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Transfer Case: Testing and Inspection
Mechanical Shift on the Fly (MSOF)

Inspection and Verification

1. Verify the customer concern by operating the 2WD/4WD engagement.

2. Visually inspect the following for obvious signs of mechanical and electrical damage:
- Switches
- Fuse(s)
- Damaged wiring harness
- Loose or corroded connector(s)
- Circuitry

3. If the concern is not visually evident, determine the symptom and proceed to the following Symptom Chart.

DTG | Cirout | PDesoription | TestMode

B1355 687 (GY/Y) | Ignition RUN Circuit Open or Short to On-Demand
Ground '
B1339 297(BE/LB) [ Igniton RUN/ACC Circuit Open or Short to | On-Demand, Continuous
" | Ground

2(R/LB) | Ignition START Circuit Short to Battery

P1804 210(LB) 4WD High Indicator Circuit Open or Sho Cn-Demand, Continuous
to Ground

P1806G 210(LB) 4WTy High Indicator Shott to Battery On-Demand, Continuous -

Pig24 T79(BR) 4WD Electric Clutch Relay Circuit Openor | On-Demand, Continuous
Short to Ground

P1826 779 (BR) 4AWD Electric Clutch Relay Short to Battery | Continuous

P1832 605 (R) Transfer Case 4WD Solenoid Circuit Open | Continuous
| : ot Short to Ground

!
|
P1834 05 (R) Transfer Case 4WD Solenoid Short to On-Demand, Continuous
Battery : ‘ ]
P1876 145 (GY/BK) | Transfer Case 2WD Solenoid Circuit Open | On-Demand, Continuous
or Short to Groind

145 {GY/BK) | Transfer Case 2WD Solenoid Short to On-Demand, Continuous
Battery

. PID | Circult | Circuit Description _Expected Values
4WDELCL 779 (BR) 4WD Electric Clutch Relay Coil Status QON---, OFF---, ON-B-, OFF Q-G

AWD High Indicator Stams ON---, OFF---, ON-B-, OFF 0-G
ON:--, OFF---, ON-B-, OFF 0-G
ON:--, OFF---, ON-B-, OFF 0-G
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~ TEST CONDITIONS ' TEST DETAILS/RESULTS/ACTIONS
F1 CHECK THE VOLTAGE QUTPUT FROMFUSE 15 (5A)

Measure the voltage between fuse 15 (5A) pin 1,
and ground.

+ TIsthe voltage greater than 10 volts?

— Yes
GO to F4.

No
GOto F2.

. K26161-A
F2 CHECK FUSES 15 (5A) and 22 (50A)

m Check fuse 15 (5A) in the fuse junction panel and
fuse 22 (50A) in the power distribution box.

* Are the fuses OK?

- Yes
GO0 F3.

No

REPLACE the fuse(s). CLEAR the DTCs.
TEST the system for normal operation, I the
Ffuse(s) fails again, CHECK for a short to
sround, REPAIR as necessary.




1997 Ford Truck F 150 4WD Pickup V8-281 4.6L. VIN W EFI Copyright © 2009, ALLDATA 9.90 Page 3

TESTCONDITIONS TEST DETAILS/RESULTS/ACTIONS

[

i

anny

Fuse Junction Panel C243

E Measure the voltage between fuse junction panel
C243-11, circuit 1052 (T/BK), and ground.

s Is the voltage preater than 10 volts?

upl
nll

—  Yes ‘
REPLACE the fuse junction panel. CLEAR
the DTCs. TEST the system for normal
operation.

No .
REPAIR circuit 1052 (T/BK). CLLEAR the
DTCs. TEST the system for normeal

Ko8158-A operation,

]

—

™

 —]

- &a=
st - =
=

]

-

NOTE: If the vehicls is equipped with a manual
transtnission, depress the cluteh pedal while
turning the ignit:on switch te the START.

Monitor the PID IGN__GEM and rotate the
ignition switch through the START, RUN, OFF,

New Generation STAR and ACC positions.

NGS)T . C e
(NG} Tester “» Do the PID values agree with the ignition

switch positions?

—=  Yes
GO to F5.

No

REPAIR the ignition cireuit(s) (RUN/ACC:
eircuit 297 [BK/LG], RUN: circuit 1040
[R/LB], START: circuit 32 [R/LB] or circuit
481 [GY/Y]) in question. CLEAR the DTCs.
TEST the system for normal operation,
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS
F5 RETRIEVE THE DIAGNOSTIC TROUBLE CODES (DTCs)

1]

[ ¥
. . wt e
~ S

Ratriave and Cleer Continuous DTCs {On-Demand
Dacument Self-Test
Continuous DTCs

» Are any DTCs recorded?

—  Yes
IfDTCB1342, REPLACE the GEM.
CLEAR the DTCs. TEST the system for
normal operation,
IfDTCP1824, GOto F11.
IfDTCP1826, GOt F11.
I[f DTC P1804, GO to Pinpoint Test H.
If DTC P1806, GO to Pinpoint Test H.
IfDTCP1832, GOto Pinpoint Test G.
¥ DTCP1834, GO to Pinpoint Test G.

I DTCP1876, GO to Pinpoint Test G.

IFDTCP1877, GO to Pinpoint Test G.

No
GO to F6.
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS
F6 CHECK THE 4x4 INDICATORS

(]

EI Shift into 2H. Beth indicators should be off,

C11964-B

Shift into 4H. The 4x4 indicator should illuminate.

G114965-B
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TEST CONDITIONS

TEST DETAILS/RESULTS/ACTIONS

F6 CHECK THE 4x4 INDICATORS

C11886-B

Shift into 4L, The low range indicator should
illuminate; the 4x4 indicator should remain
illuminated.

+ Do the indicators operate correctly?

—=  Yes
GOt F7.

No
If the 4H indicator does not operate, GO to
E7.

If the 4L indicator does not operate, GO to
Pinpoint Test H

F7 CHECK 4x4 LAMP PROVEQUT

* Does the 4x4 lamp proveout {illuminate) for
two seconds after starting the vehicla?

Yes
GO to F25.

No
GO to Pinpoint Test H,

[

Set the active commands AXLE ENGG to ON and
ARLE DSCN to OFF and drive a short distance,

Raise and support the vehicle with the engine
running.
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TEST CONDITIONS TESTDETAILS/RESULTS/ACTIONS
F8 CHECK THEFRONT AXLE ENGAGEMENT

El Spin one front tire. The other front tire should spin
in the opposite direction.

= Isthe axle disconnect working properly?

—  Yes .
Exit active command mode and GO to F9.

— No :
GO to Pinpoint Test G,

¥9 CHECK THE FRONT DRIVESHAFT ENGAGEMENT

Shift into 4H.

C11965-B

The front and rear driveshaft should both spin.

+ Is the transfer case locking the front driveshaft
to the rear driveshaft?

—  Yes
‘ GO 1w F14.

— No

Meachanical transfer case concern.
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- TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS

F10 CHECK THE FRONT DRIVESHAFT DISENGAGEMENT

NOTE: When 2H is engaged, the front driveshaft
may spin due 1o viscous drag in the transfer case,
especially if cold. If this accurs, the front driveline
can be gasily stopped.

Shift into 2H, Only the rear driveshaft should spin.

C11884-B

+  Does only the rear driveshaft spin?

—  Yes
GOt F11.

— No

F11 CHECK THE FRONT AXLE DISENGAGEMENT

Set the active commands AXLE ENGG o OFF and
AXLEDSCN o ON,




1997 Ford Truck F 150 4WD Pickup V8-281 4.6L. VIN W EFI Copyright © 2009, ALLDATA 9.90 Page 9

TEST CONDITIONS } ‘ TEST DETAILS/RESULTS/ACTIONS
F11 CHECK THE FRONT AXLE DISENGAGEMENT

Spin one front tire. The other front tire should not
spin. :

« Is the axle disconnect working properly?

— Yes
GO to F12,

= No
GO to Pinpoint Test G.

F12 CHECK THE MECHANICAL SHIFT ON THEFLY (MSOF) CLUTCH RELAY CQIL CIRCUIT
ACTIVATION

E! Set the active command SHIFT CLUTCH to
ENERGIZED,

Monitor the PID 4WDEYCL.
+ Isthe PID 4WDELCL indicating ON---

— Yes
GOto F13.

~> Nao
g" ltge PID 4WDELCL displays ON-B-, GOto

{F13 CHECK THE MSOF CLUTCH RELAY COIL CIRCUIT DE-ACTIVATION

li] Setthe active command SHIFT CLUTCH to
DE-ENERGIZED.

Monitor the PID 4WDELCL.
- Isthe PID 4WDELCL indicating OFF---?

-3  Yes
GO to F20.

- No :
If the PID 4WDELCL displays OFF O-G,
GOt F14.
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TEST CONDITIONS TESTDETAILS/RESULTS/ACTIONS
F14 CHECK THE VOLTAGE TQ THE MSOF CLUTCH RELAY COIL CIRCUIT

MSOF Ciutch Relay
E] Measure the voltage between MSOF clutch relay
connector pin 1, circuit 294 (W/LB), and ground,
+ Isthe voltage greater than 10 volts?

— Yes
GO to F15.

No

REPAIR circuit 294 (W/LB). CLEAR the
DTCs. TEST the system for normal
operation.

[2] Check the MSOF clutch telay; refer to the Relay
Commponent Test

+ Isthe MSOF clutch relay OK?

—-  Yes
GO to F16. '

No

REPLACE the MSOF clutch relay. CLEAR |
the DTCs. TEST the system for normal
operation,
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- TEST CONDITIONS . TEST DETAILS/RESULTS/ACTIONS

F16 CHECK CIRCUIT 976 (O) FOR SHORTTO GROUND

24

THH )

GEM C24]

Measure the resistance between MSOF clutch relay
connector pin 2, circuit 976 (Q), and ground.

» [5 the resistance greater than 10,000 ohms?

—  Yes
GO w0 F17.

- No
REPAIR circuit 976 (0). CLEAR tl'_le DTCs.
TEST the system for normal operation.

K25651-A

m Measure the resistance between MSOF clutch relay
connector pin 2, circuit 976 (Q), and GEM
(C241-14, eireuit 976 {Q),

« Ts the resistance lass that 5 ohms?

—  Yes
REPLACE tha GEM. CLEAR the DTCs.

TEST the system for normal operation,

4 ‘ No
o ) - - REPAIR cireuit 976 (0), CLEAR the DTCs.

P —— TEST the system for normal operation.
C18162-A
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS
F18 CHECK THE MSOF CLUTCHRELAY

[2]
Ay
MSOF Cluich Relay

Check the MSOF clutch relay; refer to the Relay
Component Test

= Isthe MSOF clutch relay OK?

- Yes
GO to F19.

— No
REPLACE the MSOF clutch relay. CLEAR
the DTCs. TEST the systemn for normal
operation.

F19 CHECK CIRCUIT 976 (0) FOR SHORT TO POWER

S

GEM C241
[3] Measure the voltage between GEM C241-14,
cirewit 976 (0), and ground.
« Isany voltage indicated?
— Yes
REPAIR cirguit 976 (0). CLEAR the DTCs.
TEST the system for normal operation.

No
REPLACE the GEM, CLEAR the DTCs.
TEST the system for normal operation.

C13133-A
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- TEST CONDITIONS

|

TEST DETAILS/RESULTS/ACTIONS

F20 CHECK CIRCUIT 779 (BE) FQR VOLTAGE -~ SHIFT CLUTCH ENERGIZED

ETHIT
MBEOF Clutch

1

C11967-A

E Set the active command SHIFT CLUTCH to
ENERGIZED.

Measure the voltage berween MSOF clutch
C260-1, circuit 779 (BR), and ground.

» Isthe voltage greater than 10 volts?

- Yes
GOt F21.

— No
GO to F23.

¥21 CHECK CIRCUIT 779 (BR) FOR VOLTAGE — SHIFT CLUTCH DE-ENERGIZED

4

MSOF Clutch

C11867-A

L
x

‘ Set the active command SHIFT CLUTCH to

DE-ENERGIZED,

Measure the voltage between MSOF ¢lutch
C260-1, circuit 779 (BR), and ground,

+ Isthe voltage ( volts?

- Yes
GOtoE29.

No
GO to F22.
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS

F22 CHECK CIRCUIT 779 (BR) FOR SHORT TO POWER'

LTI

MBSOF Clutsh Relay

Measure the voltage between MSOF cluich
C260-1, circuit 779 (BR), and ground.

+ Isthe voltage greater than 10 volis?

—  Yes
- REPAIR circuit 775 (BR). CLEAR the DTCs.
TEST the system for normal operation,

No

REPLACE the MSOF cluich relay. CLEAR
the DTCs. TEST the system for normal
operation.

L 11T )

MSOF Clutch Relay

{3] Measure the voltage between MSOF clutch relay
connector pin 3, circuit 704 (DG/LG) and ground.

+ Isthe voltage greater than 10 volzs?

—  Yes
GO o F24.

No

CHECK fuse 17 (30A). REPLACE if

necessary. If fuse 17 (30A) is OK, REPAIR |

circuit 704 (DG/LG). CLEAR the DTCs.

TEST the system for normal operation.
K2BEZ1-A
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS

F24 CHECK CIRCUIT 779 {BR) FOR OPEN

m Measure the resistance between MSOF cluich relay
connector pin 5, cireuit 779 {BR}), and MSOF
clutch C260-1, circuit 779 (BR).

+ Iz the resistance less than 5 chms?

— Yes
REPLACE the MSOF clutch relay. CLEAR
the DTCs. TEST the system for normal
operation.

No
REPAIR circuit 779 (BR). CLEAR the DTCs,
TEST the system for normat operation.

e
GEM C241

Shift in 2H.

C1ig64-8
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TEST CONDITIONS - TEST DETAILS/RESULTS/ACTIONS :

F25 CHECK CIRCUIT 783 (GY) FOR SHORT TO GROUND

Measure the resistance between GEM C241-3,
circuit 783 (GY), and ground.

» Isthe resistance greater than 10,000 ohms?

-3 Yes
GOt F27.

No

GO to F26,
 m— - e Y o s | |
it o Jown [ ¥ s | s o s P o

F

quny

MSQF HVLG Indietor Switeh C189

E] Measure the resistance between GEM C241-3,
circnit 783 (GY), and ground.

« Isthe resistance greater than 10,000 ohms?

= Yes :
REPLACE the MOSF HI/LO indicator
switch, CLEAR the DTCs. TEST the system
for normal operation.

No
REPAIR circuit 783 (GY), CLEAR the
DTCs. TEST the system for normal

GC1189-A operation,
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS

F27 CHECK CIRCUIT 783 (GY) BETWEEN GEM (241-3 AND GROUND FOR QPEN

(1] shiftiate 4H

C11965-B
[2] Measure the resistance between GEM C241-3,
cirenit 783 (GY), and ground.
+ [sthe resistance less than 5 ohms?

— Yes
GEM operates properly. System OK.

No
GO to F28,

o e s | e s s e i o o § s
o o | s | s s s

AC1185-A
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" TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS
F28 CHECK CIRCUIT 783 (GY) FOR OPEN ‘ | '

4iny

M3OF HI/LO indictor Switch C189

Measure the resistance between GEM C241-3,
circuit 783 (GY), and MSOF HIYLO indicator
switch C189, circuit 783 (GY).

» Isthe resistance less than 5 ochms?

— Yes
REPLACE the MOSF HI/LQ indicator
switch. CLEAR the DTCs. TEST the system
for normal operation.

No

REPAIR circuit 783 (GY). CLEAR the
AC1180-4 DTCs. TEST the system for normal

operation.

F29 CHECKTHESYNCHRONIZATION OF THEFRONT QUTPUT

m Raise and Support the vehicle.

Remove the front driveshaft.

Shift into 2H.

C11964-8
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' TEST CONDITIONS - TESTDETAILS/RESULTS/ACTIONS

F29 CHECK THE SYNCHRONIZATION OF THE FRONT QUTPUT

(8] Increase tire rotation between 20-25 mph (35-40

kph) and hold.

Shift into 4H.
* Does the front output rotate?
—  Yes
VERIFY the concern. RETURN to the
Symptom Chart.

No

C118965-8
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TEST CONDITIONS TESTDETAILS/RESULTS/ACTIONS

G1 CHECK THE POWER OUTPUT FROM FUSE 15 (5A)

Measure the voltage between fuse 15 (5A) pin 1,
and ground.

+  Isthe voltage greater than 10 volts?

—  Yes
GO to G4.

No
GO to G2.

K28161-A

G2 CHECK FUSES 15(5A)and 22 (50A)

Check fuse 15 (5A) in the fuse junction panel and
fuse 22 (50A) in the power distribution box.

* Arethe fuses OK?

—  Yes
GO to G3.

No

REPLACE fuse(s). CLEAR the DTCs. TEST
the system for normal operation, If the fuse(s)
fail again, CHECK for a short to ground.
REPAIR as necessary.
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TEST CONDITIONS TEST DETAILS/RESU LTSIACTIONS

G3 CHECK CIRCUIT 1052 (T/BK) FOR VOLTAGE

1]

it

fimp

Fuse Junction Panel C243

Measure the voltage between fuse junction panel
C243-11, circuit 1052 (T/BK), and chassis ground.

+ Isthe voltage greater than 10 volts?

—  Yes
REPLACE the fuse junction panel. CLEAR
the DTCs. TEST the system for nermal
operation.

No

REPAIR circuit 1052 (T/BK). CLEAR the

DTCs. TEST the system for normal
K26156-A {Jperatic)n .

E) NOTE: If the vehicle is equipped with a manual
transmission, depress the cluich pedal while
turtiing the ignition switch to the START.

Monitor the PID IGN__GEM while cycling the
ignition switch through the START, RUN, OFF,
and ACC positions.

|New Gencration STAR (NGE) Tester

= Do the PID values agree with the ignition
switch positions?

—  Yes
GO to G5,

No

REPAIR the ignition circuit(s) (RUN/ACC:
circuit 297 [BK/LG), RUN: circuit 1040
[R/LB], START: circuit 32 [R/LB] or cireuit
48] [GY/Y]) in question, CLEAR the DTCs.
TEST the system for normal operation.
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS |
G5 RETRIEVE THE DIAGNOSTIC TROUELE CODES (DTCs)

Retrieve and Clear Continuous DTCs On-Démand

Document Self-Tasr
Continugns DTCs

*  Areany DTCs recorded?

—  Yes
IfDTC B1342, REPLACE the GEM.
CLEAR the DTCs, TEST the system for
normal operation,
If DTC P1824, GO to Pinpoint Test F,

IfDTC P1826, GO to Pinpoint Test F,

IfDTC P1804, GO to Pinpoint Test H.
IfDTC P1206, GO to Pinpoint Test H.

If DTCP1832, GO to G11.
IfDTCP1834, GO to G11.
IfDTCP1876, GO to G11,
IfDTCP1877, GO0 G11.

No
GO to G6,
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS
G6 CHECK THE 4x4INDICATORS

Shift into 2H, Both indicators should be off.

C11864-8

]
|
|

Shift into 4H. The 4x4 indicator should illurninate.

C11865-8
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DITIONS | TEST DETAILS/RESULTS/ACTIONS

G6 CHECK THE 4x4 INDICATORS ‘

[4] Shiftinto 4L, Low range indicator shouid
illuminate; the 4x4 indicator should remain
illumninatad.

.+ Do the indicators operate correctly?

-3 Yes
GO GT.

No
If the LOW RANGE indicator does not
operaie, GO to Pinpoint Test H.

C11966-8 If the 4x4 indicator does not operate,

. VERIFY the 4x4 lamp does not proveout
after starting the vehicle, GO to Finpoint Test
H. ‘

If 4x4 indicator does proveout, GO to F25.
G7 CHECK THE FRONT AXLE ENGAGEMENT

E] Set the active commands AXLE ENGG to ON and
AXLE DSCN to OFF and drive a short distance,

Raise and support the vehicle with the engine
running.

Spin one front tire, The other front tire should spin
in the opposite direction.

+ [s the axle disconnect working properly?

— Yes
Exit the active commmand mode, GO to GS.

No
GO to G11.
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TEST CONDITIONS

|

TESTDETAILS/RESULTS/ACTIONS

8 CHECK THE FRONT DRIVESHAFT ENGAGEMENT

[

C119B5-B

[1] Shiftinto 4H.

The front and rear driveshaft should both spin.

+ 1s the transfer case locking the front driveshaft
to the rear driveshaft?

— Yes
GO to GY.

- No
Mechanijcal transfer case concern.

G9% CHECK THE FRONT DRIVESHAFT DISENGAGEMENT

(o

C11964-B

(1] NOTE: When 4WD is disengaged, the front
driveshaft may spin due to viscous drag in the
transfer case, especially if cold. If this occurs, the
front driveline can be easily stopped.

Shift into 2H. Only the rear driveshaft should spin.
+ Does only the rear driveshaft spin?

- Yes
GO to G10.

No
Mechanical transfer case concem.
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TEST CONDITIONS _ TEST DETAILS/RESULTS/ACTIONS
G10 CHECK THE FRONT AXLE AND THE FRONT DRIVESHAFT ENGAGEMENT

E] Set the active commands AXLE ENGG to OFF and
AXLE DSCN to ON.

E] Spin one front tire. The other front tire should not
Splﬂ.

+ Isthe axle disconnect working properly?

~»  Yes
GO to Pinpoint Test A

No
GO to G11.

G11 CHECK 4WD AND 2WD VACUUM SOLENOID CIRCUITS '

Monitor the PIDs 4WDSOL and 2WDSOL,

Toggle the active commands AXLE ENGG to ON
and AXLE DSCN to ON.

+  Does 4AWDSOL indicate ON--- and 2WDSOL
indicate ON---7

Yes
GO to G12.

No
If the PID displays ON-B-, GO to G13,
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TEST CONDITIONS | TEST DETAILS/RESULTS/ACTIONS
G12 CHECK4WD AND 2WD VACUUM SOLENOIDS

[1] Monitor the PIDs 4WDSOL and 2WDSOL.

Toggle the active commands AXLE ENGG to OFF
and AXLE DSCN to OFF.

«  Does 4WDSOL indicare QFF--- and
2WDSOL indicate OFF---7

R
GO to (22,

— No
If PID displays OFF O-G, GO to G15.

G13 CHECK CIRCUITS 145 (GY/BEK) AND 605 (R) FOR SHORT(S) TO POWER

]

kit kit EH

CTTTET I quy E 1T )

4WD Vacuum  2WD Vacyum GEM C241
Solenold C180  Sclenoid C1E]

E] Measure the voltage between 4WD vacuum
solenoid C180, circuit 605 (R), 2ZWD vacuum
solenoid C181, cirenit 145 (GY/BK), and ground.

+ Isthe voltage greater than 10 volts?

-3 Yes

REPAIR the cirenins) (145 [GY/BK], 603
‘ [R]) in question, CLEAR the DTCs. TEST
_1 the system for normal operation,

No

RECONNECT GEM C24)1, 4AWD vacuum
C13201-A solenoid and 2WD vacuum solenoid. GO to
G14.
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TEST DETAILS/RESULTS/ACTIONS

G14 CHECK THE 4WD AND 2WD VACUUM SOLENOIDS )

Monitor the PIDS 4WDSOL and 2WDSOL.

Set the active commands AXLE ENGG and AXLE
DSCN to ON.

+ Dothe PIDS 4WDSOL and 2WDSOL indicate
ON-B-?

—  Yes
REPLACE the GEM, CLEAR the DTCs.
TEST the system for normal operation.

No

REPLACE the vacuum solenoid in question.
CLEAR the DTCs. TEST the system for
normal operation.

SOLENOQIDS

154 &

g 4

4WDVacuum  2WD Vacuum
Solencid C180  Solenoid C181

Measure the voltage between 4WD vacuum
salenoid C180, ¢ircuit 294 (W/LB), ZWD vacuum
solenoid C131, cireuit 294 (W/LB), and ground.

= Are the voltages greater than 10 volts?

- Yes
GO to G146,

No

REPAIR circuit(s} 294 (W/LB) or fuse 23
(10A), CLEAR the DTCs. TEST the system
for normal operation. ‘

C11954-A
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS

G16 CHECK THE 4WD VACUUM SOLENOQID

@ Measure the resistance between terminals | and 2
on the 4WD vacuum solenoid.

» [sthe resistance batween 50 and 100 ohms?

— Yes
GO w G17.

No

REPLACE the 4WD vacuum solenoid,
CLEAR the DTCs. TEST the systern for
normal operation.

C11965-A
G17 CHECK THE2WD VACUUM SOLENOID
El Measure the resistance between terminals 1 and 2
on the 2WD vdcuum solenoid, -
« . Isthe resistance between 50 and 100 ohms?

e
GO o G18.

No

REPLACE the 2WD vacuum solenoid.
CLEAR the DTCs. TEST the system for
normal operation.

£11968-A
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TEST CONDITIONS ‘ TEST DETAILS/RESULTS/ACTIONS

G18 CHECK CIRCUIT 145 (GY/BK) FOR OPEN

|
Lt g

GEM CId)

E] Measure the resistance between GEM C241-2,
circuit 145 (GY/BK), and 2ZWD vacuum solenoid
C181, circuit 145 (GY/BK). ‘

+ Isthe resistance less than 5 ohms?

= Yes
GOt G19,

— No

DTCs. TEST the system for normal
aperation.

C13202-A |

G19 CHECK CIRCUTT 605 (R) FOR OPEN

J REPAIR circuit 145 (GY/BK). CLEAR the

(] Measure the resistance between GEM C241-7,
circuit 605 (R), and 4WD vacuum solenoid C180,
circuit 605 (R),

s I5 the resistance less than 5 ohms?

—  Yes
GOt G20,

— No
REPAIR circuit 605 (R). CLEAR the DTCs,
TEST the system for normal operation.

GCoB6E-A
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~ TEST CONDITIONS TEST DETAILSI'RESULTSIACTIOS
G20 CHECK CIRCUIT 145 (GY/BK) FOR SHORT TO GROUND

Measure the resistance between GEM C241-2,
circuit 145 (GY/BK}, and ground.

= Isthe resistance greater than 10,000 ohms?

—  Yes
GO o G21.

No

REPAIR circuit 145 (GY/BK). CLEAR the
DTCs. TEST the system for norinal
operation.

IIJ Measure the resistance between GEM (C241-7,
circuit 605 (R), and ground.

« [sthe resistance greater than 10,000 ohms?

— Yes
REPLACE the GEM. CLEAR the DTCs.
TEST the system for normal operation.

No

REPAIR circuit 605 (R). CLEAR the DTCs.
TEST the systern for notinal operation,

C13205-A
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TEST CONDITIONS ] TEST DETAILS/RESU LTSIACTlIONS
G22 CHECK THE VACUUM AT THE 4WD AND 2WD VACUUM SOLENQIDS ‘

Verify the vacuum (with the engine running) at the
feed lines on the 2WD and 4WD vacuum

solenaids. :

+ s vacuum present?

= Yes
GO 23,

No

REPAIR the vacuum feed line in question.
CLEAR the DTCs, TEST the system for
normal operation.

G23 CHECK THE 4WD AND 2WD YACUUM SOLENOIDS BY APPLYING VACUUM

Connect Vacuum Pump to the feed line of the
vacuum solenoid being tested.

C13208-A
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS
G23 CHECKTHE4WD ANDZWD VACUUM SOLENOIDS BY APPLYING VACUUM |

Monitor the PIDs ZWDSOL and 4WDSOL.

Toggle the active command AXLE ENGG and
AXLE DSCN to OFF.,

Apply vacuum and verify the vacuum selenoids are
closed.

+  Are the solenoids closed?

— Yes
RELEASE the applied vacuum, GO 1o 24,

— No
REPLACE the vacuum solenoid in question.
CLEAR the DTCs, TEST the system for
normal operation.

G24 CHECK THE 4WD AND 2WD VACUUM SOLENQIDS —ON

Toggle the active command AXLE ENGG and
AXLE DSCNto ON,

Apply vacuum and verify the vacuum solenoids are
open,

» Are the solenoids OPEN?

— Yes
RELEASE the applied vacuumn. GO to G25.

No

REPLACE the vacuut solenoid in question.
CLEAR. the DTCs, TEST the system for
normal operation.
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS :

G25 CHECK THE VACUUMFEED LINES TO THE VACUUM MOTOR

Verify the feed lines from the. vacuum solenoids to
the vacuum motor are OK,

+ Are the féed lines QK?

—=  Yes _
RECONNECT the vacuum lines, GO to 26,

No

REPAIR the feed line(s) in question. CLEAR,
the DTCs. TEST the system for normal
operation,

G226 CHECK THE VACUUMMOTOR

Remove the linkage from the vacuum motor.

[3] Toggle the active commands AXLE ENGG to ON
and AXLE DSCN to OFF.

» Does the vacuum motor move to the engaged
position? -

—  Yes
REPATR the front axle assembly. CLEAR the
DTCs.

No

REPAIR the vacuum motor, CLEAR the
DTCs, TEST the system for normal
operation.
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TEST CONDITIONS , ‘ TESTDETAILS/RESULTS/ACTIONS -

H1 CHECK THE VOLTAGE QUTPUT FROM‘ FUSE 15 (5A)

Measure the voltage berween fuse 15 (3A) pin 1,
and ground,

= Isthe voltage greater than 10 volts?

—  Yes
GO to H4.

No
GOtoH2,

K2B161-A
H2 CHECK FUSES 15 (5A) and 22 (50A)

Check fuse 15 (5A) in the fuse junction panel and
fuse 22 (50A) in the power distribution box.

+  Are the fises QK7

— Yes
GO to H3.

No

REPLACE fuse{s), CLEAR the DTCs. TEST
the system for normal operation, If the fuse(s)
fail again, CHECK for a short to ground.
REPAIR asnecessary.
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS

13 CHECKCIRCUIT 1052 (T/BK)} FOR VOLTAGE

E JUTH] 2

Fuse Junetion Panel 243

12 Measure the voltage between fuse junction panel
C243-11, circuit 1052 (T/BK), and ground,

+ Isthe voltage greater than 10 volts?

—  Yes
REPLACE the fuse junction panel. CLEAR
the DTCs. TEST the system for normal
operation.

No

REPAIR circuit 1052 (T/BK), CLEAR the

DTCs. TEST the system for normal
K3B156-A operation.

—l
| —
—
v}
—/
| —
]
u

H4 CHECK THEIGNITION STATES

E] NOTE: If the vehicle is equipped with a manual
transinission, depress the clutch pedal while
turning the ignition switch to the START.

Monitor the PID IGN__GEM while turning the
ignition switch through the START, RUN, OFF,
MNew Genetation STAR (NGS) Tester and ACC positions.
» Do the PID values agree with the ignition
switch positions? '

-2  Yes
GO to H5,

No

REPAIR the ignition circuit(s) (RUN/ACC:
circuit 297 [BK/LG], RUN; circuit 1040
[R/LB], START: circuit 32 [R/LB] or circuit
481 [GY/Y]) in question. CLEAR the DTCs.
TEST the system for normal operation.
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TEST CONDITIONS TESTDETAILS/RESULTS/ACTIONS
H5 - RETRIEVE THE DIAGNOSTIC TROUBLE CODES (IDTCs)

SO

GRS W N 3 KN .
- - . u .
Ay AT N e

Eettieve and Claar Conitinuous DTCs On-Demand
Docurment Self-Test
Continuous DTCs

= Are any DTCs recorded?

- Yes
IfDTC B1342, REPLACE the GEM.
CLEAR the DTCs. TEST the system for
normal operation.
IFDTCP1824, GO to Pinpoint Test E.
I DTC P1826, GO to Pinpoint Test E.
If DTCP1804, GO 1o HG.
IfDTC P1806, GO to Heé.
IfDTCP1832, GO to Pinpoint Test G.
IfDTC P1834, GO to Pinpoint Test G,
IfDTCP1876, GO to Pinpoint Test G.
IfDTCP1877, GO to Pinpoint Test G,

No
GO to He.
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS
H6 CHECK THE 4x4 INDICATORS

m >

Shiftinto 2H. Both indicators should be off.

C11964-B

E Shiftinto 4H. The 4x4 indicator should illuminate.

C11965-B

E Shift into 4L, Low range indicator should
illuminate; the 4x4 indicator should remain
illuminated.

* Do the indicators operate correctly?

- Yes
Indicators operating corractly.

No
If the high indicator is inoperative, GO to H7.

If the low indicator is inoperative, GO to
ciieses | H17.
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TEST CONDITIONS ‘ TEST DETAILS/RESULTS/ACTIONS

H7 CHECK THE GEM 4WD HIGH OUTPUT

(1] Monitor the PID 4WDHIGH,

Toggle the active command HIGH LAMP to ON
and then OFF. The 4x4 indicator should illuminate
then go off,

= Does the PID 4WDHIGH display ON-B-?

—  Yes
GO to H15.

No
If the PID 4WDHIGH displays OFF O-G and
the lamp stays on continuously, GO to H13,

If the PID 4WDHIGH displays OFF Q-G and
the lamp does not illuminate, GO to HS.

H8 CHECK THE 4X4 HIGHINDICATOR BULB

Remove and check the 4x4 HIGH indicator bulb.
s Isthe bulb QK

—=  Yes
GO o HY.

- No
REPLACE the bulb. CLEAR the DTCs.
TEST the system for normal operation.




1997 Ford Truck F 150 4WD Pickup V8-281 4.6L VIN W EFI Copyright © 2009, ALLDATA 9.90 Page 40

TEST CONDITIONS TEST DETAILS!RESULTSIACTIONS
H9 CHECKFORVOLTAGE ATTHE 4x4LAMP

E Measure the voltage between 4x4 HIGH lamp
socket and ground.

» Isthe voltage greater than 10 volis?

—  Yes
GOto H11.

No
GO to H10.

H10 CHECKTHEVOLTAGETOTHEINDICATORS

qunp

Instrument Cluster C238

(4] Measure the voitage between instrurnent cluster
(C238-12, circuit 640 (R/Y), and ground,

+ Isthe voltage greater than 10 volts?

= Yes ‘ '
REPLACE the instrument cluster. CLEAR
the DTCs. TEST the system for normal
operation.

No

CHECK fuse 29 (5A). REPLACE if

necessary. If OK, REPAIR circuit 640 (R/Y).
= G11857-A CLEAR the DTCs. TEST the system for

normal operation.
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TEST CONDITIONS . TEST -DETA-ILSIESU LTS/ACTIONS

H11 CHECK THE INSTRUMENT CLUSTER FOR OPEN

[2]
i
o

Insteurnent Cluster C236
EI Measure the resistance between 4x4 HIGH socket
and instrument cluster terminal 4.
» Isthe resistance less than 5 ohuns?

- Yes
GO o H12.

No
REPLACE the instrument cluster. CLEAR
the DTCs. TEST the system for normal

g |u|un|| i S T operation.
‘ lt};"l'mr ' @ @ i #-f-‘;‘.

GG1200-A
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS

H12 CHECK CIRCUIT 210 (LB) FOR OFEN

]

i

LT

GEM C241

E] Measure the resistance berween GEM C241-9,
circuit 210 (LB}, and instrument cluster C236-4,
circuit 210 (LB).

» Isthe resistance less than 5 ohms?

—  Yes :
REPLACE the GEM. CLEAR the DTCs.
TEST the system for normal operation.

No

REPAIR circuit 210 (LB). CLEAR the DTCs.
TEST the system for normal operation,

H

Measure the resistance between GEM C241-9,
circuit 210 (LB), and ground.

» Isthe resistance greater than 10,000 ohms?

- Yes
RECONNECT instrument ¢luster C234. GO
to H14,

No

REPAIR circuit 210 (LB). CLEAR the DTCs,
TEST the system for normal operation.

C13208-A
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TEST.CONDITIONS S | TEST DETAILS/RESULTS/ACTIONS
H14 CHECK THE INSTRUMENT CLUSTER FOR SHORT TO GROUND

= Isthe 4x4 HIGH indicator illuminated?

=
REPLACE the instrument cluster, CLEAR
the DTCs. TEST the system for normal
operation.

No
REPLACE the GEM. CLEAR the DTCs.
TEST the system for normal operation,

H15 CHECK CIRCUIT 210 (LB) FOR SHORT TOP

¢t B0 R0

Ingtrument Cluster  GEM C241
€236

E! Measure the voltage between GEM C241-9, circuit
210 (L.B), and ground.

» I3 any voltage indicated?

—  Yes ]
| REPAIR circuit 210 (LB). CLEAR the DTCs,
- TEST the system for normal operation.

— No
GO o H16,

T T ) N L
[ 1 Jusa) ] 1 ] F ] | | [

L™ I . 1Y —
pl

7 C13185-A

Hl6 CHECK THE INSTRUMENT CLUSTER FOR SHORT TO POWER

[1] $et the active command mode HIGH LAMP to
ON.
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TEST CONDITIONS TESTDETAILS/RESULTS/ACTIONS

H16 CHECK THEINSTRUMENT CLUSTER FOR SHORT TO POWER

(2] Monitor the PID 4WDHIGH.
+ Does the PID indicate ON-B-?

— Yes
REPLACE the GEM, CLEAR the DTCs.
TEST the system for normal operation.

No

REPLACE the instrument cluster. CLEAR
the DTCs, TEST the system for normal
operation.

H17 CHECK THE 4WD INDICATOR SWITCH

amp

AWD [ndicator Switch C189

Measure the resistance between circuit 784
(LB/BK) terminal of the AWD indicator switch and
ground with the 4WD indicator switch in all switeh
positions.

+ Isthe resistance greater than 10,000 ohms with
the 4WD indicator switch in the 2H and 4H
positions and less than 5 ohms with the 4AWD
indlicator switch in the 4L position?

—  Yes
GO 1o H18.

cua78-A ~ No
REPLACE the 4WD indicator switch,
CLEAER the DTCs. TEST the system for
normal operation,
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TEST CONDITIONS C TEST DETAILS/RESU LTSIACTIC)N‘S |

H18 CHECK THE VOLTAGE TO THE INSTRUMENT CLUSTER

(1]
.4

Instrument Cluster ©238

Measure the voltage between instrument cluster
C238-12, circuit 640 (R/Y}, and ground,

» Isthe voltage greater than 10 volts?

—  Yes
GO to H19,

No : ‘

CHECK fuse 29 (5A), REPLACE if
necessary, If OK, REPAIR circuit 640 (R/Y).
CLEAR the DTCs. TEST the system for
normal operation.

Remove and check the 4x4 low indicator bulb.

* Isthe bulb OK?

—  Yes
REINSTALL the 4x4 low indicator bulb, GO
to H20,

No
REPLACE the bulb. CLEAR the DTCs.
TEST the system for norrnal operation.
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS

H20 CHECK CIRCUIT %75 (BR/Y) FOR OPEN

[

CTHT amiy

GEM C241 Instrument Cluster C236

E] Measure the resistance between GEM C241-10,
circuit 975 (BR/Y), and instrument cluster C236-3,
circuit 975 (BR/Y).

s Isthe resistance less than 5 ohms?
e G

RECONNECT instrument cluster C236, GO
to H21. ‘

No
REPAIR circuit 975 (BR/Y). CLEAR the
DTCs. TEST the system for normal

C131E7-A operation,

H21 CHECK THE INSTRUMENT CLUSTER — 4x4 LOW

Al

E Connect & jumper wire betwgen GEM C238-10,
cireuit 975 (BK/Y), and ground.

+  Does 4x4 low indicator illuminate?

—  Yes
GO to H22.

No

REPLACE the instrument cluster. CLEAR
the DTCs. TEST the system for normal
operation,

C1368-A
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TEST CONDITIONS TEST DETAILS/RESULTS/ACTIONS
H22 CHECK CIRCUIT 975 (BR/Y) FOR SHORT TO GROUND

(1] )

Instrumnent Cluster £236

E Measure the resistance between GEM C241-10,
circuit 975 (BR/Y), and ground.

« s the resistance greater than 10,000 ohms?

-3 Yes
GO to H23.

No

REPAIR circuit 975 (BR/Y). CLEAR the
DTCs. TEST the system for nenmal
operation. -

E Measure the voltage between GEM C241-10,
circuit 975 (BR/Y), and ground.

« Isany voltage indicated?

—  Yes
REPA]R circuit 975 (BR/Y), CLEAR the
DTCs. TEST the system for notrtmal
operation.

No
GO o H24,

C13169-A
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TEST CONDITIONS | TEST DETAILS/RESULTS/ACTIONS
H24 CHECK CIRCUIT 784 (LB/BK) FOR OPEN

]

4

qund
GEM £239

[3] ‘Mensure the resistance between GEM C239-16,
circuit 784 (LB/BK), and 4WD indicator switch

Fm% C189, circuit 784 (LB/BK).
[ | fum] § 1 [w] el | ] e e
Sppmoameanace + Ts the resistance less than 5 ohms?

—=  Yes
GO 1o F125.

No

REPAIR circuit 784 (LB/BK). CLEAR the
DTCs, TEST the system for normal
operation.

C13170-A
H25 CHECK CIRCUIT 784 (LB/BK) FOR SHORT TQ POWER

lzl Measure the voltage between GEM C239-16,
cireuit 784 (LB/BK), and ground.

» Isany voltage indicatad?
[ L Jaml ] F e | o] i o o [ | ]
[ fem | | et e [t i) o]

-+ Yes
REPAIR circuit 784 (LB/BK). CLEAR the
DTCs. TEST the system for normal
aperation,

No
REPLACE the GEM. CLEAR the DTCs.
TEST the system for normal operation.

E3C0987-A

Condition ' Possible Source Action

4WD HIGH Does Not Engage MSOF switch/eireuit. * GO toPinpoint Test F.
at 8peed Properly (Driveline MBSOF electric clutch

Does Not 8ynchyonize © relay/circuit,

Properly), but Does Engage at MSOF transfer case electric
Rest _ clutch.

' MBEQF transfer case clutch
armarure.

Front Axle Not Engaging 4x4 solenoid/circuit. * GOroPinpoint Test G,
Properly; Transfer Case 4x2 solenoid/circuit. ' ‘
Engagement OK Vacuum circuit.

4x4 or LOW Range Indicator Fuse(s). +  GOtoPinpoint Test H.
Not Operating Properly Bulb/circnit, ‘

: MSOF switch/circuit.
Transmission range (TR)
Sensor.




