4. Washer 15. Support bracket
5. Lockwasher 16. Horn

6. Lockwasher 17. Horn

7. Nut 18. Clamp

8. Locknut 19. Horn bracket
9. Acorn nut 20. Rubber mount
10. Well nut 21. Horn bracket
11. Clip nut 22. Bumper

Figure 7-84. Horn assemblies




NEUTRAL INDICATOR SWITCH

GENERAL (Figure 7-85)

The neutral indicator switch {1) is threaded into the transmis-
sion portion of the right crankcase half (2); it is immediately
forward of the main drive gear shaft (3). The sprocket cover
must be removed fo test the switch. If switch requires
replacement, secondary drive belt and transmission sprocket
must also be removed; there is not enough clearance to allow
the removal of the switch without first remaoving the transmis-
sion sprocket,

A pin on the shifter drum contacts the neutral indicator switch
plunger, completing the neutral indicator circuit. The switch is
not repairable; if it malfunctions, it must be replaced.

5 b
fler™
e -

Neutral indicator switch
Right crankcase half
Main drive gear shaft
Transmission sprocket
Transmission sprocket nut (LH threads)
Lockplate

EEETEE

7. Socket head screw (2)

Figure 7-85. Neutral Indicator Switch
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TESTING (Figure 7-85)

1. Remove sprocket cover; see REAR BRAKE LINKAGE
AMND SPROCKET COVER, REMOVAL in Saction 2.

2. Disconnect wire lead from neutral indicator switch (1).

3. With ignition switch ON, touch the neutral indicator wire
lead to a suitable ground.

® i indicator lamp lights, then problem is at indicator
switch. Replace switch.

® |f indicator lamp does not light, then problem is
elsewhere in circuit (i.e. indicator lamp burned out,
loose connection, or faulty wiring).

4. After testing, connect wire lead to indicator switch (1).

Install sprocket cover and any other removed
components; see REAR BRAKE LINKAGE AND
SPROCKET COVER, INSTALLATION in Section 2.

REMOVAL AND INSTALLATION
(Flgure 7-85)

Verify that the ignitionfight switch is turned to OFF.

2. Remove sprocket cover; see REAR BRAKE LINKAGE
AMND SPROCKET COVER, REMOVAL in Section 2.

3. Place transmission in first gear. Remove two socket
head screws (7) and lockplate (6).

AcauTion

Transmission sprocket nut has lefi-hand threads. Turn
nut clockwise to loosen and remove from main drive gear
shaft.

4.  Hemowve transmission sprocket nut (5) from main drive
gear shaft (3).

5. Decrease secondary drive belt tension according to the
applicable procedures listed in SECOMNDARY DRIVE
BELT, REMOVAL in Section 6. Remove transmission
sprocket (4) (with secondary drive belt) from main drive
gear shaft (3).

6. Hemove wire lead from neutral indicator switch (1)
RAemove switch from right crankcase half (2.

7. Apply a light coating of LOCTITE THREADLOCKER 242
(blue) to new neutral indicator switch (1) threads. Install
switch in crankcase (2), and tighten switch to 3-5 fi-lbs
(4-7 MNm) torque. Connect wire lead to switch.

8. Install transmission sprocket (4) (with secondary drive
belt) onto main drive gear shaft (3) according to
applicable procedures  listed in TRANSMISSION
INSTALLATION ANMD SHIFTER PAWL ADJUSTMENT in
Section 8.

9. |Install sprocket cover and any other removed
components; see REAR BRAKE LINKAGE AND
SPROCKET COVER, INSTALLATION in Section 2.

10. Adjust secondary drive belt tension; see SECOMNDARY
DRIVE BELT, ADJUSTMENT in Section 6.



DIRECTIONAL (TURN SIGNAL) CANCELLER

OPERATION (Figure 7-86)

General

Bath the directionals (turn signals) and 4-way flashers are
cantrolled by an electronic module (self-canceller).

The module is secured to the rear fender, under the seat.

The canceller contains circuitry to generata pulses for “flash-
ing" the appropriate directional lamps, thereby eliminating the
previously used directional and hazard flashers. Steps 1 and
2 below explain canceller operation when a rider signals for a
laft turn; step 3 explains canceller operation when a right turn
is signalled.

1. Pressing and releasing the left turn signal switch causes
a momentary 12 vde to be applied to Pin 8. The module
sends a series of 12 vdc pulses (Pin 4) to flash the left
directional lamps (front and rear).

2. The medule monitors the number of vehicle speed
sensor pulses from the speadometer at Pin 5. The switch
closures indicate vehicle distance traveled. When the
number of switch closure pulses equals a guantity preset
in the self-cancelling module, the left turn signal is
automatically canceled.

3. Pressing and releasing the right turn signal switch
causes a momentary 12 vdc to be applied fo Pin 7 and
an output at Pin 3 identical to that just described for a left
turm signal.

Manual or Rider Control

Directionals may be cancelled by pressing the turn signal
switch a second time. Pressing the left turn signal switch
while the right turn signal lamps are flashing will cancel the
right turn lamps and activate the left turn lamps (and vice
versa).

Hazard Flasher (4-Way)

To activate the hazard flashers, simultaneously press and
hald both right and left turn signal switches for 1-1/2 seconds,
To cancel hazard flashers, momentarily press and release
right and left turn signal switches simultaneously.

DISTANCETEST

Directionals cancel after rear wheel travels a certain distance
at a specific speed. Turn signal module begins measuring the
distance traveled immediately upon release of the turn signal
switch button.

Directionals will remain flashing for the following distances
within the speed ranges specified:

Speed range #1 0-34 mph 221 it. {0.04 mi.)
0-48 km/h 67 m

Speed range #2 35-44 mph 339 ft. (0.06 mi.)
56-71 kmvh 103 m

Speed range #3 45-80 mph G680 ft. (0.13 mi.)
74-97 km/h 207 m

Speed range #4 61+ mph 1051 ft. (0.20 mi.)
88+ km'h 320 m

8-Place Gray Deutsch Connector

Socket Housing
Alignment Tabs

Pin Housing
Alignment Grooves

SPEEDOMETER
- LEFT TURM « LEFT TURN
SIGNAL SWITCH o sioie ™ SIGMNAL LEGHT
« RIGHT TUAN e == « RIGHT TURN
SIGMAL SWITCH SIGMAL LIGHT
POWER
Pin Wire |
Kiteihar Cilor DESCRIPTION/FUNCTION
1 Module ground to motorcycle
12vdc input from accessory
E circuit breaker
Pulsed 12vdc for flashing right
3 turn signal lights
4 ® Pulsed 12vdc for flashing left
turn signal lights
5 @ Vehicle speed sensor input
6 - MNat used
12vdc from right turn signal
7 switch (when pressed)
12vde from left turn signal
8 @ switch (when pressed)

Figure 7-86. Turn Signal Module Pinout
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NOTE

Distance test and time test can also be performed using the
speedometer tester (HD-41354) as an input device.

To check module operation, proceed as follows:

1. Operate the motoreycle at 15 mph (24 km/h), which is
the midpoint of speed range #1.

2. Press and release right turn switch button. Closely
maonitor vehicle speed and odometer reading. Measure
the distance traveled from the time the button is released
to the time the directional cancels.

3. FRepeat steps 1 and 2 for left turn.
NOTE

Since the odometer's smallest unit-of-measure for distance
(0.1 mile) is larger than the distance you will be measuring for
speed range #1 (0.04 mile), you will need to release the turn
signal swilch button when a number is completely centerad
on the adometer's tenths wheel and watch for the point where
the tenths wheel has rotated 4/10 of the way toward the next
number.

4. Hepeal steps 2 and 3 for right and left turns at midpeint
of speed ranges 2 through 4.

5. If the distances observed in Steps 1 through 4 are not
correct, check the following:

a. Turn signal module ground and module pin
connections.

b. Vehicle speed sensor operation, connections and
grounds.

¢. HReplace module with one known to be good and
repeat DISTAMCE TEST.

NOTE

Turn signal module and furn signal lamps must have the
same ground potential; grounds for both module and lamps
must have good continuity to one anather,
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ALTERNATE TIME TEST

Another way of checking the self-cancelling turn signal mod-
ule is to measure the length of time the directional operates
at a constant vehicle speed. From the instant the turn signal
switch button is released, measure the number of seconds
that elapse before the directional cancels,

The approximate elapsed times at four constant speeds
should be as follows:

TURN SIGNAL ELAPSED

CONSTANT SPEED TIME (in seconds)

25 mph {40 km/h) 5-7
38 mph (61 km/'h) 5-7
52 mph (284 km/h) B-10
&5 mph (105 km/h) i0-12

RIDER PREFERENCE AND
CONTROL

To extend the distanceftime that directionals flash, simply
press and hold the turn signal switch button. Since the mod-
ule does not begin to measure distance traveled and time
elapsed until the switch button is released, the flashing
sequence is prolonged.

To shorten the distancefime that directionals flash, press the
turn signal switch button a second time while the directinnals
are still flashing. This procedure immediately cancels the turn
signal.

TROUBLESHOOTING

See the following chart for troubleshooting procedures.

AcauTion

Do not apply 12 vde to self-cancelling module without pin
1 connected to ground or module will be damaged.



Turn Signal Troubleshooting - 883 Only

Use this chart for Speedometer trouble codes 9 (speed

output shorted high) and 10 (speed output shorted low or

open).

| Flash Will Not Cancel

DIAGNOSTIC NOTES

The reference numbers below correlate with those on the

diagnostic flow chart,

@ Use Speedometer tool HD-41354 to input a signal which
duplicates 3 MPH. Enter 70 into tester and watch for
voltage to drop on W/GHN wire. If tester is not available,
elevate rear wheel and spin briskly while looking for volt-

age to drop on W/GHN wire,

@ Check for Voltage on W/GN Wire in Con-
nector [30B] While Connected. Voltage
Will be 3-11 VDC with rear wheel station-
ary, and 3-8 VOC When rear Wheel is
Rotated Faster than 3 MPH. Is it?

=]

NO VOLTAGE

| worLucTUsTION |

Replace Turn
Signal Module

5202

Disconnect Cannector
[30] and remove
Speedometer Har-
ness Connector at
Back of Speadome-
ter. Check for Continu-
ity to Ground on W/GN
Wire.

Continuity Present?

Disconnect Connector [30] and remove
Speedometer Harness Connector at
Back of Speedometer. Check for Conti-
nuity Between W/GN Speedometer Har-
ness Connector at Back of Speedometer
and W/GN Wire in Turn Signal Module
Cannector [30].

Continuity Present?

YES i

YES

Battery Voltage Present

an W/GN wire with Con-

Repair Short to | | Replace ¢ Il Di :
Ground on W/ Turn Signal nggg;.[.?o] Still Discon
GN Wire Module :

Repair open
in W/GN Wire

5203

5304

L
5223

Repair Short to See Speedometer
Volitage troubleshooting

5203

MNumbers below boxes reder to the Warranty Code
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Turn Signal Troubleshooting -1200 Models

Chart 1: Turn Signals Will Not Cancel.

Flash Wil
Mol Cancel.

Wira in G

Chack for Voltage on W/GN

Connected, Meter Should
Alternate Batween 6-12 VDO
{Fram Turn Signal Module) and
(-1 VDC When Rear Wheal is
Rotated. Doas 17

annector [308] While

YES

Mo Voltage.

Replace Turn
Signal Module

5202

Disconnect Connector
[30] and Remowe W/GN
Speedometar Harnass

Mo Fluctuation.

Check Continuity Betwean
WIGH Speedometer Har-
nass Wire on Stud at Back

MNumbers below boxes refer to the Warranty Code
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Wire from Stud at Back of of Speedomeater and WHGN

Speadometer. Chack for Wire in Turn Signal Medula

Continuity to Ground on Connector [30]. Continuity

WG Wire, Continuity Prasent?
Present?
Repair Short to Replace Turn ng:g&?::g‘ Isﬁghﬂﬁr‘:
Ground on W/GN Signal Module. ; i
Wire, 5204
5223
5203

YES i

Replaca
Spaedometer,

5206

| See Chart 2. |



Turn Signal Troubleshooting - 1200 Models
Chart 2: Turn SignalsWill Not Flash Right, Will Not Flash Left.

Does Turn Signal Indica-
tor llluminate on Side

That Will Not Flagh?

]
=

| See Chart 3. i

Inspact Bulbs on
Side That Will Mo
Flash. Bulbs Failed?

YES

Replace Bulbs Placa Jumper Wire
Between Pins 2 and 3.

as Mecessary.
Turm Ignition Switch to
5208 | (M, The Right Turn Sig-
nal Lamps {From and
Rear) Should lleminate.
Do They?

[
=

‘With Bulibs Ramowed,
Check Continuity
Betwean Terminal in
Bulb Socket and Pin 3.
Continuity Present?

Place Jumper Wire
Batwaen Pins 2 and 4.
Turn lgnifion Switch 1o

OM. The Laft Turn Signal
Lamps {Froni and Rear)
Shaould Hluminate.

Do They?
0]
YES
Repair Opan Repair Open
Ground Circuit, in Wire:

Replace Turn With Bulbs Remaved,
Signal Moduls. Check Continuity 5212 &211

Betwean Tarminal in

Bulb Socket and Pin 4.

5210

Continuity Prasent?

YES [ MO |

Fepalr Open Repair Open
Ground Clroult, in Wire,
5212 5211

Mumibers below boxes refer 1o the Warranty Code
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Turn

ignal Ti

shootin

Chart 3: Turn Signals Will Not Flash, 4-Way Flashers Inoperable.

Inspact Bulbs on
Side That Will Mot
Flash. Bulbs Failed?

Check Resistancs To
Ground on Pin 1. ks
Resistance Less than 1

Ohm?
|
YES
Replace Bulbs Check for 12 VDG With m
as Mecessary, Rad Meter Lead at Pin 2 o
heck for 12 VDG at
and Place Black Meter Both Terminals of 135 Rapair Poor
S23 Lead at Pin 1. 15 12 VDG Amp Accessory Cir- Ground.
Present? cuil Braaker. |5 12 T
VDG Prasent at Bath
Tarminals?
NO O
YES MO
Check for 12WDC a1
Pin 7 With the Right
Turn Switch Bution Hap'.:rir Gg:n in W I
Depressed, s 12 VDG e Batwesn
Prasent? Accessory Cireuit = One ! .1“'3'".‘”
Breaker Terminal @rminal, arminal,
[ ard Turn Signal I [
Module. e p———
eplace epair Open
= | o | [P
Braaker. lgmition:
Check for 12 VDC at Is 12 VDC Presant al Switch and
Pin & With the Left W/EM Wira in Connector 52z Cirgult
Turn Switch Button [22]With Right Turn Swilch Ereaker
Depressed. s 12 VDG Button Depressed? Block.
Presom? S
I ves
YES I: :I
Repair Opan Check Continuity
: Betwesn Connec- on WA Wire 1o
Place Jumper Wire Is 12 VDG Prosen at tor [22] and Turn Ground, Continulty
Betwesn Pins 2 and 3. WY Wire In Cannecior Signal Module. Pregent?
Do ha Hight Tun Zi- [24] With Left Turn Switch
nal Lamps {Front and Butlon Depressod? 5219
Rear) lluminate? YES IIE
] |
Rapair Is 12 VDG
Shart 1o | | Prasent at QW
YES m Ground. Wirg in Con-
Repair Opan Check Continuity s521@ | neclor [22]?
Placa Jumper . Between Connec- on WY Wire o
Wire Between Gheck Gontinuity tor [24] and Turn | | Ground, Cantinuity
Pins 2 and 4. Do Betwean Pin 3 Signal Module Prasent?
: and Lamps. Con- : - YES m
é?;n;?EaT;g; finwity Presant? 5218 I__|
Replace Turn i
“.Ffmt rmt; ;ﬁaﬁ YES NO Signal Switch E'Zf;‘;fg‘;ﬂ_
: necior [22)
S':‘_IQFH::‘ Is 12VDC S22 and Circuit
= oft Prasant at QW B Block,
Gﬁuﬁ:érgpaq Repair Open Ground. Wire in Con- Teslit ek
¥ MO rou irciit, Belwaen Lamps n r
= - and Turn Signal 523 ke e
Replace Turn | [ Gheck Continuity 5218 | Moduls Connec-
Signal Module. Batwaen Fin 4 tar [30]. e m
and Lamps, Con- SME
5214 finuity Present?
Replace Turm Rapair Cpen
Signal Switch. Betwean Con-
YES nector [24] and
m 8220 | Circuit Breaker
. Repalr Open Block,
Repair Open Bemmn Lap?npe
Ground Gircuit. and Turn Signal 5218
Medule Connac-
82
L or [30].
5216

Mumbars below boxes refer to the Warranty Code
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REMOVAL/INSTALLATION - DIRECTIONAL CANCELLER

1

10.

Remaove seal. See SEAT, REMOVAL in Section 2.
Verify that the ignition/light switch is turned to OFF
On 12005 models:

® Remove two bolts to detach electrical bracket from
frame cross member.

® Lift up electrical bracket.

Disconnect connector [308]. Simultaneously depress the
two external latches and use a rocking motion to sepa-
rate pin and socket halves of directional canceller con-
nector.

Remove screw securing module to rear fender. Remove
module.

Align new self-cancelling turn signal module and insert
screw. Tighten screw to 3-5 in-lbs (.3-.6 Nm)

Align tabs on socket housing with grooves on socket plug
of module. Push connector until laiches "click.”

On 12005 models:

& Align holes in electrical bracket with wellnuts in
cross member of motoreylcle frame.,

® Install two bolts in electrical brackat.
® Tighten bolts to 6-2 in-lbs {0.7-1.0 Nm) torgue.

Test all turn signal functions. See DISTANCE TEST OR
ALTERNATE TIME TEST in this section,

Install seat. See SEAT INSTALLATION in Section 2.

Directional Canceller Mnduie

1 t’ U
/ > &

7

A0EETE

Socket plug” N JQ

| __— Module

Figure 7-87. Directional Canceller
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FUSES and MAIN CIRCUIT BREAKER

GENERAL (Figure 7-88)

Fuses function to prevent electrical overload of a circuit. The
fuse completes the circuit as long as current (amperage) flow-
ing through the fuse does not exceed the ampere rating of the
fuse. If the circuit current happens to exceed the fuse ampere
rating, the fuse opens and the current flow in the circuit is
interrupted.

The Main circuit breaker is the automatic-reset type, the
bimetallic breaker contact automatically closes (completing
the circuit) once it has cooled down fram the initial overload. If
the overload condition still exists, the breaker contact will
again open to interrupt current flow. This “cycling effect”
(opening and closing) of the breaker contact continues as
long as the current circuit overload condition exists.

#M03aTr

Main Breaker (30 amp)

® See ELECTRICAL BRACKET,

® See ELECTRICAL BRACKET, REPLACE FUSES in this

saction,

REFLACE MAIN
CIRCUIT BREAKER in this section

LARRTRE L

Figure 7-88. Main Circuit Breaker

AwarninG

To prevent accidental start-up of vehicle and possible
personal injury, disconnect battery cables (negative
cable first) before performing any electrical work.

¥LH madels have 4 fuses and one circuit breaker, all of which
are installed on the electrical bracket (under side cover). The
fuses are all rated at 15 amperes, The main circuit breaker is
rated at 30 amperes.
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Figure 7-89. Fuse Block



ELECTRONIC SPEEDOMETER - HOW IT WORKS

The electronic speedometer consists of a speed sensor, func-
tion switch and the speedometer. The speed sensor is
mounted on the right side of fransmission case below the
starter. The sensor circuitry is that of a Hall-Effect sensor that
is triggered by the gear teeth of 5th gear on the transmission
mainshaft. The output from the sensor is a series of pulses
that are interpreted by speedometer circuitry to control the
position of the speedometer needle and the liguid crystal dis-
play (LCD) ocdometer display. The cdometer mileage is per-
manently stored and will not be lost when electrical power is
turned off or disconnected. The function switch allows switch-
ing or “toggling” between the odometer and trip odometer dis-
plays. To zero the trip odometer, have the odometer display
visible, press and keep the function switch depressed. The
trip odometer mileage will be displayed for 2-3 seconds and
then the mileage will return to zero miles,

The odometer can display seven numbers to indicate a maxi-
mum of 399999.9 miles. The trip odometer can display five
numbers for a maximum of 9999.9 miles.

Circuitry in the speedometer also conditions the sensor input
to provide an input to the turn signal canceller.

HO47

T\f Function switch /12 vdc input
|
L _@
&)
Connector [65A&B] Speedometer
it | ,/
P e
B ey 1 /
)
5th gear Speed —~ ( —_\
mainshaft sensor (w) 2
&—| s

Sensor leads:

R-red: +12VDC

W-white: Output signal (square wave)
BK-black: Ground

White/green wire to
turn signal canceller

Figure 7-90. Electronic Speedometer
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ELECTRONIC SPEEDOMETER AND TACHOMETER

Speedometer Removal - 1200 models

1

Remove seat and fuel tank. Detach speedometer sensor
plug from frame T-stud. Unplug connector [65). Cut cable
straps holding sensor harness. Free harness from battery
area and allow to hang free from frant of motorcycle.

Detach headlight assembly from top of fork bracket 1o allow
removal of speedometer sensor harness. On 1200 Custom
remove fork bracket cover and riser cover,

Remove odometer reset boot from back of housing.

Remove socket head screws holding back of speedometer
housing.

See Figure 7-92. Remove nuts from terminal studs 1, 2,
and 4. Remove wires from studs. On wvehicles where
speedometer wires may have been wired directly into the
speedometer, cut the wire approximately 17 from the
speedometer. Strip 3/16" off of end of wire and crimp the
ring terminal from the new speedometer kit onto the wire
using the Packard crimper 115 (HD-38125-8) using the 20-
18 crimping die for the core crimp.

6. Loosen back gasket and push instrument through front of

housing toward rear of motorcycle. Remove gasket from
instrument,

Speedometer Installation - 1200 models

1. Install gasket removed in Step 6, above.

2. Slide speedometer into instrument housing and press firmly
urtil fully seated.

3. See Figure 7-92. Install wires back on terminals 1, 2, and 4.

4. Route wires through slot in back of instrument housing.
Install gasket on back of housing.

5. Position reset switch in sgquared boss on back of
speedometer housing.

6. Align back cover. Install back cover screws and tighten.
Replace rubber boot on odometer reset switch.

7. Route speedometer sensor cable along main  wiring
harness. Route connector behind battery up through frame.
Reconnect sensor.

0T

XLi1200C

i

Screw

Caover

Cushion (rear)
Bracket (1200)
Bracket (883)
Bracket (1200C)
Cushion (front)

Reset switch

w oo N Mmook W M

Boot

_..
=

Screw

b
=

. Sensor

-y
[\

. O-ring

e
5]

. Speedometer
. Tachometer (1200)

) . Connector (883) -
f/.—:::;—_-w“ﬁ__ = O not shown

sk
=9

o
.
n

Figure 7-91. Speedometer and Tachometer
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10.
1%
12
13

14,

Position toward frame (away from spark plug cable).
Replace cable straps.

Install headlamp bracket o top fork bracket.

On 1200 Customn install riser and fork bracket cover,
Install fuel tank.

Install seat,

Check headlamp alignment.

Check speadometer for proper operation.

Speedometer Removal - 883 models

2

FRemove odometer reset boot from back of housing.

Remove socket head screws holding back of speedometer
housing.

Depress tab and remove connector.

Loosen back gasket and push instrument through front of
housing toward rear of motorcycle. Remove gasket from
instrument.

Speedometer Installation - 883 models

Install gasket removed in Step 4, above.

Slide speedometar into instrument housing and prass firmly
until fully seated.

Insert connector,

Foute wires through slot in back of instrument housing.
Install gasket on back of housing.

Position reset switch in sguared boss on back of
speedometer housing.

Align back cover. Install back cover screws and tighten.
Replace rubber boot on odometer reset switch.

Figure 7-92. Speedometer and Tachometer

Tachometer Replacement

Removal

1.

Remove socket head screws holding back of tachometer
housing.

See Figure 7-92. Remove 9:32" nuts from terminal studs 5,
G, and 7. Remove wires from studs.

Loosen back gasket and push instrument through front of
housing toward rear of motorcycle. Remove gasket from
instrument.

Installation

5.

Install gasket remaved in Step 3, above.

Shide Tachometer into instrument housing and press firmly untill
fully seated.

See Figure 7-92. Install wires back on terminals 5, 6, and 7.

Route wires through slot in back of instrument housing. Install
gasket on back of housing.

Align back cover. Install back cover screws and tighten,

Speedometer Sensor Replacement

Removal

T
2

Remove seat. See SEAT, REMOVAL in Section 2.

Disconnect battery cables, negative cable first. See
BATTERY, DISCONNECTION AND REMOVAL. Remove
battery from tray.

See Figure 7-93. Push the 3-place connector [65] located
on the frame underneath the seat forward to dislodge
connector from t-stud and disconnect the connector. Cut
the cable straps that retain sensor wires o main harness
bundia.

Remaove sensor mounting screw using allen socket tool
(Shap-On P/M TMAXSE) and lift sensor from crankcase.

Wz Speedometer
£ sensor
connector

Figure 7-93. Speedometer sensor connector (12005
shown
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Remove assembly from left side by lifting the transmission
vent hose up far enough to allow the sensor to pass and

then remowve il
Installation
1. Route the speedometer sensor underneath the

lransmission vent hose from left and install sensor into
crankcase from right side of vehicle. Install sensor mounting
screw and torgue to 80-100 indbs (9-11 Nm).

2. Route the sensor cable back into position along main wiring
harness bundle and retain with cable straps.

3. Check speedometer for proper operation,

Reset switch Replacement

Removal

1. Remove odometer reset boot from back of housing.

2. Remove socket head screws holding back of speedometer
housing,

3. Cutwires from switch

Installation

1. Follow instructions for installing SEALED WIRE SPLICES,

2. Position reset switch in sguared boss on back of
speedometer housing.

3. Align back cover. Install back cover screws and tighten,
Replace rubber boot on cdometer reset switch.

883 Speedometer (Late Model)

Late model 1998 XLH 883 Models have a speedometer with
self-diagnostic capabilities.

A "late-model” Speedometer can be identified by the following
means:

& Amber backlight.

® At power-up the Speedometer will "over drive™ at zero
momentarily and the needle will "quiver” or "vibrate"
visibly.

® Removing cover will show 12 pin connector.

® Press and held in cdometer reset at *key ON” will enable
diagnostic mode.

General

The reset switch is used to change the odometer display
between mileage and trip values and to reset the trip odome-
ter. It is also used to identify the speedometer calibration and
to enter the diagnostic mode, clear diagnostic codes and exit
diagnostic mode.

Diagnostic Mode
The diagnostic mode is entered by turning the ignition from
OFF 1o ON while halding the reset switch in. The normal

7-106

power-up seguence will occur before entering the diagnostic
maode. Diagnostic codes set during this power-up sequence
will be stored as well,

IMPORTANT NOTE

Be sure no Diagnostic codes are indicated before reset is
held in for more than 5 seconds or diagnostic information will
be lost.

When in the diagnostic mode the odometer will display the
first diagnostic code. When the trip switch is pressed again
the next code will be shown. If the trip switch is pressed for
more than 5 seconds at any time while in the diagnostic
mode, all of the diagnostic codes will be erased whether
they have been displayed or not.

There are 7 differant diagnostic codes available. They are as
follows:

d01 - Speed sensor power output shorted low

d02 - Speed sensor power output shorted high or open

d03 - Mot used

d04 - Not used

d05 - Speed sensor return shorted high

d06 - Speed sensor return shorted low

d07 - Mot used

d08 - Speedomeater power overvoltage

d09 - Speed output shorted high

d10 - Speed output shorted low or open

CAL XX - Speedometer application calibration number:
14 = Domestic
15 = HDI

When in the diagnostic mede, all codes are displayed in
sequence from do1 to di0.

As a code appears in the display {for instance d02), it will
read "d02SEt" if set or “d02CLr" if clear.

The diagnostic mode is exited either by turning ignition from
OM 1o OFF to ON again without depressing the reset switch
or if a speed signal greater than 5 MPH is detected.

Diagnostics cannot be performed if system voltage is less
than 9 VDC or greater than 16 VDC. The only exception is
d08 which is set when system voltage is greater than 16VDC.

After all the diagnostic codes are displayed, the speedometer
calibration number is displayed (CAL 14 for example).



SPEEDOMETER/TACHOMETER PERFORMANCE CHECK

GENERAL

The performance (proper operation and sweeping action) of
the speedometer and tachometer (if equipped) can be
evaluated with the speedometer tester, HD-41354, This tester
generates a signal that simulates the signal from the
speedometer sensor for checking speedometer operation,
The tester can also be connected to the cam position sensor
connector to introduce a signal to the ignition module that
simulates the signal from the cam position sensor. This
configuration is used to test tachometer perfarmance.

Also, the signal generated by the speedometer tester can be
used to simulate running engine conditions for ignition
gystem troubleshooting. See IGNITIOM SYSTEM for more
infarmation on performing tests.

NOTE

Use the following procedures in conjunclion with the manual
suppiied with the speedomeler tesfer.

SPEEDOMETERTESTS

NOTE

The speedometer lester, HD-41354, cannot be used fo verify
the calibration of a speedometer and it will not verify the
speadometer’s function to support legal proceedings. It's pur-
pose is to verify speedometer function when performing ser-
vice diagnosis or repalr, and lo assist in determining if
speedometer replacement is necessary.

Operation Test

1. See Figure 7-24. Disconnect speedometer sensor con-
nector [65]. Install speedometer tester connector into
speedometer sensor connector [65B] as shown.

Speedometer sensor
connector [65]

Figure 7-94. Test Connection

2. See Figure 7-71. Place speedometer tester power switch
in the "“ON" position, and the signal switch in the “OUT"
position.

Figure 7-95. Speedometer Tester

3. Turn the ignition switch "ON", Press "ENTER" on the
tester keypad. Enter the frequency shown on the table
below, press "ENTER", then check that the speedometer
reads the corresponding speed. To change the fre-
quency, press "CLEAR" to cancel, and enter the new fre-
quency, and press "ENTER” to begin. The speedometer
should be accurate within -0 mph to +4 mph (-0 kph to
+6.5 kph).

Model Tester Frequency (in Hz) Corresponding to
(s} 20 mph 40 mph 60 mph 80 mph
{30 kph) | (60 kph) | (100 kph) | (130 kph)
1200 DOM & GB 408 814 1216 1*;13
1200 HDI 3 780 1259 1629
283 DOM & GB 439 . 874 1308 1733
8B3 HDI 4043 8_16 1353 1750

7-107




Sweep Test

Tha tester's sweep function moves the speedometer needle
through the full range of needle movermnent to allow testing for
smoothness of operation, hesitancy, or needle sticking.

1. With tester connected as in operation test, place speed-
ometer tester power swiich in the “ON” position, and the
signal switch in the “"OUT" position.

2. Turn the ignition switch "ON". Press 0, then press
“ENTER" on the tester keypad. The tester will scan for
two seconds, then the tester will put out 1 Hz.

3. Usethe 2, 5, and 8 keys to select one of three ranges,
LO (1-20 Hz), CEN {21-999 Hz), or HI {1000-20,000 Hz),

4. After selecting a range, use the corresponding arrow
keys to accelerate through the range. For example keys
1 and 3 move through the LO range. As you move
through the speed range, check for smooth needle
movement.

TACHOMETER TEST

Operation Test

1. Connect the speedometer tester to the cam position sen-
sor Deutsch socket housing [14B]. The tester frequency
you enter will now travel to the ignition module and the
module will open and close circuits to fire the spark
plugs. This allows you to simulate engine running and
generate tachometer readings.

2. Because tester frequency is in Hertz, and you will be
interested in measuring rpm on the tachometer being
lested, convert the tachometer reading you want to Hz,
than enter the frequency just as you did in the speedom-
etar operation test above.

For example:

2000 rpm {tachometer reading) + 60
= 33.3 (enter 33 into tester)

In this example, entering 33 Hz into the tester should
result in an rpm reading of 2000 on the tachometer. Test
the tachometer at several different rpm readings 1o verify
proper operation.

Tachometer Accuracy Tolerances at 68°-77'F (20°-25'C)
Indication 2000 4000 G000 7500
{rprm)
Tolerance +100 +120 +210 +320
{rpmj)

Sweep Test

Just as in the speedometer sweep test above, variable
frequency signals can be generated by the speadometer
tester to help verify proper tachometer sweep operation, With
the speedometer tester installed at the cam position sensor
connector [14B], perform the tachometer sweep test following
the speedometer sweep test steps described above.
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SPEEDOMETER SENSOR TEST

It the speedometer is inoperative, but backlighting and
odometer work, the speedometer sensor may not be working.

To test the speedometer sensor as described below, as well
as the cam position sensor test using the tachometer tester
(described in IGNITION SYSTEM), a test harness s
required. Fabricate the test harness by splicing together two
Deutsch 3-place socket housings (72113-94BK} and one
Deutsch 3-place pin housing (72103-94BK). Use six inch
lengths of 18 gage wire. Install the test harness at the cam
pasition sensor connector [14].

kit Deutsch socket housing

Deutsch socket hou sing

Figure 7-96. Test Harness

To diagnose the speedometer sensor, first test for voltage to
sensor by checking for 8-12 VDC on Red wire in connector
[65B]. Then check for continuity to ground on Black wire in
connector [B5B]. The following test will only work if voltage
and proper ground are present at speedometer sensor,

Install the test harness between the speedometer sensor
connectors [65A & B). Turn tester power switch to ON. and
place signal switch in the IN position. Plug the speedometer
tester into the test harness and turn the ignition ON. Press
ENTER on the keypad. Rotate the motoreycle's rear wheel.
The numbers on the speedometer tester readout should
change with changes in wheel speed. If the readout doesn't
change, the speedometer sensor is suspect. Install a known,
good speedometer sensor and test again for proper
operation.



Speedometer Troubleshooting
Chart 1: Odometer, Trip Odometer and Reset Switch

Prablem #1: Odometar
Inoperable, Trip Cdome-

ter Incperabie
Turn Igrition On,
Dopes Odometar
Display Consist of
Camect Numbers?
Press Trip Reset Switch, Replaca
Does LCD Display on Spaed- Speedomater.

omater Togghe Betwean Trip

ard Odometer Modes? 6020
VES [ NO |

Verily Trip Display Turn Reset Switch Boot
Consists ol Correcl Clockwise to Tighten. Toggle

Mumbars. Ara Correct Swilch Again and Verity
MNumbers Displayad? Operation. Does LCD Display

Toggle Batwesn Trip and

Odometer Modas?

YES
ves 7o
Proceed to Diagnosis Replaca

f Chart 2, Speedometer.
of Ghart i Unit OK. Return Remaove Boot Cver

5020 to Customer. Trip Reset Switgh.
D02 Taggle Trip Reset
Switch Without
Boot, Does LD Dis-
play Toggle
Betwesn Trip and
Odometer Modes?

YES m

Replacs Boat, Cut Leads 1 Inch From
Reset Switch. Place
002 Jump Wire Across Leads
to Speedometar. Doas

LD Display Toggle
Humbers below boxss refar to the Warranty Code Bt TH o i
tar Modes?

Replace Resel Replace
Switch Speedometer,

G001 fitiFai]
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Speedometer Troubleshooting

Chart 2: Inoperative, Inaccurate or Eratic Speedometer.

Problem #2: Inoperative,
Read High/Read Low/'
Needle StickingMeadis
Intermittent or Erratic,

Turm Igmition Cin.

Is Speedomeler
Backlighting On?

YES

®0O

Hook Up Speedometer

Tester (HD-41354). Ver-

ify That Tester Battery is
O,

[

Perlorm Spaed Sweep
Fungction and Specified
Spaed Inputs with Tester
and Dbsarve Output
Speed and Odometer
Trip Meter Change on
Speedometar,

Doas Speadometer
Appear to Function Mor-
mally and Foliow
Sweeping Frequency
Input?

DIAGNOSTIC NOTES

The reference numbers below correlate with those on the
diagnostic flow chart.

Remove seat. See Seat, Removal, in Section 2.
Test results may be inaccurate if tester battery is low.

Sensor can also be tested with Speedometer Tester
{HD-41354) and Test Harness. See Speedometer Sen-
sar Test,.

Remove sensor and check for accumulation of debris on
sansor; if debris is not present, replace sensor. If debris
is present, clean sensor and repeat test. Replace if nec-
essary.

® OO0

Check Speedometer
and Odometer Bulbs.
Bulbs Falled?
1
[e]
Replace Bulbs If Speedometer Backlighting
as MNecessary, = Mot On, Check for 3-12
o Volts on the OYW Wire and

Conlinuity ta Ground on the
BE Wire at Terminals on Back
of Spesdometer, Repair as

Mecessary.

Mumbers below boxes refer 1o the Warranty Code

T

Program Steady Input
Frequency on Tester and
Observe Cutput Speed
on Speadometer Whibe

Chack 3-Pin Mahicle
Speed Connactor and
Wires for Damage. Con-
necior or Wire Damage

Maoving Shaking Vehlcle Found?
Harness Connections,
Output Erratic?
YES [ MO |
Rapair as Replaca
YES m Mecessary. Speedometer,
BOD4 GODE
Bad Connection Check for 6-12
Found. Rapair VDG on A Wire
Connecior or in Caonnactor
Hamess. |65E]. Is Violtage
Presant?
G008
|
Check for Continu Checx for Open
iy 1o Ground on BK. Wires or Replace
Wire in Connactor Speedometar i
[B5B]. Contirsity Wires are in
Presenm? Good Conditior.
6013
ﬂ’ Check for Opan
Wiras or Replaca
Speadomelar if
Wires are in
Good Condition.
602
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YES

Check for Valtage on W Wire
In Conmactor [65B] While
Connecled. Meter Should

Aead 612 VDC When Gear
Toeth Absent and 0-1 VDG

When the Gear Toath is
Present. Doas it?

YES
Check Speadometer
Pawaer (20W Wira) and B-12VDC is 6-12 VDC
Ground Tarminal (BE Mot Prasent, Prasent, bul Mo
Wire] Voltage at Back T Fluctuation to 0-
of Speadometer, Test 1 WDG.
Voltage While Shaking Replace I
Harness, Fluctuates? | | Spesdametar.
Replace
Bozz Speed Sensor, @
B010
VES [ NO |
Repair as Check for Spark Plug
Necassary. Wira Terminals Proparty

Seataed onto Spark Plugs
and Secondary Coil Ter-
minals/S1andoffs. Also
Checx for Wear Points an
the Spark Plug Wires
where Insulation May Be
Damaged, Damaged?

YES i

Repair as Feplace
MNecessary. Speedameter.

G008

G016 G0




DEUTSCH ELECTRICAL CONNECTORS

The XLH models utilize Deutsch DT Series Electrical Con-
nectors. The Deutsch Connector features a superior seal to
protect electrical contacts from dirt and moisture in harsh
environments. The connector also provides better pin reten-
tien than previous connectors.

A 12-pin connector is illustrated in Figure 7-98 to show the
various parts of the Deutsch connector. The following instruc-
tions may be followed for all 2-pin through 12-pin Deutsch
connectors.

Socket housing: alignment tabs and/or external latch, second-
ary locking wedge, internal seal, wire seal, seal pin.

NOTE

Seal pins or plugs are installed in the wire seals of unused pin
and socket locations. If removed, seal pins must be replaced
fo maintain the integrity of the environmental seal.

Pin_housing: alignment grooves and/or external latch cover,
attachment clip, secondary locking wedge, wire seal, seal pin.

REMOVING/DISASSEMBLING

Attachment clips are aftached to the pin housings of most
connectors. The clips are then attached to T-studs on the
motorcycle frame. T-studs give positive location to electrical
connectors and wire harness. Consistent location reduces
electrical problems and improves serviceability.

1. Push the connector toward the rear to disengage small
end of slot on attachment clip fromT-stud. Lift connector
off T-stud.

2. Depress the external latch{es) on the socket housing
side and use a rocking motion to separate the pin and
socket halves. Two-, three-, four- and six-pin Deutsch
connectors have one external latch, while eight- and

twelve-pin connectors have two, both of which must be
pressed simultanecusly fo separate the connector
halves,

NOTE

With one exception (see number 10 in Figure 7-59), the
socket housing can always be found on the accessory side,
while the pin side of the connector is plumbed to the wiring
harness.

REMOVING/INSTALLING SOCKETS

1. See Figure 7-99. Remove the secondary locking wedge.
Insert the blade of a small screwdriver between the
socket housing and locking wedge inline with the groove
(inline with the pin holes if the groove is absent). Turn the
screwdriver 90 degrees to pop the wedge up.

2. Gently depress terminal latches inside socket housing
and back out sockets through holes in rear wire seal.

NOTE

An Electrical Terminal Crimp Tool {Part No. HD-39985) is
used fo install Deutsch pin and socket terminals on wires. If
new terminals must be installed, follow the instructions
included with the crimping tool or see Crimping Instructions in
this section.

3. Fit rear wire seal into back of socket housing, if removed,
Grasp socket approximately 1 inch (25.4 mm) behind the
contact barrel. Gently push sockets through holes in wire
seal into their respective chambers (see Figure 7-77 for
wire color locations). Feed socket into chamber until it
“clicks” in place. Verify that socket will not back out of
chamber; a slight tug on the wire will confirm that it is
properly locked in place.

7-111



4. Install internal seal on lip of socket housing, if removed,
Insert tapered end of secondary locking wedge into
socket housing and press down until it snaps in place.
The wedge fits into the center groove within the socket
housing and holds the terminal latches tightly closed.

While rectangular wedges do nol
arientation, the conical secondary locking wedge of the 3-pin
connector must be installed with the arrow pointing toward the
external latch. See Figure 7-99,

If the secondary locking wedge does not slide into the
installed position easily, verify that all terminals are fully
instafled in the socket housing. The lock indicates when

require a special

terminals are not properly installed by not entering its fully Figure 7-98. Remove Secondary Locking Wedge

installed position.

Socket Side
Socket Terminal
Seal Pin

Wire Seal
Socket housing
External latch
Alignment tabs
Internal seal
Locking wedge

NI O AL

10.
11.
12,
13.
14.

Pin Side
Locking wedge
Alignment grooves
Latch cover

Pin housing

Wire Seal

Pin Terminal /
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Figure 7-97. 12-pin Deutsch Connector (Exploded View)




Pin

Arrow Points to
External Latch

Socket
Housing

Figure 7-29. 3-pin Locking Wedge Orientation

REMOVING/INSTALLING PINS

1. HRemove the secondary locking wedge. Use the hooked
and of a stiff piece of mechanics wire or a needle nose
pliers, whichever is most suitable,

2. Gently depress terminal latches inside pin housing and
back out pins through holes in wire seal.

NOTE

An Electrical Terminal Crimp Tool (Part No. HD-39965) is
used to install Deutsch pin and socket terminals on wires. If
new terminals must be installed, see Crimping Instructions in
this section.

3. Fit wire seal into back of pin housing. Grasp crimped pin
approximately 1 inch (254 mm) behind the contact
barrel. Gently push pins through holes in wire seal into
their respective numbered locations. Feed pin into
chamber until it “clicks™ in place. Verify that pin will not
back out of chamber; a slight tug on the wire will confirm
that it is properly locked in place.

4. Insert tapered end of secondary locking wedge into pin
housing and press down until it snaps in place. The
wedge fits in the center groove within the pin housing
and holds the terminal latches tightly closed.

NOTE

While rectangular wedges do nol require a special
origntafion, the conical secondary locking wedge of the 3-pin
connectar must be installed with the arrow pointing toward the
external lafch. See Figure 7-54.

NOTE

If the secondary locking wedge does not slide into the
inslalled position easily, verify that all terminals are fully
installed in the pin housing. The lock indicates when terminals
are not properly installed by not entering its fully instaled
pasifion.

ASSEMBLING/INSTALLING

1. Insert socket housing into pin housing until it snaps in
place. Two-, three-, four- and six-pin Deutsch connectors
have one external latch on the socket half of the
connector. To fit the halves of the connector together, the
latch on the socket side must be aligned with the latch
cover on the pin side.

For those connectors with two external latches (8-pin
and 12-pin), a different system is used to prevent
improper assembly. Align the tabs on the socket housing
with the grooves on the pin housing. Fush the connector
halves together until the latches “click” If latches do not
click (latch), press on one side of the connector until that
latch engages, then press on the opposite side to
engage the other latch.

NOTE

Deutsch connectors are colored coded for location purposes,
Those connectors associated with left side accessories, such
as the front and rear left turn signals, are gray. Al other
connectors, including those associaled with right side
accessories, are black.

If it should become necessary to replace a plug or receptacle,
please note that the 8-pin and 12-pin gray and black
connectors are not interchangeable. Since location of the
alignment tabs differ between the black and gray connectors,
plugs or receptacles must be replaced by those of the same
color. If replacing both the socket and pin halves, then the
black may be substituted for the gray, and vice versa. The
socket and pin halves of all other conneclors are
interchangeable, that is, the black may be mated with the
gray. since the alignment tabs are absent and the orientation
of the external latch is the same.

2. Fit the attachment clip to the pin housing, if removed.
Place large end of slot on attachment clip over T-stud on
frame; push assembly forward to engage small end of
slat.

CRIMPING INSTRUCTIONS
(Figure 7-100)

1. Squeeze the handles to cycle the crimp tool to the fully
open position.

2. HRaise locking bar by pushing up on bottom flange. With
the erimp tails facing upward and the rounded side of the
contact barrel resting on the concave split level area of
the crimp tool, insert contact (socket/pin) through middle
hole of locking bar.

3. Release locking bar to lock position of contact. If the
crimp tails are slightly out of vertical alignment, the crimp
tool automatically rotates the contact so that the tails
tace straight upward. When correctly positioned, the
locking bar fits snugly in the space between the contact
band and the core crimp tails.

4, Strip lead removing 5/32 inch {3.96 mm) of insulation.
Insert wires between crimp tails until ends make contact
with locking bar. Verify that wire is positioned so that
short pair of crimp tails squeeze bare wire strands, while

lang pair folds over insulation material.
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5 Sgueeze handle of crimp tool until tightly closed. Tool
automatically opens when the crimping sequence is
complete. Raise up locking bar and remaove contact.

6. Inspect the quality of the core and insulation crimps.
Distortion should be minimal.

= Locking
bar ’{?

1. Insert contact through middle hole of lock- 2. Insert stripped lead until it contacts
ing bar. locking bar.

3. Close and squeeze crimp tool. 4. Raise locking bar and remove contact.

Insulation crimp

3. N 7

Core crimp

5. Inspect quality of core and insulation crimps

Figure 7-100. Deutsch Crimping Procedure

7-114



R

2-Pin Connector

3-Pin Connector

4-Pin Connector

Socket Side Pin Side
Socket Terminal 7. Locking wedge
Wire Seal 8. Latch cover
Socket housing 9. Pin housing
External latch 10. Wire Seal
Internal seal 11. Pin Terminal

Locking wedge

Figure 7-101. 2-Pin, 3-Pin and 4-Pin Deutsch Connectors
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AMP MULTILOCK ELECTRICAL CONNECTORS

REMOVING SOCKET/PIN
TERMINALS

1.

Remove connector from the retaining device, either
attachment or rosebud clip.

Depress the button on the socket terminal side of the
connector (plug) and pull apart the pin and socket
halves.

Bend back the laich slightly and free one side of
secondary lock, then repeat the step to release the other
side. Rotate the secondary lock outward on hinge to
access terminals in chambers of connector housing,

Looking in the terminal side of the connector {opposite
the secondary lock), take note of the cavity next to each
terminal.

See Figure 7-103. With the flat side against the terminal,
insert the pick tool (Snap-On TTB00-3) into the cavity
until it stops. Pivot the end of the pick away from the
terminal and gently tug on wire to pull terminal from
chamber. Do not tug on the wire until the tang is released
or the terminal will be difficult to remove. A “click” is
heard if the tang is engaged but then inadvertently
released. Repeat the step without releasing the tang.

NOTE

An Electrical Terminal Crimp Tool (Part No. HD-41609) is
used lo install Amp Multiiock pin and socket terminals on
wires. If new terminals must be installed, see Crimping
Instructions on the next page.

INSTALLING SOCKET/PIN
TERMINALS

NOTE

For wire location purposes, numbers are stamped into the
secondary locks of both the socket and pin housings. See
Figure 7-104,

1. From the secondary lock side of the connector, insert the
terminal into its respective numbered chamber until it
snaps in place. For proper fit, the slot in the terminal
must face the tang in the chamber,

NOTE

The tang in the chamber engages the slot to lock the terminal
in position. On the pin side of the connector, tangs are posi-
tioned at the bottomm of each chamber, so the slot in the pin
terminal (on the side opposite the crimp tails) must face
downward. On the socket side, tangs are at the top of

Socket housing

Secondary lock open

Secondary lock open
f/ Y P

Secondary lock open

Figure 7-102. 10-Place Amp Multilock Connector
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Socket terminal

Pin terminal

op#s

-k

Open secondary lock.

2. Insert pick into cavity on inboard side
of connector.

3. Pivot end of pick to release tang.

4. Gently tug on wire to remove terminal

from housing.

Secondary lock open

Pin housing

Pick tool

Figure 7-103. Amp Multilock Connector

each chamber, so the socket lerminal slot {on the same side
as the crimp tails) must face upward, Up and down can be
determined by the position of the release bufton (used lo
separate the pin and socket halves), the button always being
the top of the connectaor,

2. Gently tug on wire end to verify that the terminal is
lacked in place and will not back out of chamber,

3. Rotate the hinged secondary lock inward until tabs fully
engage latches on both sides of connector.

4. Insert the socket housing (plug) into the pin housing
{receptacle) until it snaps in place.

5. Install connector on retaining device, either attachment
or rosebud clip.

CRIMPING INSTRUCTIONS

1.

Squeeze the handles to cycle the crimp tool {Part Mo,
HD-41609) to the fully open position.

Raise locking bar by pushing up on bottom flange. With
the crimp tails facing upward, insert contact (socket/pin)
through locking bar, so that the closed side of the contact
rests on the front nest (concave split level area of the
crimp tool). See Figure 7-105.
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Secondary Locks Open

G-place
connector

———=————1
Q123H-15»3P l:|5ﬁ TiE gmlp

Numbers Stamped on Secondary Locks for Wire Color Locations (Socket Housings Shown)

Secondary lock

Pin housing

Socket terminal

Eec{ndarv lock %%

Secondary lock

Pin housing

Pin terminal e

[
Latch— [

Button

Socket housing

’ |
Secondary lock %%

Figure 7-104. 3-Place and 6-Place Amp Multilock Connectors
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Release locking bar to lock position of contact. When
correctly positioned, the locking bar fits snugly in the
space at the front of the core crimp tails.

Strip lead removing 5/32 inch (4 mm) of insulation. Insert
wires between crimp tails until ends make contact with
locking bar. Verify that wire is positioned so that short
pair of crimp tails squeeze bare wire strands, while long
pair folds over insulation material.

5. Squeeze handle of crimp tool until tightly closed. Tool
automatically opens when the crimping seguence is
complete. Raise up locking bar and remove contact.

6. Inspect the quality of the core and insulation crimps.
Distortion should be minimal.

Insulating crimp tail
|
/ Core crimp tail

/ Locking bar grove

E""\-.
PIN TERMINAL Tang slot

Locking bar

1. Raise locking bar and seat contact
on front nest of crimp tool.
Release locking bar.

3. Close and squeeze crimp tool.

Core crimp tail

Insulation crimp tail
Locking bar groove

b

Tang slot

|

SOCKET TERMINAL

2. Insert stripped lead until it con-
tacts locking bar.

4. Raise locking bar and remove contact.

Figure 7-105. Amp Multilock Crimping Procedure
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PACKARD ELECTRICAL CONNECTORS

GENERAL

From a servicing standpoint, there are two basic types of
Packard electrical connectors, those with pull-to-seat
terminals and those with push-to-seat terminals.

Look into the mating end of the connector. If it appears that
the terminal can be extracted from this side, then it is
probably the pull-to-seat type.

At least one Packard pull-to-seat terminal can be easily
recognized by the presence of a locking ear. The ear
engages a slot in the connector housing and prevents the
terminal from being removed from the wire end side of the
connector. The ear also acts as a strain relief in the event
that the wires are pulled and further inhibits movement of the
terminal inside the chamber. PULL-TO-SEAT TERMINALS

Unlike most connectors, where the terminals are pulled out
the wire end of the connecter, to remove the terminals from
the pull-to-seat connectors, the terminal is pushed out the
mating end of the connector. Once a new terminal is crimpad
onto the end of the wire, the wire is pulled to draw the
terminal back inside the chamber of the connector housing.

The Packard pull-to-seat terminal connectors found on XL
maodel vehicles are listed below.

«  Bank Angle Sensor [134]
= 12008 Coil [83]
+  MAP Sensor [80]

Packard pull-to-seat electrical connectors have an extarnal
latch 1o lock the pin and socket halves together.

Removing Pull-to-seat Terminals
External Latch Type

To remove a pull-to-seat terminal from connectors with
external latches, proceed as follows:

1. Remove the connector from the retaining device, if
present.

2. Bend back the external latch(es) slightly and separate
the pin and socket halves of the connector.

3. To free a pull-to-seat terminal from the connector
housing, first look into the mating end of the connector
to find the locking tang. See A in Figure 110. The tangs
are always positioned in the middle of the chamber and
are on the same side as the external latch. On thosa
connectors with locking ears, the tang is on the sida
opposite the ear.

4. At a slight angle, gently insert the point of a one inch
safety pin down the middle of the chamber (about 1/8
inch) and pivat the end of the pin toward the terminal
body. When a click is heard, remove the pin and repeat
the procedure. See B in Figure 110. The click is the
sound of the tang returning to the locked position as it
slips from the paint of the pin. Pick at the tang in this
manner until the clicking stops and the pin seems to
slide in at a slightly greater depth than it had previously.
This is an indication that the tang has been depressed.
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3-Place - Typical

Figure 7-106. Packard Pull-to-Seat Terminal Connectors
{Socket Sides)

NOTE

On those terminals that have been extracted on a previous
occasion, no clicking sound may be heard when the pin is
pivoted to depress the tang, but proceed as if the clicking is
audible and then push on the wire end of the lead to check if
the terminal is free.

NOTE

When picking multiple terminals, the end of the pin may
become malleable. For best results, continue the procedure
with a new safety pin.

5.  HRemove the pin and push on the wire end of the lead to
extract the terminal from the mating end of the connector.
See C in Figure 110. If necessary, pull back the conduit
and remaove the wire seal at the back of the connector ta
intraduce some slack in the wires.

NOTE

A series of Packard Electrical Terminal Crimp Tools are
available to install Packard pin and socket terminais on wires,
f new terminals must be installed, see Crimping Instructions
an page 7-121.



Pivot end of pin to depress tang.

=D

Push on wire end of lead to remove terminal.

Raise tang and re-install terminal.

M 360%Ex

Figure 7-107. Depress Tang and Extract Terminal From Mating End of Connector

Installing Pull-to-seat Terminals
External Latch Type

NOTE

For wire location purposes, aipha characters are stamped
inta the socket housings.

1. To install a terminal back into the chamber of the
connector housing, use a thin flat blade, like that on an
X-Acto knife, and carefully bend the tang outward away
from the terminal body. See D in Figure 110.

2. Gently pull on the lead at the wire end of the connector
to draw the terminal back into the chamber. A click is
heard when the terminal is properly seated.

3. Push on the lead to verify that the terminal is locked in
place.

4, Push the pin and socket halves of the connector
together until the latches “click.”

CRIMPING INSTRUCTIONS

1. Strip wire lead removing 5/32 inch (4 mm} of insulation.
2. Compress handles until ratchet automatically opens.

NOTE
Always perform core crimp before insulation/seal crimp,

3. Determine the correct dye or nest for the core crimp
based on the information presented in the Crimp Tables.
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SEALED BUTT CONNECTORS

INSTALLING SEALED BUTT
CONNECTORS

Butt splicing is a necessary procedure for replacement of
several components. These components are:

® Ignition switch

® [ndicator (icon) lamps

Proceed as follows:
1: “Strip 3/8 inch of insulation off the ends of the wires.

4~ Insert wires into opposite ends of the butt splice
connectar (see Figure 7-108). Feed the wires into the
connector until the stripped ends are housed within the
metal insert. Since the size of the connectors vary with
the gauge of the wire, reference the following table to
ensure properly sealed splices.

3. Crimp the wires within the connector using the Packard
Crimp Tool (HD-38125-8). Be sure to match the color or

vehicle damage. Always keep hands aways from tool tip
area and heat shrink attachment. Avoid directing the heat
toward any fuel system component. Extreme heat can
cause fuel ignition/explosion. Avoid directing heat
toward any electrical system component other than the
connectors on which heat shrink work is being
performed. Be sure to turn the “ON/OFF” switch to the
“OFF” position after use.

4. Using the UltraTorch UT-100 (HD-32969), Robinair Heat
Gun [HD-25070) with heatshrink attachment (HD-41183)
or ather suitable radiant heating device, heat the crimped
splice to encapsulate the butt splice connection. Apply
heat from the center of the crimp out to each end until
the meltable sealant exudes out both ends of the
connector (see Figure 7-108).

NOTE
It is acceptable for the splice to rest against the heat shrink
tool attachment.

5. Heat the center of the splice until the crimp indentations
disappear and the tubing assumes a smooth cylindrical

: : : appearance.
gauge wire marked on the butt splice connector with the
corresponding crimp cavity on the crimp tool (see Figure
?-35] Red
NOTE
If adjacent wires are being spliced, stagger the splices so that
the butt splice connectors are spaced at different positions BI
along the length of the wires. L
AWARNING
Use extreme caution when operating the UltraTorch UT-
100 or any other radiant heating device. Read the et
manufacturers instructions carefully before use. \fe",nw/
Improper handling can result in personal injury and/or
Gauge Connector Part
Wire Color Number
18-20 Red P/MN 70585-93
14-16 Blue P/N 70586-93
10-12 Yellow P/N 70587-23 Figure 7-109. Packard Crimp Tool (HD-38125-8)
Metal __ Melted sealant -
insert

pe i

— | HeaTH

— S

i

!

R

Insert stripped wire
ends into connector

Crimp wire ends
in connector

=< I e I

Apply heat and allow
connector to cool
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CRIMP TABLES

Table 1. 1998 Components

CONNECTOR POSITION | o TorRe CRIMPER et CORE CRIMP INSULATION CRIMP
IGMITION MODULE [144] (2xcap! 12008) ALL T2160-54 OTT-16-00 1B CENTER POSITION CEMTEA POSITION
CAM POSITHON SENSOR [14A] (12003) ALL 7215094 OTT-16-00 1B CENTER POSITION CENTER POSITION
TRAP DOOR SOLEMOID [154) ALL T203-T1A FACKARD 270 20 z 4
REAR LIGHTING [78] ALL 73191-85 HO-41 603 1B AEAR POSITION REAR POSITION
RAEAR DIAECTIONALS [188, 158] ALL 73191-96 HO-41 603 18 REAR POSITION REAR POSITION
VOES [118] ALL 72181-84 DTT-16-00 18 CENTER POSITION CENTER POSITION
FRONT DIRECTIONALS [318] ALL TA181-88 HO-41 G5 18 REAR POSITION REAR POSITION
HEADLAMP (XL CUSTOM ONLY) [338] ALL 73191-98 HO-4160E 16 MIDEMLE POSITION MIDOLE PCSITION
INSTAUMENT CLUSTER [208] ALL T 56 HO-41 605 18 RAEAR POSITION AEAR POSITION
LEFT HAMDLEBAR COMTROL [24B] ALL T3 -54 OTT-16-00 18 CENTER POSITION CENTER POSITEIN
RIGHT HANDLEEAR CONTROL [228] ALL T2181-84 bTi-16-00 1B CEMNTER PLSITICN CENTER POSITHIN
SPEED SENSOR [B5A] ALL 7213004 DTT-16-00 20 (a) CENTER POSITION CENTEA POSITION
SPEED SEMSOR [G5B) ALL THE-94 OTT-16-00 20 (a) CEMTER POSITION CENTER POSITION
SPEEDCMETER TEAMINALS 7224184 |g) PACKARD 271 1B G A
POSITICN LAMP el PACKARD 271 TIP
POSITION LAMP 9558 PACKARD 115 TIF
HEADLAMP GB705-934 ALL FOSAE-33(]) PACKARD 115 16 14-16 GA.
AEGLLATOR [778) 7219794 HO-4287% 12 12

Table 2. 1998 XL Custom Main Wiring Harness, Part No. 70153-98

CONNECTOR POSITION P:mmﬂ'm CRIMPER G?.;JI.TGEE CORE CRIMP INSULATION CRIMP
STARTERA TERMIMAL 042 [a) PACKARD 270,271 12 B 3
CIRCUIT BAEAKER TEAMIMAL (BK) 043 [a) PACKARD 270271 14 B 3
CIRCUIT BREAKER TEAMIMAL (2-A) A6 [h) PACKARD 115 12,14 12-10 GA. {h} 1210 GA. [h)
STARTER AELAY (BK BK/R) 85,85 AT FACKARD 271 18 C i}
STARTER RELAY (RBK) 30 ar FAGKAAD 271 14 [ A
STAATER RELAY [-GN| BT 9957 h) PACKARD 271 14,16 < (h) A (1)
FLISE BLOCK (2-GY) 1 72E19-34(h] PACKARD 271 18, 18  (h B (h
FLISE BLOCK (00 2 72217-04 PACKARD 271 8 E A
FUSE BLOCK (2-BE) 3 T2220-34 {hj PACKARD 271 16 A () G (i)
FUSE BLOCK [2-00) 4 T2I20-34 {hj PACKARD 271 i3 & (h] i)
FUSE BLOCK (2-F/BK} 5 T2I20-34 {h} PACKARD 271,115 14 & () G (k)
FUSE BLOCK (2-R/BK) [ Tza0-94 (hi PACKARD 271,115 14 A (h) G h)
FUSE BLOCK (R'EK) 7 7221884 PRCKARD 271 14 C A
FUSE BLOCK (RGY) a 7221854 PACKARD 271 14 C A
ClL PAESSUAE SENCING UNIT 7224194 (g} (z} PACKARD 271 18 C A
REAR STOP LIGHT SWITCH [QAWV) BEHAT (o) PACKARD 271 18 c T
REARA STOP LIGHT SWITCH (2-A) BT (k) PACKARD 271 18 C (h) Oy
MAIN GROUND-CHASSIS S0 PACKARD 115 14 16-14 GA, 16-14 (A,
MAIN GROUND-CHASSIS (2-8K) 72242-94 {a} PACKARD 115,270 | 14.16(h) G (h} 3 ()
SOLEMOID 72201-04 PACKARD 271,115 14 A [}
HOAM 9E3a PACKARD 271 i TiF ¥
HOAM el PACKARD 115 i TIF ®
WEUTHAL SWITGH 9805 PACKARD 115 18 20-18 GA. 20-18 GA
COHL {WiBK) T2241-54 {q) PACKARD 271 18 Cig) [
TAIL LEGHT [7A] ALL 7318098 HD-41659 18 AEAR POSITION AEAR POSITEIN
EvaP BOLEMOID {CAL.) [94] B.C TI50-96 OTT-16-00 18 AEAR POSITION REAR POSITION
EVAP. SOLEMOID (ALY [34] A TH150-96 OTT-16-00 16 CENTER POSITION CENTER POSITION
TOVOES [114] ALL T2190-04 DTT-16-00 18 CENTER POSITION CENTER POSITION
T BGENITION MODULE [148] EXCEPT & TE191-84 DOTT-16-00 18 CENTER POSITION CENTER POSITION
T i LE [14B] [ T2181-84 OTT-16-00 18 CENTER POSITION CENTER POSITION
T AEAR DIRECTIONALS [184,154] ALL T3180-9E DTT-16-00 8 AEAR POSITION AEAR POSITION
INSTRUBENT CLUSTER [204] EXCEPT 1 THB0-96 HO-41609 8 AEAR POSITION FAEAR POSITION
INSTRUMENT CLUSTER [204] 1 TIB0-86 HO-41604 CEMTERA POSITION CENTER POSITION
T AKGHT HAND CONTROLS [224] EXCEPT 3 720004 DT 1600 1B GENTER POSITION CEMTER POSITION
TO AIKGHT HAND CONTROLS [224] 3 79094 OTT- 1600 16 CENTER POSITION CENTER POSITION
TO LEFT HAND CONTROLS [244] 158 TH150-94 OTT-16-00 1B CENTER POSITION CENTER POSITION
TOLEFT HAND CONTROLS [244] 234 TE150-94 OTT-16-00 1B CENTER POSITION CEMTER POSITION
TO TURN SIGHAL MODULE [304] EXCEPT 2 TE130-94 OTT-16-00 1B CENTER POSITICN CEMTER POSITION
TO TURM SIGHAL MODLILE [304] 2 TH50-94 OTT-1E-00 16 CENTER POSITION CENTER POSITION
HEADLAKMP [384] 1 T3190-96 HD-41609 18 RAEAR POSITION AEAR POSITION
HEADLAKMP [384] 234 T3190-96 HO-41603 16 CEMTER POSITION CEMTER POSITION
FROMT TUAN SIGNALS [314] ALL T3180-96 HO-41 603 18 AEAR POSITIN AEAH POSITION
HEADLAMP 88705534 ALL TOSBE-93 [j] PACKARD 115 16 14-16 GA
IGNITION SWITGH KIT 71441-54 ALL TOSBE-93 () PACKARD 115 14 1416 GA
BANK AMGLE SENSOR [1348] Al T2033-93 PACKARD 271 18 E [
REGULATOA [774] TZ106-94 HO-4267% 12 12
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CRIMP TABLES
Table 3. 1998 XL Main Wiring Harness, Part No. 70135-98

COMMECTOR POBITION: | paramiele CRIMPER Bt CORE CRIMP INSULATION CRIME
STARTEA TERMINAL 8842 (a) PACKARD 270,271 12 B a
CIRCUIT BAEAKER TERMIMAL [BE} 2043 (a) FACKARD 270,271 14 B 3
CIRCUIT BREAKER TERMIMAL [2-R) SBEE (h) FACKARD 115 12,14 12-10 GA. (1) 1210 GA, ()
STARTER AELAY (BK BK/R) 85,86 4837 PACKARD 271 1B o o
STARTER AELAY (RBK) a0 9537 PACKARD 271 14 [ A
STAHTER AELAY (2G| a7 AT (N FACKARD 271 14,16 Cihl B ih
FLSE BLOCK {2-GY) 1 T2219-54(h} PACKARD 271 1€, 1B Cihl B (hi
FLISE BLOCK (D) ] T2217-54 PACKARD 271 1B E A
FLISE BLOGCK (2-BE) 3 72220-84 {h) PACKARD 271 16 Aih Gihy
FLISE BLOGE (2000 4 72230-84 [h) PACKARD 271 16 & (hj a by
FUSE BLOCK (2-A/BK) 5 T2220-84 [h) PACKARD 271,115 14 & (h) G {h)
FLISE BLOGK (2-AMEK) 5 T2220-84 [h) PACKARD 271,115 14 A () G {hp
FLSE BLOGK (F/BH) 7 72218-94 PACKARD 271 14 [ A
FUSE BLOCK [RAGY) B TEE-94 PAGKARD 211 14 [sd 8
ML PRESSURE SENDING UNIT TE241 -84 [q) (2} PACKARD 271 1B C 3
REAR STOF LEGHT SWITCH [0/ GE37 by PACKARD 271 1B [+ 7]
REAR STOP LIGHT SWITCH (2-A7) 9837 (b} PACKARD 271 1B Cihj [ (hj
MAIN GROUND-CHASSES Ga60 PACKARD 115 14 1614 GA, 1614 GA,
MAIN GROLIND-CHASSIS (2-BK) Te242-94 (a) PACKARD 115270 | 14,18} Gihy 34h}
SOLEMOID 7229404 PACKARD 271,115 14 A G
HORN DADE PACKARD 271 1B TIP i
HORN DASE PACKARD 115 18 TIP %
MEUTRAL SWITCH 0305 PACKARD 115 18 20-1B GA. 20-1E GA.
GOk TE241-94 (g) PACKARD 271 18 G gk A
COIL (2 PE) 7E241-94 (h)ig) PACKARD 271 18 A (h B (ki
TAIL LIGHT [7A] ALL TA90-56 HD-21803 18 REAR POSITION AEAR POSITION
EVAP. SOLENOID [CAL.) [94] B.C 719056 OTT-16-00 18 REAR POSITHON REAR POISITHON
EVAP. SOLEMCHD [CAL.) [34] A 7319056 OTT-45-00 16 CENTER POSITION GENTER POSITION
TOVOES [114] ALL 72190-04 OTT-16-00 18 CENTER POSITYN CENTER POSITION
TO IGMITION MODULE [148] EXCEPT &5 7E191 -4 OTT-16-00 1B CEMTER POSITHION CENTER POSITION
TOIGHITICH MODULE [148] [ 7219184 OTT-1E-00 i3 CEMTER PLIGITILH CEMTER POSITION
TO REAR DIRECTIONALS [184, 194 ALL 73190-88 DTT-16-00 18 AEAR POSITION AEAR FOSITION
INSTRLUMENT CLUSTER [204) EXCEPT 1 73130-85 HO-41624 18 REAR POSITION AEAR FOSITION
INSTALUMENT CLUSTER [204] 1 7318084 HO-41609 CEMNTER POSITION CENTER POSITION
TO RIGHT HAND CONTROLS [224] EXCEPT 3 72180-84 OTT18-00 16 CEMTER POSITICN CENTER POSITION
TC RIGHT HAND COMTHOLS [228] 3 72150-864 OTT-16-00 3 CEMTER POSITICN CEMTER POSITION
TO LEFT HAND CONTROLS [244) 158 20004 OTT6-00 16 GENTER POSITION CENTER POSITIIN
TO LEFT HAND CONTROLS [244) 234 T2190-04 DTT-16-00 16 CENTER POSITION CENTER POSITION
TO TURAM SEGNAL MODULE [304) EXCEPT 2 T 90-04 OTT-16-00 18 CENTER POSITION CENTER POSITION
T TURN SEGNAL MODULE [304] 2 TE190-84 OTT-16-00 16 CENTER POSITION CENTER POSITION
FRACNT TURN SIGNALS [314] ALL THB0-56 HO-41E09 18 REAR POSITICN REAR EOGITION
HEADLAMP GB705-934 ¥ TORSE-93 (]} PAGKARD 115 16 14-16 GA
HEADLAMP 6B705-934 W.BK TORSE-93 (]} PACKARAD 115 16,18 14-16 Ga
IGMITHIN SWITCH KIT 71441-94 ALL TOSBE-03 (jlth) PACKARD 115 14 14-16 GA
BAMNK ANGLE SENSOR [134B) Al 72033-93 PACKARD 271 18 F '

T AEGULATOR [7TA] TE19E6-94 HO-42673 12 1%

Crimp Table Legend ¢ Cd

(&) - requires solder after crimping

(b} - 9937 terminals require use of 72249-94 heat shrink tubing

(h) - double lug crimp
(i} - heat sealed butt splice connector

(g) - requires use of 72249-94 heat shrink tube

(Z) - use with 7629 nut
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The cavity numbers or positions in the fuse block are iden-
tified in the above illustration.




CRIMP TABLES

Table 4. 1997 XL Sport Main Wiring Harness, Part No. 70139-98

COMMECTOR POSITION TERMIMAL CRIMPER WIRE CORE CRIMP INSULATION CRIMP
PART HUMBER GAUGE

STARTER TEAMIMAL 9B42 {a) PACKARD 270,271 12 B 3
CIRCUIT BREAKER TERMIMAL [BK} 9643 Ja) PACEARD 270,271 14 B 3
CIRCUIT BREAKER TERMINAL [2-R) SAEE PACKARD 115 1214 12-10 GA. 1210 GA, (1)
STARTER RELAY [BK, BK/R] 85,65 457 PACKARD 271 18 c ]
STARTER RELAY [R/BX) 30 937 PACHARD 271 14 C A
STARTER RELAY [2-(:N) BT Laar PACKARD 211 14,16 C[h) A [hy
FLUSE BLOGCK (2.3Y) i TEHTH4 PACHARD 271 16,18 i B [h
FLUSE BLOGCK (2-0} 2 eG54 PACHARD 271 18 i B
FLISE BLOCK (2-BE) a TEE1G54 PACHARD 271 18 Cih) B M)
FLSE BLOCK (2-00wW) 4 TeE19-94 PACKARD 271 18 i B i)
FLUSE BLOCK [2-A/8K] 5 7222094 PACKARD 271,115 14 AR G ih)
FUSE BLOCK (2-R/8HK) [ 72220-94 PACKARD 271,115 14 A G ih
FUSE BLOCK [FUEK) 7 7221694 PACKARD 271 14 [+ A
FUSE BLOCK (R/GY) a 7ezie-a4 PACHARD 271 14 [ A
QIL PRESSURE SENDING UMNIT BAST [z} PACHARD 115 18 [ A
REAR STOP LIGHT SWITCH (D0 9937 b PACHKARD 271 18 [+ ]
REAR STOP LIGHT SWITCH (2-Rey) 9937 [b) FACKARD 271 18 G h) Dim
MAIN GRACIMD-CHASSIS S860 FACKARD 115 14 1614 GA, 16-14 GAL
MAIMN GACUND-GHASSIS |2-BK) TER42-94 (&) PACKARD 115,270 14,16(h) Gih} Aih}
SOLEMCHD 7231 -84 FACKARD 271,115 14 A G
HIAN BEAE FPACKARD 271 G TiF Ed
HOAM 2898 FACKAAD 115 18 TIP X
MNEUTRAL SWITCH oEds PACKAAD 115 16 20-1B (54, 2018 GA
CO4L [1308] ALL 72033-83 PACKAAD 271 18 E [
TAIL LIGHT [7A] ALL 73180-06 HO-41 60 1B AEAR POSITION REAR POSITION
EVAP SOLEMOID [CAL) [54] B.C TA150-05 DOTT16-00 1B AEAR POSITION REAR FOSITION
EVAP: SOLEMOID (CAL,) [54] A 73190-85 DTT-16-00 16 CEMTER POSITION CENTER POSITION-
Cakd POSITION SEMSOR [148] ALL 7218104 OTT-16-00 1B CEMTER POSITION CENTER POSITRON
MaP SEMSOR [398] ALL TA213-84 {x) PACKARD 271, 270 18 E 1
WEMITHON MODULE |108] (BL) EXCEPT 2,11 Ta81-54 OTT-16-00 8 CEMTER POSITION CEMTEA POSITHON
WGMITICN MODULE [10B] (BL) E R T3191-84 DTT-16-00 18 REAR POSITICN REAR FOSITION
HEMITION MODULE [11B] (GY) ALL 73191-9 DTT-16-00 18 REAR POSITION REAR FOSITION
REAR DIRECTIOMALS [184,134] ALL TH80-84 DTT-16-00 18 CENTER POSITION CENTER POSITION
INSTRUMENT CLUSTER [204] EXCEPT 1 T2100-04 HO-41609 16 CENTER POSITION GEMTER POSITION
INSTRUMENT CLUSTER [204] 1 T2180-04 HO-41604 18 CENTER POSITION CENTER POSITHIN
RIGHT HAND CONTROLS [224] EXCEFT 2 T2100-04 OTT16-00 14 CENTER POSITION
RIGHT HAND CONTROLS jZ24] 2 T2180-04 DTT16-00 16 CENTER POSITION CENTER POSITIOM
LEFT HAND CONTROLS [244) 156 T2100-04 OTT16-00 14 CEMTER POSITION CENTER POSITION
LEFT HAND CONTROLS |244] 254 F2190-04 OTT-16-00 1B CENTER POSITION CENTER POSITION
TUAM SKGNAL MOOULE [304] EXCEFT 2 T2190-84 CTT-16-00 1B CENTER POSITHN CENTER POSITION
TUAN SIGNAL BODLLE [304] 2 TH190-094 DTT-16-00 16 CEMTER POSITION CENTER POSITION
FROHT TURN SIGHALS ALL T3150-94 HO-41608 18 AEAR POSITION REAR POSITION
HEADLAMP BE7DS-23A ¥ TOSES-03 (1 PACKARD 115 16 14-16 GA.
HEADLAMP GE7O5-934 WBK TO5ES-83 (1) PACKARD 115 16,18 14-16 (GA.
IGHITION SWITCH KIT 71441-94 ALL TOSES-83 (I PACKARD 115 14 14-16 (GA.
BAMK AMGLE SENSOR [134B] ALL T2033-95 PACKARD 271 18 E [
REGULATOR [77A] TZ10E-94 HO-4287% 12 12

Crimp Table Legend

(a) - requires solder after crimping

(b} - 9937 terminals require use of 72249-94 heat shrink tubing Ld =

[h) - double lug crimp
[j) - heat sealed butt splice connector

[q) - reguires use of 72249-94 heat shrink tube

(X} - use 72214-94 seal
iz} - use with 7629 nut
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The cavity numbers or positions in the fuse block are iden-

tified in the above illustration.
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