CRUISE CONTROL E

I
CIRCUIT OPERATION

Peatrol Engine

For vehicles equipped with a manual transmission,
cruise control can only be activated when the Cruise
Control Switch (X115) is depressed, the transfer
gaar box iz in Hi range, and the clutch pedal is not
depressed. Also, the BeCM {2238) will deactivate
cruise control if the engine rpm rises above 5000 +
10%:, due to the possibility of selecting gears
manually without the usa of the clutch.

For vehicles equipped with an automatic
fransmigsion, cruise control can only be activatad
whian the Cruise Control Switch (X113) is depressed,
the transfer gear box is in Hi ranga, and the
fransmigsion is in ona of the forward gears.

With the Cruise Control Switch (X115} on, a ground
gignal is applied o C127%Pin 14 of the BaCM
(£238). Tha BaCM (Z238) than suplies signal voltage
via itz Pin 18 to the Converer/invertar (Z245), to Pin
8 of the Cruise Control ECU (2121) and to the
“Opearation” bulb of the Cruise Control Switch (X115).
The transfer gearbox Hi range status from the
Transfer Gear Box ECL (£2258) is applied to
CA287/Pin 3 of the BeCM (Z2238). The X, ¥, and 2
switch status (PRND321 position information) from
the gaarbox position switch is applied o C1287/Pins
8,9, and 18 of the BaCM (£238). The cutch padal
position input is applied to C127%Pin 4 and the
angine spead input C1288/Pin 8 of the BaCM
(£238). When the transfar gearbox is in Hi range, a
foreard gear is salected and the Cruise Control
Switch (X115) i on, thaBeCM (Z238) suplies voltage
via C1276/in 1 and the Brake Switch Vent Vale
{¥112) to the Cruise Control ECU (£2121) Pin 1,
which then “knows" that cruise control can be
oparated.

Whean cruise control is activatad and a cruise speed
is sat, the Cruise Control ECL (Z121) applies
violtage through the OU wire and ground through the
OR wire to operate the Cruise Control Yacuum
Pump {M103) motor. The Cruisa Control ECU (Z2121)
applies ground through the OK wire to close the
normally opan solanoid valve in the pump. The pump
applies vacuum to the actuator.

SET/ACCEL

To zet a cruise spead, the Cruise Control Switch
{¥115) must be on and vehicle speed must excaead
28 mph (45 km/h). When the SET/ACCEL Swilch is
dapressad under these conditions, the

Convertarfinvertar (£249) is supplied with a ground
signal. This signal is "converted” to a voltage signal
and is transmitted via tha 5Y wirg to the Cruise
Control ECL {£121) terminal 4, causing the vacuum
pump to operate. Whan the SET/ACCEL Switch is
raleased, the signal is remaoved from terminal 4,
signalling the ECL o set the spead.

RES/DECEL

When tha RESDECEL Switch is deprassed, a signal
is applied via the BY wira (o terminal 2 of the Cruize
Contral ECL (2121). This tells the ECLI {2121) 1o
disengage the system and the vehicle slows down.
When tha switch is depressed a second time, the
signal is again applied to the ECL (Z121) and tha
vahicle raturns to the previously set spaed.

Speed Input

Terminal 15 of the Cruise Control ECU {2121)
racaives tha Vehicle Speed output signal from the
BaCM (£238) through the Y or YR wire. The BaCh
(£238) receives the vehicle spead signal from tha
Anti-lock Brake System ECU (Z108). Tha signal is a
pulsing voltage and its frequency changes with
vihicle spoed.
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System Disable

The cruise control system can be disabled in one of
four ways:

1. The Cruise Control Switch (¥1135) is put in the 0
position, removing the BeCM (£238) power from
the Cruize Control ECU (Z121) and vacuum
pump, and erazing the sel spead memaony.

2. The RES/DECEL Switch is depressed, signalling
the Cruize Control ECU (Z121) via the Inverter
Convarter (£249) o disengage the system.

3. The brake padal is depressed and a vacuum val-
v in the Switch Vent Valve opens (X112). This
vents vacuum to the actuator valve and releases
the throttie.

4. The Voltage applied to the Cruise Control ECL
{£121) terminal 1 is interrupted, causing the
Cruisa Control ECU (£121) to turn off the
vacuum pump and de-enargize the vacuum
solenoid valve. This voltage path ks inferrupled
whien:

& The brake padal is depressad. With the brake
pedal depressad, the Brake Switch Vent Valve
{¥112) moves to position 1 and the circuit is in-
terrupted.

®  The transfer gear box is not in Hi range.

& The vohicle speed does not excesd 28 mph (45
km/h).

®  Tha vehicla is not in a forward gear (P, R, or M)
{Automatic Transmission).

# The clutch pedal is depressaed {Manual
Transmission).

®  The engine rpm risas abowve 5000 + 10%
{Manual Transmission).

Tha BeCM (£238), which monitors these signals, will
then ramove power from C1279/%in 18.

Diesel Engine

For vahiclas equipped with a manual transmission,
cruize control can only be activated when tha Cruise
Control Switch (X1158) is deprassed and the clutch
pedal is not deprassed. Tha Diesel Engine Control
Modula (£132) will not allow the engina to overspeead
if a cruise control spaed is requestad that is bayond
the capability of the engines speed ranga.

For vahicles equipped with an automatic
transmission, cruize control can only ba activated
when the Cruise Control Switch (X115) is depressed,
the transfer gear box is in Hi range, and the
transmission is in one of the forward goars.

With the Cruize Control Switch (X115} on, a ground
zignal is applied o C127%Pin 14 of the BaCM
(£238). Tha X, Y, and £ switch status (PRND321
position information) from the gearbox position
awilch iz applied to C1287/Fins 8, 9, and 18 of tha
BaCM (Z238). The clutch pedal position input is
applied to C1279/Pin £ and the anging spaad input is
applied to C1288/Pin 9 of the BaCM (Z238). The
BaCM (£238) than supplias voltage, via its Pin 18 1o
the Inverter/Convarter (£249) and to the “Oparation”
bulb of the Cruise Control Switch (X115).

The Cruise Control Converter/Invener Module
{£249) supplies the Engine Control Module (£2132)
wia its pin 4 with a voltage signal to *switch on” the
cruise circuit. For the Diesel Engine, the Engine
Control Module (2122) controlz the cruise circuit as
the Cruise Control ECU (Z121) doas for the Petrol
Engina. The Engina Control Module (£132) is also
responsible for the acceleration/decalaration of the
wirhicke.
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SET/ACCEL

To set a cruise spaad, the Cruise Control Switch
{¥115) must be on and vehicle spead must excead
28 miph (45 km/h). When the SET/ACCEL Swiltch is
depressad under these conditions, the
Invartar/Converter (£244) is suppplied with a ground
signal. This signal is transmitted via the OY wira to
the Engine Control Module (ECM) (£132) causing
the vehicle to accelarate. Whean the SET/ACCEL
Switch is released, the signal is removed signalling
the Engine Control Module (ECM) (2132) 1o set the
spead.

RE3

Whan the RES Switch is depressed, a signal is
applied to the ECM (£132) and the vehicke will return
i the previously set spead.

Speed Input

The BeCM (£238) raceivas the vehicde speed signal
from the Anti-lock Brake System ECU (Z108). The
BaCM (£238) then provides the vehicle speed signal
fo the Engine Control Module (ECM) (£2132). This
zignal is a pulsing voltage and ils frequency changes
with the wehicle speed.

System Disable

The cruise control systam can be disabled in two

ways:

1. The Cruise Confrol Switch (X115) iz put in the O
position, causing the BaCh (£238) to remove
power from the Engine Control Modula (ECM)
(£132) and erasing the st spead mamory.

2. The Voltage applied via the Invertear/Convertar
(£249) to the Engina Control Module (ECM)
(£132) terminal 20 is imterrupted, causing the
Engine Control Modula (ECM) (£132) to disan-
gage the systam. This voltage path is intarrupted
when :

®  The brake padal is depressed. The Enging
Contral Module (ECK) (Z2132) has two Stop
Lamp Switch (X168) inputs, each of opposite
polarity. The ECM (£132) comparas the polarity
states to determing whean the brake padal has
bean doprassad.

®  The vahicle speed doas not axceed 28mph (45
krm/h.

& The vahicle is not in a forward gear (F, R, or M)
(Automatic Transmission).

# The dutch pedal is depressed (Manual
Transmiszion).

Thi BaCM (£238), which monitors these signals, will
then remove power from C127%Pin 18,
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system and erase the previously set spead from
Cruiza Control ECU (£121)Enging Control
Road Test Madule (ECM) (Z132) memory.
CAUTION: DO NOT ENGAGE CRUISE COMTROL

WHEMN VEHICLE 1S BEING USED IN LOW

TRANSFER GEARS.

WARMING: The use of cruise control is not
recommandead on winding, snow coverad or slippery
roads, or in haavy traffic conditions whera constant
spaad cannot ba maintainad.

1. Start the engine and depress the Cruise Control
Switch (X115) to activate the cruise control
systam. Accelerate to approximatehy 30 mph (30
km/h) and press the SET/ACCEL Switch. Imme-
diately release the swilch and remove foot from
the accelarator pedal. The vehicle should main-
tain the spead at which the SET/ACCEL Switch
was prassad.

2. Press the SET/ACCEL Swilch and hold at that
position. The vehicle should accelerate smoothly
unitil the switch is released. The vehicke should
now maintain the new speed at which the SET/
ACCEL Switch was releasad.

3. Press the RES/DECEL Switch while the vehicle
s in the cruise control modea. The cruise control
should disengaga. Slow to approximately 35 mph
{28kmih) and press the RES/DECEL Switch.
Immediately releasa the switch and remove foot
from the accelarator. The wehicle should
smoathly accelarale to the praviously set speaed.
Increasa spead using the accalerator padal.
Releasing the pedal should return the vehicle to
the previously set spead.

4. Deprassing the brake pedal should immediately
disengage the cruise contral system and raturn
the wahicla o drivers control at accalarator
pedal. Prass the RES/DECEL Switch and the
vehicle should accelerate o the previously set
spead without operation of the accelerator padal.

5. Press tha RES/DECEL Switch and allow the
vehicke to decelerata 1o balow 26 mph (42 km/h).
Prass the RES/DECEL Switch and remove foot
from the accelerator padal. The vehicle should
smoathly adjust to the previously mamorizad
apead.

6. Press the SET/ACCEL Switch below 28 mph
{48km/h) and the cruize control system should
remain disengaged. Accelarate the vehicle
above 28 mph (45 km/h), press the RES/DECEL
Switch and remove foot from the accelerator
padal. The vahicle should smoothly adjust to the
previously mamorizad spaad.

7. Pressing the Cruise Control Switch (X115)
should immediataly disengage the cruise control

CIRCUIT OPERATION
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L]
TROUBLESHOOTING HINTS

5

10.

1.

If the intarior lights operate but the cruise control
switch light does not illuminate, check the bulb, B
wire and R\W wire. If the cruise control systam
oparates but the cruise confrol switch light doas
not iluminate, chack bulb and OW wira.

Ingpect vacuum hosas for kinks and restrictions.

Inspact actuator linkage for restrictions and
adjustment.

Check the following two input signals to the
BaCM (£238): Signal from Clutch Padal Position
Switch (X200} for vaehicles equipped with a
manual transmission, or the X, Y, and £ switch
signals from the Gearbox Position Switch (X204)
for vaehicles aquippad with an automatic
Iransmission.

For vehicles equipped with a Petrol Engina,

check the following input signal to the BaCk
(£238): Transfer box in Hi range signal from
Transfer Gear Box ECU (£256).

For vehicles equipped with a Diesal angine,
check the Stop Lamp Switch (X168) inpuls to the
Engine Control Modula (ECM) (£132).

Note: For vehicles aquipped with a manual
transmission, cruise control can only be activa-
tad when the Cruisa Control Switch (X115) is
deprassad, the transfer gear box is in Hi ranga
{Petral only), and the clutch padal is not depres-
zed. Also, the BaCM (2238) will deactivate crui-
=& control if the engine rpm rizsas above 5000 /-
10 parcent, due 1o the possibility of selecting
manual without the use of the clutch (Patrol
only). For vehicles eguipped with an automatic
Iransimission, cruise control can only be activa-
tad when the Cruisa Control Switch (X113) is
deprassad. the transfer gear box is in Hi ranga
{Petral only), and the transmission is in ona of
the forward gears. The Transfer Gear Box ECU
(£258) provides tha BaCM (£Z38) with transfer
qaar box Hi range status. The Transfer Gear Box
Position Switch (X294) provides the BeCh
(£238) with X, Y, Z swilch status (PRMND321
position information).

|
SYSTEM DIAGNOSIS

1.

If the cruise contral system doas not oparate cor-
ractly and tha vahicls is aquipped with a Patrol
Engine, do Test A

2.

If the cruise control system does not operate cor-
racily and the vehicle is equipped with a Diesel
Engine, do Test E.

TROUBLESHOOTING HIMTS
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For petrol engine cars start here at Test “A”, for Diesel engine cars start at test “E”

CRUISE CONTROL E

Test A

1A )
CONDITIONS co239

# lgnition Switch a O

N |
Pasition: Il 18| doooooooo [
# Cruise Control Switch 9 EIEII:II:II:II:II:II:II:I _II
On J k_IiI =
ow
g b |
RESULTS Cruize Control
Within 1.5V of batiery voltage ECU
@ GO TO TESTE

A

CONDITIONS

# Ignition Switch

Pasition: 0
RESULTS
Lass than 1 ohm 7121
Cruise Control ECU

PROBLEM CAUSE @

- B Wire

TROUBLESHOOTIMNG
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N

A

CONDITIONS

* Ignition Switch
Pasition: O

#* Cruise Control Switch

L)

20
O 9 - I
WY 2238
RESULTS Body Electrical
Lass than 1 ohm Control Module
(BECM)
@ PROBLEM CAUSE PROBLEM CAUSE
- WY Wire - OW Wire
-B  Wire - Body Electrical Control
= Cruise Control Switch Module (BECM)
Test B
1B C0895 )
[30!51 ]
CONDITIONS O
* |gnition Switch LaE1] ﬂ |
Posttion: Il E:] 'E'””ég
* Cruise Control Switch
1 ]
on @ .iﬁl.
* Transfer Box
Hi Range
* Gear Selector 7249
Forward Gear Cruise Control
* Clutch Pedal RESULTS Converter/inverter
Released BAT VOLT Module

@ PROBLEM CAUSE
= OW Wire
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W

ZB

CONDITIONS
o Ignition Switch Go259 E
Positian: Il ] ,_El_,_
® Cruise Control Switch w Ooooooooo J1.]
on ol ooooooooo |1
RY [J T e
RESULTS P
* Steering Wheel Switches
RES/DECEL Switch 2121
an - BAT VOLT Cruise Control ECU
Off = (W
@ GOTOTESTC
36 J
CONDITIONS
* Ignition Switch Co89s
Pasition: &
RESULTS o [St,gl ]@
* Steering Wheel Switches BE 1 ( ]ﬂ
RES/DECEL Switch B] ‘IE]
on = Less than 1 ohm Z249 (871 £|
Off = More than 10K ohms Cruise Control @ & =
Converterlnvertar

Module

PROBLEM CAUSE
= YR, W Wire
- B,PBE Wire

- Steering Wheel Switches

- Rotary Coupler

@ PROBLEM CAUSE

= Cruise Control Converter/
Inverter Module
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Test C
ic J
CONDITIONS Coz39
. Ignitiu.rl: Switch 5 ]
Position: I OoOooooooog '%u
#® Cruise Control Switch s oOoooooooo |1
on i T o
RESULTS
* Steering Wheel Switches Zi21
SET/ACCEL Switch Cruise Control ECU
On =  BATVOLT
Off = Qv
@ GOTOTESTD
Ic Coaas )
[3Rr51
CONDITIONS [ Et_l £ g
* Ignition Switch FBET, gqp 4837
FPosition: 0
te7r Ml
RESULTS m L]
* Steering Wheel Switches
SET/ACCEL Switch
Z2249
on = | aes than 1 ohm Cruise Control
Off = Mora than 10K ohms Converter/invarter
Module
PROBLEM CAUSE @ PROBLEM CAUSE
= ¥3R Wire = Cruise Control Converter!
- Rotary Coupler Inverter Module

= Steering Wheal Switches

n TROUBLESHOOTING
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TestD
1o /J
CONDITIONS Coz39
» lgnition Switch q |_|_'_
Pasition: I ul
ooooooooo | 10
oo EIEI/FIEIEIEIEI 1
L'I
RESULTS L —T1 1
» Brake Pedal
Depressed =  BAT VOLT 2121
Released = 0OV Cruise Contrel ECU

PROBLEM CAUSE

= GP Wire

=W Wire

= Stop Lamp Switch

20 | CONDITIONS
» |gnition Switch
Position: If

Co239
» Cruise Control Switch
on n L]
# Transfer Box oOooOooOoooo | 1
Hi Range |:||:||:||:||:||:||:||:|’|:| 1
)
» Gear Selector L g
Forward Gear
RESULTS
# Brake Pedal
i by |
Dapregsecd = 8V Cruise Contrel ECU
Released = BAT VOLT
PROBLEM CAUSE @
- OR, ON Wire

= Brake Switch Vent Valve

- Body Electrical Control
Module {(BECM)
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T[y'

D

CONDITIONS
* |gnition Switch
Fosition: If
* Turn a drive wheel by hand

RESULTS

= 5V with ignition position Il

= 2.5V approx. with wheels furning

Co239

d

H
1 | ooobooooo
8 OOOOOOO0O0

S i
Z1M
Cruise Control ECU

A
=

PROBLEM CAUSE
= ¥, YR Wire

- Body Electrical Control
Module (BECM)

&9

®* Cruise Control Vacuum Pump

Oparates

40
CONDITIONS ou
* Ignition Switch o239
Pasition: I
M I_I'I_l'l O
®* Cruise Control Switch I::| “ EIEIEIEIEIEIDI’_liEI -:m
al OO EIEIEIEIEIF 1
on N |_|_|_|_| =
* Transfer Gearbox
Hi Range OR ziz
® Gear Selector Cruise Control ECU
Forward Gear OR
# Brake Pedal
Releasad |::|
RESULTS r

PROBLEM CAUSE
= OU, OR Wire

= Cruise Control Vacuum

Pump
n TROUBLESHOOTING
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W

50 )
CONDITIONS ou OK
» Ignition Switch
Pasition: Il coz23g
® Cruise Control Switch N =
|::| 18 EII'l]EIDEIEIEII'_liEI 1o
on 1] I:II:III_JDEIEIEIEIL_[L_‘II
®* Transfer Gearbox U I
Hi Range oR
®* Gear Selector OR
Forward Gear
* Brake Pedal 2121
Releasad Cruise Control
elea ECU
RESULTS I
® Cruise Control Vacuum Pump =
Oparates
Valve Closes
Throthle Opens Wide
PROBLEM CAUSE @ PROBLEM CAUSE
- OK Wire = Cruise Control ECU
= Cruize Control Vacuum
Pump
TestE
1E B
CONDITIONS
. Cogas
® |gnition Switch
, [30/511
Positlon: Il III\EIJ @
* Cruise Control Switch (BB oo ]ﬂ
On B] & gg
* Gear Selector (871 ]
Forward Gear el ! =]
* Clutch Pedal ow
Released 2249
RESLULTS Cruise Control
BAT VOLT Converter/inverter
Module

@ GOTOTESTF

TROUBLESHOOTING



E CRUISE CONTROL

N

2E

CONDITIONS

* |gnition Switch
Position: 0

RESULTS

® Less than 1 ohm

C0895
(3031 ﬂ’J
II\% 3

KEE] :E

IBETR

=

1871

@ des @

2249

Cruise Control
Converterfinverter
Module

PROBLEM CAUSE

- B Wire

3E

CONDITIONS

* |gnition Switch
Position: 0

* Cruise Control Switch

On
RESULTS
® | gss than 1 ohm

ci279 )

Z238
Body Electrical
Control Module

(BECM)
PROBLEM CAUSE @ PROBLEM CAUSE
= WY Wire = OW Wire
- B Wire - Body Electrical Control

= Cruise Control Switch

Module (BECM)

m TROUBLESHOOTING




CRUISE CONTROL E

Test F
iF
i | it i | | s b i | o i P o | a i
co4n [T (] [0 [0 530 20 [ S [0 G20 G G20 220 [ Gl 8D [
E@@E@‘:Eﬁl
s
CONDITIONS
# Ignition Switch 2132
Pasitian: If Engine Control
Module (ECM)
RESULTS
* Brake Pedal
Deprassed = BAT VOLT
Released = oV GP
@ PROBLEM CAUSE
- GB Wire
- Stop Lamp Switch
2F
8 ik i e s ik o o |l o o f i
C0411 e N et e et e ek i | e ka2 e e
Elh [ac [62] [ o] s 2] 2] (53] [ad) [0
b,
CONDITIONS 7132
» lgnition Switch Engine Control
Position: i Medule (ECM)
RESULTS
* Brake Pedal )
Depressed = 0V
Released = BATVOLT YF
@ PROBLEM CAUSE
= ¥P Wire
= Stop Lamp Switch

TROUBLESHOOTING H



E CRUISE CONTROL

N

3F

Co411

CONDITIONS
* |gnition Switch
Position: I
* Turn a drive wheel by hand

RESULTS

= NI 4V Fluctuating

e | 1Y e i Y e i i ki

[TEIEIEIEIEIBEIEIEIEIEEIEEIEI

I (20 ¢ 2 2 (2 0 g IE?II‘EIFL*II‘QIFEIJJ

Z132
Engine Control
Module (ECM)

@ PROBLEM CAUSE
- Y, ¥YG Wire

- Body Electrical Control
Module (BECM)

&

4F J
o411

1

fa] et | | bt i [ i fa | ik o P | e | P |
i i ks i sk o Y e o ot i el ] e
[ (20 (520 29 (530 (520 [0 [ ) ol e ] (2] (][] (<348 [

CONDITIONS
* |[gnition Switch
Position: 0
RESULTS
Less than T ahm
2249

Cruise Control
Converter/inverter
Module

CO895

mlﬂ EHE E-rll:;?ne{:untrnl
[BE1, gm0 85 Module (ECM)
T o
I &b @

@ PROBLEM CAUSE

- OY, YO Wire

E TROUBLESHOOTIMNG




CRUISE CONTROL E

W

5F

CONDITIONS
® |gnition Switch
Positian: 0

RESULTS
® Stearing Wheel Switches
RES/DECEL Switch

C0895 ’J
m 130451 JEI

[BE]IHTH][BEJ

Elﬁllﬁl

Z249
Cruise Control

L=

On = Less than 1 ochm
O = More than 10K ohms Convarterfinvarter
Module
PROBLEM CAUSE @
- YR, W Wire
- B,PE Wire
= Rotary Coupler
= Steering Wheel Switches
BF
Cogas
CONDITIONS m [3'3*’51 1
* [gnition Switch  E] ﬂ
Position: 0 E:] tB7A Jég
RESULTS Fﬂ d
i ]|

® Stearing Wheel Switches
SET/ACCEL Switch

Lass than 1 ahm
More than 10K ahms

On
Off

Gruisa Control
Converter/inverter
Module

PROBLEM CAUSE
- Y5, R Wire
- Rotary Coupler

= Steering Wheel Switches

@ PROBLEM CAUSE

= Cruise Control Converter!
Inverter Module

- Body Electrical Control
Modula (BECM)
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