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07-01-81

DIAGNOSIS AND TESTING (Continued)

Transaxie, Automatic——AXODE (AX4S8)

07-01-61

Nolse/Vibration - Forward/Reverse {(Cont’d)

Possible Component

Reference/Action

—Converter componenis

—Fiuid level (low)
Pump cavitation

—Pump Assembly

-—Engine drive accessories
—Cooler Lines grounding out
—Flywheel

— ocate source of disturbance and service as required.

For Noises/Vibrations That Change With Vehicle Speed:
—Engine Mounts
—loose or damaged
—Driveline concerns
Halfshaft shudder
CV Joints
Suspension
Modifications
—OQutput/Halfshaft Splines worn or damaged

—Locate source of disturbance and service as requirad.

Other Noises/Vibrations:
—Main Controls Valve resonance
—Cooter Lines grounding

—-ABS Brake System

—Power Steering Pump

—1 ocate source of disturbance and service as required.
—Refer to Section 06-09 for ABS diagnosis.
—Refer to Section 11-02 for Power Steering Pump diagnosis.

TD11441A

Engine Will Not Crank

Possible Component

Reference/Action

255 - ELECTRICAL ROUTINE

Powertrain Control System

—Flectrical Inputs/ Outputs, Vehicle Wiring Harnesses, Powertrain
Control Module (PCM), MLP Sensor

—Run On-Board Diagnostic.

—Refer to Powertrain Control/ Emissions Diagnosis Manual™ for
diagnosis. Perform Service Manual Pinpoint Test D using the MLP
Tester (D89T-70010-A) as outlined. Service as required. Clear
codes. Road Test and rerun On-Board Diagnostic.

20
!

355 — HYDRAULIC/MECHANICAL ROUTINE

Shift Linkage/Cable, MLP Sensor
—Damaged or misadjusted

—Inspect and service as required. Adjust linkage as outlined. After
servicing linkage, verify that the MLP sensor is properly adjusted.
Refer to Transaxle, Assembly.

TD11442A

Mo Park Range

Possible Component

Reference/Action

256 — ELECTRICAL ROUTINE

No Electrical Concerns

356 — HMYDRAULIC/MECHANICAL ROUTINE

Shift Linkags
—Damaged or misadjusted

—Inspect and service as required. Adjust linkage as outlined. After
servicing linkage, verify that the MLP sensor is properly adjusted.
Refer to Transaxie, Assembly.

Park Mechanism

——Park Brake Pawl, Parking Paw! Return Spring, Park Rod Guide
Cup, Parking Paw! Shaft, Parking Pawl Actuating Rod, Manual Lever,
Manual Lever Detent Spring—damaged

—Iinspect and service as required.

TD11443A

20 Can be purchased as a separate item.
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07-01-52

Transaxie, Aut

DIAGNOSIS AND TESTING (Continued)

ti

- AXODE (AX48) 07-01-52

Transmission Overheating

Possible Component ]

Reference/Action

2857 - ELECTRICAL ROUTINE

Refer to Elecirical Routine 240, Converter

—No Apply —~Refer to Electrical Routine 240, Converter - No Apply
387 — HYDRAULIC/MECHANICAL ROUTINE

Flutd

—improper level —Adjust fluid to proper level.

—Condition —Inspect as outlined under Fluid Condition Chack.

Cooler Lines
—Damaged, blocked or reversed

—inspect and service as reguired.

Auxiliary Cooler
—Damaged, blocked or restricted, improperly installed

—Inspect and service as required.

Yehicle Concerns Causing Engine Overheating

—Refer to Section 03-03

Main Controls

—Bypass Clutch Control Valve and Plunger, Converter Regulator
Valve stuck or damagad

—Inspect and service as required.

Converter

—No Apply —See Routine 240/340
—3eized Converter One-Way Clutch —inspect. Service as required.
Excessive Towing Loads —Check GVW

incorrect Idle or Performance

—Refer to Powertrain Control/ Emissions Diagnosis Manuai®'.

improper Cluich or Band Application or Oil Pressure Control System

—Inspect. Service as required.

TD114444A

Control Pressure Test

CAUTION: Do not install transmission tester when
verifying these pressures.

NOTE: The vehicle harness must be connected to the
transaxie fo verify these pressures.

1. Refer {o Pinpoint Test E.

2. Connect pressure gauge to line pressure tap.
LINE PRESSURE DIRECT
TAP CONNECT ,CLUTCH
PHESSHE GAUGE
COOLER LINE /

FITTING

EPC PRESSURE
TAP OUTSIDE

OF TRANSMISSION Dagas-8

Start engine and check line pressure. Refer to the
following chart to determine if line pressure is
within specification.

It line pressure is not within specification, perform
air pressure checks and service main conirol
system,

if the line pressure is not within specification after
mechanical checks and there are no electrical
codes, the Electronic Pressure Control (EPC)
solencid may be mechanically malfunctioning.
Connect a pressure gauge to EPC pressure tap.
Start engine and check EPC pressure. Refer {o
chart to determine if EPC pressure is within
specification. If pressures are not correct,
replace EPC solenocid.

401 — Diagnostic Pressure Chart

Giear

EPC | Line | Direct Clutch

Pressure at idle kPa (psi)’

532

276-414 (40-60)*

| 896-1034 (130-150)° |

{Continued}

21 Canbe purchased as a separate item.
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07-03-53 Transaxie, Manual—MTX IV 07-03-53

JOR SERVICE OPERATIONS (Continued)

installation

NOTE: Prior to installation of the bearings, thoroughly
clean the bearings and inspect their condition. Lightly
oil the bearings with Synthetic MERCON @
Multi-Purpose Automatic Transmission Fluid
EBAZ-19582-B (ESR-2C163-A2) or equivalent.

Using Pinion Bearing Cone Remover D79L-4621-A or
equivalent and an arbor press, install the bearing on
the shaft. Make sure the bearings are pressed on the
proper end as labeled during disassembly.

INPUT CLUSTER
~ GEAR SHAFT

- MAINSHAFT

MAKE SURE CONTACT
IS NOT MADE WITH

BEARING INNER RACE
TO PREVENT DAMAGE

INPUT CLUSTER
GEAR SHAFT
BEARING

Bearing Cups

The input cluster shaft, the main shaft and the fifth
gear driveshaft are supported at each end by tapered
rolier bearings. The cups supporting the bearings in
the case are located as follows: three in the transaxie
case and three in the clutch housing.

TRBNTY

C4708-C

Shims, to preload the tapered roller bearings, are
located behind the bearing cups in the transaxle case
only. It is important to keep the shim with its matching
cup during disassembly. It is equally important to label
the bearing cups if they are removed from the case.

After removal of the main shaft bearing and the fifth
gear shaft bearing cups from the clutch housing, the
funnels can be removed from the bearing cup bores.
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TEST {Continued)

Transaxle, Automatic—AXODE (AX48)

Prepare the SUPER STAR I Tester as follows:

MODE SWITCH
Wmﬁ <, {BET IN FAST MODE)

CENTER BUTTON

ARFOW SYSTEM SWITCH
KEYS (SET IN EEC-IV POSITION)

D10293-4

& Place system switch in the EEC-IV position.

@ Tester in fast mode only (necessary to display
three-digit codes).

® Keep tester leads away from any moving parts.

@ Deactivale Seli-Test by making sure the button in
the middle is up. ¥ not, press button once to unlatch.

@ Speaker awitch on, if desired.
@ Turn tester to the ON position.

CAUTION: Do not replace parts based on a code,
perform Pinpoint Tests firsl.

Gulck Test 3.0 Key On, Engine O (KOEQ)

Some special considerations for Key On, Engine OF
Quilck Test include the following:

@& The KOEO test provides both “‘hard”’ Diagnostic
Trouble Codes (DTC s} {present at the time of
testing) and continuous memory DTC's.

® Always service the “hard” DTC's first. These are
displayed first on the tester.

Performing KOEO Bell Test

1. Activate Self-Test by pressing center button on
gg?ﬁ% BTAR I Tester (grounding Self-Test Input
i

2. Turn ignition switch to RUN position.

3. PCM will run Self-Test and then output “hard”’
DTCs {or Code 111-pass test). “Hard”" DTC's
ars repeated 10 make 1 sasier to verify
sequence. After “hard” DTCs have been
repeated (or Code 111 repsated) a single pulse
occurs to signal that next set of DTC’ s will be
from continuous test {or Code 111-pass).

4. Todisplay D70 s, unlatch center button and use
memory buttons to soroll through codes.

Quick Test 4.0 Continuous Memory Codes
{BTCsY

Continuous memory DTC’s are from concerns which
were detected during normal vehicle operation. These
codes are retained for 40 warm up cycles,

After servicing any KOEO or KOER “hard” DTC's and
a pass code 111 is recelved on both, service the
continuous memory codes.

Some special considerations for Continuous testing
include the following:

@ The cause of some Continuous Memory Codes may
have been eliminated F KOEO and/or KCERDTC's
were serviced. Always re-test and service any
DTC’s that still remain.

@ I DTC’s are present, go to the EECHV On-Board
Diagnostic Diagnostic Trouble Code Description
Chart in this Section for service information. Erase
DTC's, perform drive cycle, and repeat the Quick
Test after completing service on the DT ' s.

® Iif the Continuous test passes (111} and a concernis
still present, refer 1o the Hydraulic/ Mechanical
charts, Oasis and TSBs for concern diagnostics.

CAUTION: DTC’s In continuous memory can be
erased by disconnecting the battery or by
ungrounding the Self Test Input (8T]) while the
codes are being displayed during the KOED
Self-Test. This STl is ungrounded by
disconnecting the small data link connector or
unlatching the Star Tester button. Always write
down the DTC’s to avoid losing Informeation that
can be used to diagnose the customer’s
complalint.

@ Service any non-transmission DTC’s first as they
can directly affect the operation of the fransmission.
Repeat the Cuick Test and Road Test 1o verify the
correction,

Special Test Modes:

NOTE: The wiggle test may also be entered by
“latching’” STI; ON, OFF, ON.

1. Wiggle test mode:

@ After all DTC’s have been received the wiggle
test mode is entered by pressing center bution
on Star Tester twice. This will unlatch and
relatch STI.

® The wiggle test allows the technician to
attempt to re-create an intermitient
maifunction. Tap, move and wiggle the
suspected sensor and/or wire hamess. When
& malfunction is detected, the Self Test Output
{STO) will be turned on as long as the concern
is present. STO ON will cause the SUPER
STARH Tester fo sound a continuous tone. The
Malfunction Indicator Lamp (MIL) will also
luminate.
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DIAGNOSIS AND TEST (Continued)

2. Quiput cycling test mode:

@ Aher all KOEO DTC’s have been received, the
output test mode is entered. Actuator outputs
will turn ON and OFF each time the throtile is
depressed to WOT and then returned to closed
position.

Quick Test 5.0 Key On Engine Running (KOER)
The Engine Running Self-Test provides “‘hard” DTC's
only.

Some special considerations for Engine Running
On-Board Diagnostic include the following:

@ After the engine ID code (STO LO flashes), push
and release the brake pedal, turn steering wheel
one-half turn and release.

NOTE: For SHO applications, you must also press
and release the transmission control switch (TCS).

@ i a DTC appears after the KOER test, a malfunction
is present. Refer to and look up the DTC on the PCM
On-Board Disgnostic Diagnostic Trouble Code
Description Chart in this Section for service
information.

KOER On-Board Diagnostic:

NOTE: Engine must be warm or DTC 116—ECT out of
range will occur,

1.  Connect SUPER STAR Il Tester (if not already
connected) with mode switch set to FAST mode.

2. Start and run engine until engine reaches
operating temperature.

3. Turn OFF engine and wait 10 seconds.

4. Activate Seli-Test (press center button on SUPER
STARH Tester).

5. Start engine.
@ On-Board Diagnostic begins when the engine

ID code is received. (This code consists of the
number of cylinders divided by 2 plus an added

Special Test Mode:

NOTE: The wiggle test may also be entered by
“latching” 8T1; ON, OFF, ON.

1. Wiggle test mode:

@ After all KOER DTC's have been received the
wiggle test mode is entered by pressing center
bution of Star Tester twice. This will unlatch
and latch ST1L

The wiggle test allows the technician to attempt to
re-creatle an intermittent malfunction. Tap, move and
wiggle the suspected sensor and/or wire harness.
When a malfunction is detected the STO will be turned
on as long as the concern is present. STO ON will
cause the STAR Tester to sound a continuous tone.
The malfunction indicator lamp (MIL) will alsc
lluminate.

Cuick Test 6.0 (Computed Timing Check)

This Quick Test is used to diagnose engine idle
concerns only. Any engine concerns or DTC’s should
be serviced BEFORE the transaxle concerns are
serviced.

Zero.)
Numbers of Engine ID
Cylinders Code
4 20
51 30
8 40

@ Ajter the ID code is entered, the fechnician must
cvcle the TCS. Then press and release the service
brake pedal to check BOO switch, turn steering
wheel one-half turn and release to check PSP
switch.

@ A single output pulse (10} is seni o signal the
technician to quickly press the throttle to wide open
and immediately release. SUPER STAR Il Tester will
display the word DYNAMIC.

@ Diagnostic Trouble Codes (DTC’s) are then sent.

6. The Engine Running wiggle test is entered
automatically upon completion of the KOER
Self-Test.

Drive Cycle Test

Atter performing the Quick Test, use the following
Drive Cycle Test for checking AXODE (AX4S)
continuous codes:

NOTE: The Drive Cycle Test must be followed exactly.
AllExcept SHO

Record and then erase Quick Test codes.

Warm engine {o normal operating temperature.
Make sure fransmission fluid level is correct.

With transaxle In OVERDRIVE, moderately
accelerate from stop to 80 Km/h (50 mph). This
allows the transaxie to shift into fourth gear. Hold
speed and throttle opening steady for a minimum
of 15 seconds.

5. With transaxie in fourth gear and maintaining
steady speed and throttle opening, lightly apply
and release brake {to operate stoplamps). Then
hold speed and throttle steady for an additional
five seconds minimum.

6. Brake to a stop and remain stopped for a
minimum of 20 seconds.

7. Repeat Steps 4 through 6 at least five times.

8. Perform Quick Test and record cortinuous codes.
SHO Only

1. Record and then erase Quick Test codes.

2. Warm engine to normal operating temperature.

3. Make sure transmission fluid level is correct.

Eal S

1893 Taurus / Sable July, 1982




DIAGNOSIS AND TEST

{(Continued)

4.  With transaxle in DRIVE, press TCS (LED lamp
should fluminate) and moderately accelerate
from stop 10 64 Km/h {40 mph). This allows
transaxle to shift into third gear. Hold speed and
throtile open steady for & minimum of 15 seconds
{30 seconds above 4000 fi).

Press TCS (LED lamp should turn off) and
accelerate from 64 Km/h {40 mph) to 80 Km/h
{50 miph). This allows transaxie o shift info fourth
gear. Hold speed and throttle position steady for
a minimum of 15 seconds.

8.  With transaxie in fourth gear and maintaining
steady speed and throtile opening, lightly apply
and release brake (to operate stoplamps). Then
hold spesd and throttie steady for an additional
five seconds minimum.

7. Brake to a stop and remain stopped for a
minimum of 20 seconds.

;U?

8. HRepeat Steps 4 through 7 at lsast five times.
9. Perform Quick Test and record continuous codes.
After Self Test

After the Self Test procedures are completed, service
all DTC’s.

Begin with non-transaxle related DTC’s, then
service any transaxle related DTC’s. Refer to the
EEC-V On-Board Diagnostic Trouble Code Description
Chart for information on Condition and Symptoms. This
chart will be helpful in referring to the proper manual{s)
and to aid in diagnosing internal transaxle concerns
and external non-transaxie inputs. The Pinpoint Tesis
are used in diagnosing electrical concerns of the
AXODE (AX48) transaxle. Make sure that the vehicle
wiring harness and the PCM are diagnosed as well.
The Powertrain Control/ Emissions Diagnosis
Manual®® will aid in diagnosing non-transaxle electronic
components. The diagnostic routine

hydraulic/ mechanical charts will help in diagnosing
internal fransaxle concerns and external non-transaxie
inputs,

NOTE: The vehicle wiring harness, PCM and
non-transaxle sensors may affect transaxle
operations. Service these concerns first.

Pinpoint Tesls

It DTC’s are present while performing the On-Board
Diagnostic, refer 1o the EEC-Y On-Board Diagnostic
Trouble Code Description Chart for the appropriate
service procedure.

NOTE: Prior to entering Pinpoint Tests, refer to any
TSBs and Oasis messages for AXODE (AX45)
transaxle concerns.

NOTE: Prior to entering pinpoint tests, the vehicle
harness must be checked for continuity and shoris;
the PCM must be checked for any concerns. Refer 1o
the Powertrain Control/ Emissions Diagnosis Manual™
{or proper procedures.

NOTE: lf any non-transaxle DTC’s appear, service
those codes first. They could affect the electrical
operation of the transaxie. Record and erase codes
from continuous memory after service has been
performed. After servicing any DTC’s in the Quick
Test, the Quick Test should be repeated.

NOTE: Check PCM wiring harness for proper
connections, bent or broken pins, corrosion, locse
wires, proper routing, proper seals and their condition.
Check the PCM, sensors and actuators for physical
damage.

23 Canbe purchased as a separaie flem.
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07-01-57

Transaxie, Automatic—AXODE (AX45)

07-01-57

DIAGNOSIS AND TESTING (Continued)
EEC-IV ON-BOARD DIAGNOSTIC TROUBLE CODE DESCRIPTION CHART
THREE
DIGIY
BYe COMPONENT DESCRIPTION CONDITION SYMPTOM ACTION
111 SYSTEM Pass Mo malfunction detected. Malfunction not detected by PCM. PCS;ED,
Voltage drop across AT exceeds
£ 5 o o
AT modmaies 125°C scaieo set for temperaturs 1256°C Incorrect EPC pressure. Either
12 as (254°F) (254°F). high or low which will result in PC/ED
113 ¢ IAT AT indicates -40°C Voltage drop across IAT exceeds harsh or soft shifts
{-40°F) scale set for temperature -40°C :
{-40°F).
i AT temperature higher or lower : \ ;
114 AT IAToutofonboard |0 oo ted during KOEO and - | Horun on-board diagnostio at PC/ED
diagnostic range KOER normal operating temperaturs,
. ECT temperature higher or lower . s .
116 IAT ECToutofonboard | o0 ed during KOEG and | Horun on-board diagnostic at PC/ED
diagnostic range KOER normal operating temperature.
_— p
117 ECT ;EZ%.;T;;C@%@S 1267C ECT temperature higher or lower Torque converter clutch will
s = than expected during KOEO and always he off, rasulting in low fusl FCIED
ECT indicates -40°C
118 ECT A KOER. eConomy.
(-40°F)
TP voltage high/low : .. Q
121 ™ for on-board TP wasnotin t.he corrgct position Ren.jr.‘s at approprfafe.%hret%ie PE/ED
di \ for on-board diagnostic. position per application.
iagnostic.
. Harsh engagements, firm shift
122, 123, T Z:?iﬁ :;a: iﬁ:g;eadi?gnesgz;;hls feel, abnormal shift schedule,
124, 125 TPDTCs Y torque converier clutch does not PC/ED
™ concern. Refer to the PC/ED
167 Y . . engage. Torgue converter clutch
anual for diagnosis. ;
cycling.
21 PP BIR clrcutt failurg, fag;!;r:i‘zt??niysieaﬁsza:ég:azzz?:mn Engine malfunction, no converter
212 PIE IDM signalipos, concern éefer to the PC/ED enga ea\mer:%5 ; PC/ER
213 PIP SPOUT circuit open. 391 ! 989 :
Manual for diagnosis.
157, 158 MAF system has a malfunction incorrect shift schedule, high/low
! ’ MAF which may cause a transaxie EPC pressure. Incorrect converter
169 MAF DTCs . PC/ED
MAF concern. Refer to PC/ED Manual engagement scheduling.
184, 188 R | _ .
for diagnosis. Symptoms similar to a TP failure.
Harsh engagements, firm shift
R . feel, abnormal shift schedule,
452 Y38 if/}ggfacxem input from \sSeseie;eﬁii:i?3003225;6 unexpected downshift may occur PCIED
; e g 9.08 ’ at closed throitle. Torque
converter clutch will not engage.
Failed ON-—EPC slightly high,
firm engagements, firm shifts,
PSP circuit open harsh coastdown shifts.
518 papP p d PSP circuit open. Failed OFF—EPC pressure RPC/ED
during KOEO X L
shightly tow during increased
loading of the vehicle power
sieering.
; . ’ Malfunction detected. Rerun
PEP not changing Operator did not rotate steering 3 . .
821 PSP stats KOER. wheel during KOER. on bqard diagnostic and rotate PC/ED
steering wheel.
. On-board diagnostic notrunin Rerun on-board diagnostic in
522 MLP MLP not in PARK. PARK. BARK. o1
Indicaied voltage drop across Harsh engagements, firm shift
834 MLP MLP out of range. MLP exceeds limits established fael., (B3]
for each position. Mo 3/4 shift.

{Continuad)
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DIAGNOSIS AND TESTING (Continued)

Transaxle, Automatic-—AXODE (AX4S)

07-01-58

EEC-IV ON-BOARD DIAGNOSTIC TROUBLE CODE DESCRIPTION CHART {Cont’d)

THREE
DiGiT
nDrTe COMPONERNT DESCRIPTION CONDITION SYMPTOM ACTION
Failed ON ornot
Brake not actuated connected-—iorque converter
during on-board . clutch will not engage attess than
536 BOO diagnostic. g:ziz e fé;‘;‘igi;‘g?aﬁfiﬁ' 1/8 throttle. PC/ED
BOO switch circult i Failed OFF—itorque converter
failed. clutch will not disengage when
brake is applied.
A/C or Defrost ON condition may Failed ON—EPOC pressure siightly
539 ACC A/G switch error result from A/C clutch being ON f;a“';:‘ggﬁ;iféii B PC/ED
during on-board diagnostic. slightly low with A/ C ON.
Transmission not at operating . .
636 ToT TF)‘%‘ out c?f on-board temperature during on-board Warm vehicle {o normal operating B4
diagnostic range. diaghostic temperature.
-40°C (-40°F) Voitage drop across TOT sensor
837 TOT indicated TOT sensor exceeds scale set for Torque converter cluich and
circult open. temperature -40°C (-40°F) stabilized shifi schedule may be B4
187°C{315°F) Voltage drop across TOT sensor enabled sooner after cold start.
6838 TOT indicated TOT sensor exceeds scale set for Harsh or soft shifts.
circuit grounded. temperature of 157°C(315°F)
Insufficient input from :
630 TSS Transmission Speed P.CM detef;ted a Eos§ of TSS Increased engine rpm os? E1
Sensor. signal during operation. angagements, harsh shifta.
EPC solenoid circuit o Shori Circuit—Cauges failsafe
624* EPC failure, shorted circuit :ﬁ:ﬁf:; Z:gj g: :i;:g‘ingd s EPC pressure (maximum
or output driver. voltage through solenoid after a capacity). Harsh engagements
s R .. | and shifis. E1
time delay. An error will be noted if L .
§25° EPC Open PCM output tolerance is sxceeded. KOEO and Open Circuit—Causes maximum
driver. " § X EPC pressure, harsh
continuous on-board diagnostic. .
engagemsnts and shifts.
Solenocid 1 circuit failed to provide Improper gear selection
g voltage drop across solenoid. . i
621* 881 S$1 solenoid circuit Circuit open or shorted or PCM depending on cor.ic.ﬂaiuon mode and Al
failure . : X manual lever position. See
drive failure during on-board .
diagnostic. solenoid ON/OFF chart.
Solenocid 2 circuit fails to provide .
; improper gear selection
PN voltage drop across solenoid. ! Sy
G239+ ss2 S§2 solenoid circuit Circuit open or shorted or PCM depending on cosyﬁ‘h%:son mode and Al
failure X N s manual lever position. See
drive failure during on-board .
diagnostic. solenoid ON/OFF chart.
Solenoid 3 circuit fails to provide Improper gear selection
pip cao voltage drop across solenoid. i &
YT ss3 S&}S solenoid circuit Circuit open or shorted or PCM depending on cor'az?mon mode and Al
failure . Ay . manual lever position. See
drive circuit failure during ,
on-board diagnostic. solenocid ON/OFF chart.
B45** .SSL 882,01 | 1yt gear failure No st gear improper gear selection
internal paris depending on condition mode and
e 881,882, or . manual lever position: see
846 internal parts | 2"d 992 failure No 2nd gear solenoid ON/GFF chart. Shift A
881, 888, or . Srrors may also be due to other
¥ %
647 internal paris Srd gear failure No 3rd gear internal transaxle concerns {e.q.,
i $81, 885 or 2 stuck vaives, damaged friction
848 internal parts 4th gear failure No 4th gear material).
The PCM picked up an excessive i:li:é;ﬁ:wccnverter never
Torgue converter amount of torque converter clutch F % 2 O?;é—-— .
828* " TCC clutch engagement slippage when converier was a em h)néeng;nzéuns . C1
BITOr scheduled to be engaged during foug fvenicle shudger, engine
normal vehicle operation stalls in DRIVE {2nd, 3rd or 4th) at
. low idle speeds.

{Continued)
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DIAGNOSIS AND TESTING (Continued)

Transaxle, Automati

07-01-59

EEC-IV ON-BOARD DIAGNOSTIC TROUBLE CODE DESCRIPTION CHART (Cont'd)

THREE
DlGiT
LTC COMPONERT DESCRIPTION CONDITION SYMPTOM ACTION
TCC solenoid circuit fails to i?je: /?z;; ingéﬁzggﬁ s
TOC solenocid oircuit provide voltage drop across st ?s in DRIVE {2:@ 3 fﬁi{m t
852" TC0 failure during on-board | solenoid. Circuit open or shorted E&i idle spesd {3?;@:{ of i 8 i
diagnostic. or PCM drive failure during ) spesns. GHGHs-
on-board diagnostic. Failed OFF —convarier never
engages. {Open circuit).
TCC solenoid circuit fails to ifj;? /{32;; ieéﬁggifﬁ;&;tﬁmgme
. Torque convertar pro\mfg voii‘age; drop acroes atalls in DRIVE (2nd, 3rd or 4th) at
629 166 clutch circuit fallure solenaid. Circuit open or shorted iow idle speeds. {Short circult) &1
or PCM drive circuit failure during , Peeas. Giroutty.
on-board diagnostic. Failed OFF —converier never
engages. (Open ciroult).
Engine rung rough/vehicle
629" oo Unscheduled Torque converter clutch engaged | shudder, engine stalls in DRIVE &1
engagement when not schaduled. {2nd, 3rd or 4th) at low idle
speeds.
Engine rung rough/ vehicle
! I N shudders. You may fesl a slight
: ] Excessive variations in slip : , :
656" TC0 Continuous slip (engine speed surge) across the sensation of the snginsg running o
ERHORA torque converter clutch detected rough at road loads
G ' | (approximately 38-40 mph in 3rd
gear, 45-50 mph in 4th gear).
Eailed ON-Cverdrive cancel
mode always indicated, no
SN Ly flashing for EPC failure.
631 TCH. TO. circuit {allure. TCIL circult opan or shorted. Failed OFF —Overdrive cancel PC/ED
mode never indicated, no flashing
for ERC fallure.
. : Rerun on-board diagnostic and
TCS not changing T.CS not ?yc!e.d d.u ring on-board cycle switch.
632 TC8 diagnostic/ circult open or ; . PC/ED
state. shorted No overdrive cancel when switch
) is cycled.
Failure Mode Effect . ! .
. Faillure detecied in one or More PCM snables alternate funciions.
b ?iﬁz?egemem (FMEM) critical inputs. Check for other DTCs. PCTER
*Output circuit check, generated only be electrical symptoms.
**jMay also be generated by some other non-electric transmission hardware system.
PC/ED—Bowertrain Control/ Emissions Diagnosis Manual (Can be purchased as a separate item.)
aM—Service Manual A1, B1, C1, D1, E1, Fi—Pinpoint tests in this manual.
THSI100A

RBotunda Transmission Tester

Use Rotunda Transmission Tester 007-00088 or 5.
equivalent to diagnose electronically controlled

wansaxles. The following instructions outline the
set-up and use of this tester in the pinpoint tests for the 1.
AXODE (AX48).

Tester Jacks

1.  VPWR Pin Jacks (red): VPWR test points for
solenoid circuits.

2. Solenoid (TCC, EPC) Signal Line Pin Jacks
{black): Signal line test points for golenoid
circuits.

3. BAT-+ (red) and BAT- (black) Pin Jacks:
Battery reference points when measuring circuits
for shoris,

4. TOT Pin Jacks: Test points for TOT sensor.
TES Pin Jacks: Test points for TSS sensor.

Tester LEDs and Controls

Overlay and Cable Correctly Installed LEDs:
Only LEDs with © symbol and cable correctly
maich.

2. Status LEDs: LED “OFF” when not activated by
tester (solenoid not activated, open circuit or
signal line short to ground). LED “GREEN" when
activated by tester and current draw is correct.
LED “RED” when activated by tester and current
draw is excessive (shori to Battery Positive
Voltage (B+)). All LEDs light orange during
Self-Test.

1805 Taurus/ Sable July, 1982



07-01-60 Transaxie, Avtomatic—AXODE (AX48) 07-01-60

DIAGNOSIS AND TESTING (Continued)

3. Solenold Activate Buttons: Energize 5. Solenoid Select/Gear Select Switch: Has
respective solenoids during click testing and three functions.
activate selected circuits during DRIVE mode In BENCH MODE: acts as shift solenoid selector
testing. for click testing. In DRIVE MODE: acts as forward

4. Bench/Drive Switch: Selects operating mode gear selector in place of vehicle’'s PCM conirolled
’ either BENCH or DRIVE. ! shifting. Hydraulic safety mechanisms and

overrides are built into the fransaxle.
In OHMS CHECK: allows you to measure chms.

AXODE (AX48) Overlay

[ TRANSMISSION TESTER
0 S
(O O @) AX@N/AX@S]

O

vewn'  STATUS | vewn  STATUS

ACTIVATE |

# NOT USED ! ACTIVATE

M SHIFT SOLENOIDS
VPWR $5-1 STATUS 2 3 4
: Q [_orF T} creen [ OFF J[GREEN
VPWR L @ T T i G
O Q—-—o T | | R R
VPWR $8-3 GEAR SELECT

CLICK TEST

SOLENOID SELECT
ACTIVATE OHMS
§8-1 §5-2 $5.3 CHECK
BENCH
ey % NOT USED
7 e
L )
. 7SS TOT EXT POWER
+ - + - BAT 4 BAT ~
PART NO. 3122-725 J

L..} CIGAR LIGHTER

BODY HARNESS
CONNECTION
AND TSS
CONNECTION

D10366-B
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DIAGNOSIS AND TESTING (Continued)

Transaxle, Automatic—AXODE (AX48)

Transmission Tester Instructions

Using the Transmission Tester

The Rotunda Transmission Tester 007-00085 or
equivaient allows a technician to operate the electrical
portion of the transaxie independent of the vehicle
electronics which allows the technician to determine
specific fransaxle concerns. The Transmission Tester
usage is divided into five steps:

1. Preliminary Testing and Diagnosis
2. Installing the Transmission Tester
3. Static Testing - Engine OFF

4, Dynamic Testing - Engine Running
g

Removing the Transmission Tester and Clearing
Diagnostic Trouble Codes (DTCs)

Preliminary Testing and Diagnosis

Before any diagnostic testing is done on a vehicle,
some preliminary checks must be performed, as
follows. Be sure to note findings, especially any DTC’s
found, for future reference.

@ Check transaxie fluid level and condition.

@ Check for add-on items {phones, computers, CB
radio, etc).

® Visually inspect wiring harness and connectors.
@ Check for vehicle modifications.

@ Verify the shift linkage is properly adjusted.

& Verify customer concern.

— Upshift, Downshift, Coasting, Engagement,
MNoise/Vibration

@ Vehicle must be at normal operating temperature.
@ Perform vehicle On-Board Diagnostic.

@ Record all DTC's.

@ Service all non-transaxie codes.

NOTE: The following manuals should be available to
assist in diagnosis of electronically controlied
transaxies:

@ Powertrain Control/Emissions Diagnosis Manuai®.
® Transmission Tester Manual (provided with tester).

CAUTION: Do not atlempt to pry offl transaxie
connector with a screwdriver. This will damage
the connector and could result in transaxle
concerns. If you have transmission heat shislds,
remove them first. Always install heat shislds
after servicing transaxle.

1. Disconnect vehicle wiring harness atl transaxle
connecior.

2. Turn tester solenoid select switch o the OHMS
CHECK position.

CAUTION: Route interface cables away from
any heat sources.

3. Install appropriate overlay onto tester. Connect
appropriate interface cable to transmission tester
and then to appropriate transaxle connectors.

CAUTION: Route gauge line away from any
heat sources.

4. Install line pressure gauge into line pressure tap
on transaxle. Refer to Diagnostic Pressure Chart
(Routine 401).

5. Plug transmission tester power supply plug into
cigar lighter. At this time, all LEDs should
luminate for a short period and then turn off. This
is the tester internal circuit check.

8. Set Bench/Drive switch o BENCH mode.

Installing the Transmission Tester (Set-Up
Procedures)

Installing the transmission tester at the transaxle
connector allows separation of the vehicle electronics
from transaxle electronics. Disconnecting normal
vehicle elecironics will set additional DTC’s and cause
firm shifts. (Disconnecting the transaxle connecior
defaults transaxie to maximum line pressure).

NOTE: During tester usage, additional DTC’s may be
set. Therefore, it is important that all codes are erased
after servicing the codes. To verify elimination of all
codes rerun On-Board Diagnostic.

Static Testing - Engine Off

Static testing procedures allow for shop testing of the
transaxle in vehicle or on the bench. Completion of
these tests prove out fransaxle electronics.

CAUTION: For resistance checiks, ensure the
tester solenoid select switch is set to the OHMS
CHECK position or damage to ohmmeter may
result.

Resistance/Continuity Tests

® Refer to the proper Pinpoint Test to be performed
based on the DTC's displayed.

® Using Rotunda Digital Volt/ Ohmmeter 014-00407
or equivalent and the fransmission tester, perform
the Pinpoint Tests as indicated based on the DTC’s
which were displayed.

@ Service as indicated by the Pinpoint Tests. Always
retest and road test vehicle after any service.

24 Canbe purchased as a separaie item.
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DIAGNOSIS AND TESTING (Continued)

Transaxie, Automatic—AXODE (AX4S)

07-01-62

Transaxle Solenolds and Sensors Resistance
Tests
® EPC Solenoid

— Set ohmmeter to 100-200 ohm range.

— Connect positive lead of chmmeter to the VPWR
jack.

— Connect negative lead of ohmmeter to the EPC
jack.

— Record resistance.
- efer to the following charts for values.
- If out of specification, perform Pinpoint Test E.

Solenocid Solenold Resistance {Ohms)
88-1 156-25
88-2 15-25
88-3 15-285
TCC 0.98-1.6
EPC 3.23-8.5

@ Solenoids (8S-1, §8-2, §8-3, TCC)
— Set ohmmeter to 100-200 ohm range.

~— Connect positive lead of chmmeter to the
appropriate VPWR jack for solenoid being
tested.

- Connect negative lead of ohmmeter to the
appropriate solenoid (88-1, 88-2, 88-3, TCC)
jack.

— Record resistance.
- Refer to the following chart for values.

— If out of specification, perform Pinpoint Test A
(88-1, §5-2, 88-3); Perform Pinpoint Test C

Temperature Resistance

°C F Ohms (K)
0-20 32-68 100K-37K
21-40 89-104 37K-18K
41-70 105-158 18K-8K
71-80 159-194 EK-2.7K
€1-110 185-230 2.7K-1.8K
110-130 231-266 1.5K-0.8K

© Transmission Speed Sensor (TSS) - AXODE (AX4S)
— Set ohmmeter to 1000 ohm range.

— Connect positive lead of chmmeter to +TSS
jack.

— Connect negative lead of ohmmeter to -TSS
jack.

-— Record resistance.
- T8 should be between 100-200 chms.
— I out of specification, perform Pinpoint Test F.

(TCC).
Solenoid Solenoid Resistance (Ohms)
58-1 15-25
58-2 16-25
88-3 18-25
TCC 0.98-1.86
EPC 3.23-86.5

Short to Ground and Solenoid Voltage Tests

NOTE: LED will turn GREEN when solenoid activates
and turn OFF when deactivated. LED will turn RED if
an activated solenoid/harness is shorted to B+. LED
will turn OFF if an activated solenoid/harness is
shorted to ground or no continuity (open circuit).

1. Settester Bench/Drive switch to BENCH mode.
2. Set voltmeter to 20 voli DC range.

NOTE: TCC solenoid click may or may not be
heard.

3. Connect voltmeter positive lead to solenoid
signal+(VPWR). Connect voltmeter negative lead
to solenoid negative. Depress the appropriate
switch.

4. The LED should illuminate, voltage should change
and an audible click may be heard. If LED does
not illuminate, a short to ground condition exists.

5. Observe and record values.

® Transmission Oll Temperature (TOT)
— Set ohimmeter to 1000 ohm range.
- Connect ohmimeter positive lead to +TOT jack.
—- (onnect ohmmeter negative lead to -TOT jack.

-~ Record resistance. Resistance will vary with
temperature.

— Refer to the following chart for values.
— [f out of specification, perform Pinpoint Test B.

Dynamic Testing - Engine ON

Dynamic testing is the final step in the transmission
tester usage. It allows the transaxle to be proven out
electronically and hydraulically.

Transaxie Solenoid Cycling and Drive Test
Preliminary Set Up:
1. SetBench/Drive switch to DRIVE mode.

2. Rotate tester gear select switch to first gear
position.

3. Place vehicle in PARK.
4, Start vehicle.

1983 Taurus/Sable July, 1882



07-01-63

Transaxle, Automatic—AXODE (AX4S)

07-01-63

DIAGNOSIS AND TESTING (Continued)

EPC Solenoid 12. Reverse order to downshift,

CAUTION: Do not attempt to hold the EPC switch
depressed (minimum line pressure) and stall the
transaxie (holding the vehicle with the brake
while depressing the throtiie with the transaxle in
gear) or transaxle damage will result.

® Does vehicle downshift from fourth to third,
third to second and second o first?

@ Did appropriate shift solenoids
activaie/deactivate?

5. QObserve line pressure. Record value. Line
pressure should go to maximum value. If not,
rafer to Hydraulic / Mechanical Diagnosis and
Pinpoint Test E concerning EPC solenoid.

6. Depress EPC switch. Line pressure should drop
{0 a minimum value. Record value. If not, refer to
Hydraulic/Mechanical Diagnosis and Pinpoint
Test E concerning EPC solenoids.

Engagements

7.  Verify that Bench/Drive switch is in DRIVE mode
and gear select switch is in first gear position.

8. Depress EPC swiich. Line pressure should drop
to idie pressure. While holding EPC switch down,
shift vehicle from PARK to REVERSE. Does
vehicle shift into REVERSE? Shift vehicle from
REVERSE to DRIVE. Does vehicle shift into
DRIVE? RELEASE the EPC switch, pressure
should return to maximum. Repeat engagements.
With the EPC switch released, engagemenis
should be firm.

Upshift/Downshift

NOTE: Upshifts and downshifts will be firm during this
procedure.

NOTE: Pressure gauges may be removed from vehicle
for these tests.

NOTE: Tests should be performed on the road. If
performed on a hoist, the technician may not feel all
shifts when engaged.

LEDs will turn GREEN when solenoids are activated
and turn OFF when deactivated. Refer to the tester
overlay for the proper status/shift sequence of the

shift solenoids during upshifts and downshifis.

9. Shift vehicle into Overdrive (§)) and accelerate to
24 km/h (15 mph). Select second gear by
rotating gear select switch to second gear.

@ Did vehicle upshift to second gear?

® Did appropriate shift solenocids
activate/deactivate?

10. Accelerate to 40 km/h (25 mph) and select third
gear.
@ Did vehicle upshift to third gear?

e Did appropriate shift solenoids
activate/deactivate?

11. Accelerate to 56-72 km/h {35-45 mph) and
select fourth gear.

® Did vehicle upshift to fourth gear?

@ Did appropriate shift solenoids
activate/deactivate?

Torgue Converter Engagement

NOTE: Test should be performed on the road. if
performed on a holist, the technician may not feel all
shifts when engaged.

CAUTION: Do not depress TCC switch with
transaxde in gear and vehicle at a stop. Damage
to torque converter clulch may result.

13. Accelerate and shift vehicle into third gear. Hold
speed steady and depress the TCC switch.
® Does converier engage?
@ Does engine rpm drop?
® Did TCC solenoid activate?
Transmission Speed Sensor Function Check

NOTE: This test may be performed on the holstor on
the road.

14. Set voltmeter to 20 volts AC. Connect voltmeter
positive lead to (+) TSS jack. Connect volimeter
negative lead to {-) TSE jack. Slowly accelerate
vehicle and monitor volimeter.

@ Does voliage increase with vehicle speed?

Removing the Transmission Tester and

Clearing DTC’s

CAUTION: Do not attempt to pry off connectors

with a screwdriver. This will damage the

connectors and could result in a transaxle

concern.

1. Disconnect transmission tester from transaxle
connector.

2. Install vehicle wiring harness connector. Verify
connection by pulling up on the harness.

3. Instali all heat shields that were previously

removed.
4. Disconnect fransmission tester power lead from
cigar lighter.

5. FErase sll DTC’s using procedurss in the
Powertrain Conirol/ Emissions Diagnosis
Manual® (unlatch center button of Star Tester
while DTC's are being displayed during KOEO}.

6. Rerun On-Board Diagnostics to receive a pass
code (111).

7. Verify that the cusiomer concern has been
eliminated.
Electrical Diagnosis

Use the following pinpoint tests to diagnose transaxie
electrical concerns.

25 Can be purchased as a separate item.
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A: DIAGNOSTIC TROUBLE CODES: 621, 622 AND 641 SOLENOID CIRCUIT FAILURES; 645, 646, 647
and 648 INCORRECT GEAR RATIO OBTAINED

TEST STEP RESULY
A1 ; AXODE (AX48) ELECTRONIC DIAGNOSTICS

® The following items must be checked before Yes
proceeding: No
— Check the PCM assembly for proper function.
{On-Board Diagnostics)
- Check vehicle wiring harness for continuity and
shorts to ground.
— Make sure all connectors are engaged
properly.
— Make sure ali terminals in connectors are
properly seated.
— Check all connectors for damage, corrosion,
water, bent pins and missing or damaged seals.
® Have ltems been checked?

A2 | CHECKHARNESS CONNECTIONS

@® Check that vehicle harness connecior is fully Yes
engaged on transaxie connector. No

® Check that transaxle harness connector terminals
are fully engaged in connector.

@ Are harness/terminals fully engaged?

A3 | TRANSAXLE FUNCTIONAL TEST

CAUTION: Do not pry connector. Pull vehicle Yes
harness connector. No

ACTION TO TAKE

GOto AZ.
PERFORM checks.

GO to AS.
SERVICE as required.

GO to A4.
GO to A5.

® Disconnect vehicle harness at transaxle.
@ Install Rotunda Transmission Tester {(007-00085) or
equivalent to transaxle connector.
® Using tests outlined under Transmission Tester
instructions:
— Perform Solenoid Function Tests outlined under
Tester Instructions.

NOTE: LED will turn GREEN when solenoid
activates and turn OFF when deactivated. LED
will turn RED if an activated solenoid/harness
is shorted to B+. LED will remain OFF if an
activated solenoid/harness is shorted to
ground or no continuity (open circuit).

- Do the solenocids (LED) activate (LED

GREEN)?
A4 | TRANSAXLE DRIVE TEST
® Perform Drive Test as outlined under Transmission Yes REFER to the Powerirain
Tester instructions, Control/Emissions
® Does the vehicle upshift when commanded by Diagnosis Manual® to
the tester? DIAGNOSE PCWM or

vehicle harness
concerns. ERASE all
codes and perform Drive
Cycle Test as outlined in
this Section. RERUN
On-Board Diagnostics. If
DTC's are still present,
REFER 0
Hydraulic/Mechanical
Diagnosis charts under
Diagnosis By Symptom.

GO to AB.

No

28 Canbe purchased as a separaie item.
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A: DIAGNOSTIC TROUBLE CODES: 621, 622 AND 641 SOLENOID CIRCUIT FAILURES; 645, 646, 647
and 648 INCORRECT GEAR RATIO OBTAINED (Continued)

TEST STEP RESULT ACTION TO TAKE
A5 | CHECK RESISTANCE OF SOLENOID/HARNESS
NOTE: R_efer to the AXODE (AX4S) Transmission Tester Yes GO to AB.
for Terminal Locations. No Out of specifiqaiiow may
@ Bench/Drive switch in BENCH mode. be caused by internal
@ Rotate solenoid select switch to OHMS CHECK harness or solenoid
position. concerns. GO to A7.

@ Connect ohmmeter negative lead to $8-1 jack and
positive lead to VPWR jack on tester.

Thisis to test SS-1.

Record resistance.

Resistance should be 15-25 ohms.

Connect chmmeter negative lead to $8-2 jack and
positive lead to VPWR jack on tester.

This is to test $8-2.

Record resistance.

Resistance should be 15-25 ohms.

Connect chmmeter negative lead to 88-3jack and
positive lead to VPWR jack on tester.

This is to test SS-3.

® Resistance should be 15-25 ohms.

¢ lsresistance for all solenocids 15-25 ohms?

e e e

[

SHIFT SOLENOIDS

i STATUS 1 5 3 4
{ OFF || GREEN || OFF || GREEN

{GREEN || GREEN || OFF | OFF

CONNECT

OHMMETER
BETWEEN THESE &
TWO JACKS FOR
EACH SOLENOID

[ToFf | oOFF | GREEN|| GREEN

VH 58-3 me-—-GEAFi SELECT ,___,,,,,,,,_E

D10367-B
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PINPOINT TEST A: DIAGNOSTIC TROUBLE CODES: 821,622 AND 64 1 SOLENOID CIRCUIT FAILURES; 645, 646,647
and 648 INCORRECT GEAR RATIO OBTAINED (Continued)

TEST STEP RESULT

A8 | CHECK SOLENGCID/HARNESS FOR SHORTTO
GROUND
@ Check each solenoid for continuity between BAT- Yes GO to AY.
jack {engine ground) and appropriate jack with an No GO to
ohmmeter or other low current tester {less than 200 Hydraulic /Mechanical
milliamps): Diagnosis as outlined.

ACTION TO TAKE

Solenoid Tester Jack
$8-1 S$S-1/VPWR

88-2 88-2/VPWR
88-3 S8-3/VPWR

® Connection should show infinite resistance (no
continuity).
©® s there continuity?

SHIFT SOLENOIDS

! i STATUS . ) 3 .
@[ OFF || GREEN || OFF || GREEN

[ Green [ GReen | OFF | OFF

-——--@[ OFF || OFF | GREEN |[ GREEN

l==-==========--w-->G!EAFI SELECT w-———-—’

& NOT USED

CONNECT ™
OHMMETER
BETWEEN
BAT - JACK
SOLENOID
JACK

PART NO. 3122-882

D10368-B

AT | AXODE (AX48) INTERNAL ELECTRONIC
DIAGNOSTICS

@ Drain transaxie fluid. Yes

® Remove transaxie side pan. No

® Checkthat internal harness connectors are fully
engaged on the shift solencids.

@ Check that internal harness connector terminals are
fully seated in the connectors.

@ Inspect connectors for damage.

& Areconnectors OK?

GO to A8.
SERVICE as required.

1993 Taurus/Sable July, 1992



07-01-67

Transaxle, Automatic—AXODE (AX4S)

07-01-67

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST A: DIAGNOSTIC TROUBLE CODES: 621,622 AND 6841 SOLENOID CIRCUIT FAILURES; 845, 4B, 647
and 648 INCORRECT GEAR RATIO OBTAINED (Continued)

TEST STEP RESULT ACTION TO TAKE
A8 | CHECKINTERNAL AXODE (AX48) HARNESS
(CONTINUITY)
@ Disconnect the internal harness from the solenoid Yes GO to A9.
assemblies. No REPLACE internal

CAUTION: Do not probe into connector harness. GO to A10.

terminals, as this will cause a loss of spring
tension and possible failure.

® For 88-1, connect positive lead from an ohmmeter
to tester jack $S-1 and negative lead at the Orange
wire of the §S-1 wire connector.

Record resistance.

is resistance less than 0.5 ohm?

For 8§8-2, connect positive lead from an ohmmeter
to tester jack $S8-2 negaive lead at the Pink wire of
the SS-2 wire connector.

Record resistance.

Is resistance less than 0.5 ohm?

For $5-3, connect positive lead from an ohmmeter
to tester SS-3 jack and negative lead at the Yellow
wire of the SS-3 wire connector.

Record resistance.

Is resistance less than 0.5 chm?

For §S-1, S$5-2, and $S8-3 VPWR, connect the
positive lead from an ochmmeter to the appropriate
lead for VPWR and negative lead to the Red wire for
S$8-1VPWR, Red wire for $3-2 VPWR or Red wire
for SS-3 VPWR.

® Recordresistance.

@ Isresistance less than 0.5 ohm?

A9 | CHECKINTERNAL AXODE (AX4S) HARNESS (SHORTS
TO GROUND)
® Check for continuity between BAT- jack (engine Yes

ground) and appropriate wire with an chmmeter or
other low current tester {less than 200 milliamps). No

@ e e G e e

®ee

REPLACE internal
harness. GO to A10.

GO to A10.

Solenoid Signal VPWR

S8-1

Orange

Red

§8-2

Pink

Red

88-3

Yellow

Red

® Connection should show infinite resistance (no

@

continuity).
is there continuity?

A10 I CHECK SOLENOQID RESISTANCE AT SOLENOID

®

@

@

Check solenoid resistance by connecting an

ohmmeter at the terminals of the solenoid assembly.

Measure and record resistance for each solenoid.
{SS-1,88-2, 88-3)
is resistance between 15-25 ohms?

Yes
No

GOtcA11.
REPLACE shift solenoid.
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G (Continued)

PINPOINT TEST A: DIAGNOSTIC TROUBLE CODES: 621,622 AND 64 1 SOLENOID CIRCUIT FAILURES; 645, 646, 647
and 648 INCORRECT GEAR RATIO OBTAINED (Continued)

TEST STEP : RESULT ACTION TO TAKE
A%1 | CHECK SOLENOID FOR SHORT TO GROUND
@ Check for continuity between engine ground and Yes REPLACE shift solenoid.
appropriate shift solenoid terminal with ochmmeter or No GOto
other low current tester (less than 200 milliamps). Hydraulic /Mechanical
Diagnosis as outlined.
Terminals As Marked On
Solenoid Solenoid
§8-1 $/-
88-2 4 /-
88-3 +/-

® - Conneciion should show infinite resistance (no
continuity).
® lgthere continuily?

TD10344B

PINPOINT TEST B: DIAGNOSTIC TROUBLE CODES: 636, 637 and 638 TOT HIGHER/LOWER THAN EXPECTED

TEST STEP RESULT P ACTION TO TAKE
B1 } AXODE (AX48) ELECTRONIC DIAGNOSTICS
NOTE: Transaxle must be at operating temperature. Yes GO to B2.
@ The following items must be checked before No PERFORM checks.
proceeding:

-— Check the PCM for proper function (On-Board
Diagnostics).

— Check vehicle wiring harness for continuity and
shorts to ground.

- Make sure all connectors are engaged
properly.

- Make sure all terminals in connectors are
properly seated.

— Check all connectors for damage, corrosion,
water, bent pins and missing or damaged seals.

® Have items been checked?

B2 | CHECKHARNESS CONNECTIONS

® Check that vehicle harness connector is fully Yes
engaged on transaxie connector. No

® Check that vehicle harness connector terminals are
fully engaged in connector.

® Are the harness/terminals fully engaged?

GO to B3.
SERVICE as required.
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST B: DIAGNOSTIC TROUBLE CODES: 636, 637 and 638 TOT HIGHER/LOWER THAN EXPECTED

{Continued)
TEST STEP RESULT ACTION TO TAKE
B3 | CHECKRESISTANCE OF TOT SENSOR
NOTE: Be sure tester solenoid select switch is in the Yes GO to B4,
?ézﬁf CHECK position or damage to chmmeter may No GO to BS.

@ Vehicle at normal operating temperature.
® Disconnect vehicle harness at transaxle.

CAUTION: Do not pry on connector. Pull vehicle
harness conneclor.

@ Install Rotunda Transmission tester 007-00085 or
equivalent to transaxie connector.

® SetBench/Drive switch to BENCH mode.

® Rotate solenoid select switch to OHMS CHECK
mode.

@ Connect ohmmeter negative lead to -TOT jack and
positive lead to +TOT jack.

® Performtests 1and 2.

NOTE: While performing Tests 1 and 2 observe
resistances. Code 637 is set if resistance value
exceeds 869K ohms (OPEN circuit). Code 638 is set
if resistance value falls below 597 ohims (SHORT

circuit).
® Testi
® Record resistance.
@ Resistance should be approximately in the following
ranges: ‘
TRANSMISSION FLUID TEMPERATURE
Resistance
°c F {Ohms)
0-20 32-58 100K-37K
21-40 59-104 37K-16K
41-70 105-158 18K-5K
71-80 159-194 5K-2.7K
91-110 195-230 2.7K-1.5K
111-130 231-266 1.5K-0.8K
@ Test2

® Check for intermittent short or open.

® [fresistance was between 0.8K and 100K ohms,
perform following test. If transaxle is cold, run
transaxle to heat it up. If transaxie is warm, allow
transaxle to cool. Check TOT sensor resistance
again. Compare resistance with initial resistance.
Resistance should decrease if transaxle was
heated and should increase if transaxle was
aliowed to cool. If correct change inresistance
occurs, REPEAT On-Board Diagnostics.

@ lsresistance inrange?
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST B: DIAGNOSTIC TROUBLE CODES: 636, 637 and 638 TOT HIGHER/LOWER THAN EXPECTED
{Continued)

TEST STEP RESULT ACTION TO TAKE
B4 | CHECKTOT SENSOR/HARNESS FOR SHORTTO
GROUND
@ Check for continuity between BAT- jack (engine Yes GO to BS.
ground} and appropriate jack (-TOT and +TOT) with No REPEAT Self-Test. If DTC
ohmmeier or other low current tester (less than 200 is still present REEFER to
mlihampg). e . the Powertrain
® Com?ees_tlon should show infinite resistance (no Control/Emissions
o §°§§:mmy)' tinbity? Diagnosis Manual®” for
& tnere conuinuity ¢ PCM and vehicle harness
diagnosis.
BENCH
NOT USED
DEIVE >4 | HOTE: GEAR

i ﬁg‘f LEVER

1SS EXT POWER

Wm’ NO. 3122-882

CONNECT OHMMETER
BETWEEN EACH
TOT JACKS AND
BAT - JACK
D1036%-B
B5 | AXODE (AX4S) INTERNAL ELECTRONIC
DIAGNOSTICS
@ Drain transaxie fluid. Yes GO to BB.
@ Remove iransaxie side pan. .
® Check that internal harness connector is fully No SERVIGEas required:
engaged on the TOT sensor.
® Check that internal harness connector terminals are
fully seated in the connector.
@ Inspect the connector for damage.
@ s everything in good condition?
B6 | CHECKINTERNAL AXODE (AX4S) HARNESS
{CONTINUITY)
@ Disconnectinternal harness from TOT sensor. Yes GO 1o BY.
CAUTION: Do not probe into the connector No REPLACE internal
terminals. harness. GO to B8.

@ Connect positive lead from an ohmmeter to tester
+TOT jack and negative lead at Black wire of TOT
sensor connecior.

® Record resistance. Resistance should be less than
0.8 ohm.

@ Connect positive lead from ohmmeter to tester -TOT
jack and negative lead to the White wire of the TOT
wire connecior.

@ Recordresistance. Resistance should be less than
0.5 ohm.

@ Iseachresistance less than 0.5 ohm?

27 Canbe purchased as a separate item.
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Transaxle, Automatic—AXODE (AX48) 07-01-71

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST B: DIAGNOSTIC TROUBLE CODES: 836, 637 and 638 TOT HIGHER/LOWER THAN EXPECTED
{Continued)

TEST €TEP RESULY

B7 | CHECKINTERNAL AXODE (AX45) HARNESS (SHORTS
TO GROUND)

® Check for continuity between BAT- jack (engine Yes "l REPLACE internal
ground) and appropriate wire (+TOT and -TOT) with harness. GO to B8,
ohmmeter or other low current tester {less than 200 .
milliamps). No GO to BE.

ACTIONTO TAKE

Sensor Wire From Top Connector
TOT+ Black
TOT- White

@ Connection should show infinite resistance (no
continuity).
@ s there continuity?

B8 | CHECKTOT SENSOR RESISTANCE
® Check sensor resistance by connecting an Yes
ohmmeter at terminals of TOT sensor assembly. No

® Record resistance.
® Resistance should be in range of temperature of

GO to BS.
REPLACE TOY sensor.

vehicle.
® Resistance should be approximately in the following
ranges:
TRANSMISSION FLUID TEMPERATURE
Resistance
°C °F {Ohms)

0-20 32-58 100K-37K
21-40 58-104 37K-16K
41-70 105-1568 16K-8K
71-80 159-194 5K-2.TK
91-110 195-230 2.7K-1.5K
111-130 231-266 1.5K-0.8K

® |sresistance inrange?
B9 | CHECKTOT SENSOR FOR SHORT TO GROUND

® Check for continuity between BAT- jack {engine Yes REPLACE TOT sensor.
ground) and appropriate terminal on TOT with No B> RERUN Self-Test. fDTC
ohmmeier or other low current tester (less than 200 is still present, REFER i
milliamps). Boneiraln
v Control/Emissiong

Sensor Terminai Diagnosis Manual®® to
TOT +/- diagnose vehicle harness
or PCM concerns.

@ Connection should show infinite resistance {no
continuity).
® s there conlinuity?

TD 103468

28 Can be purchased as a separate item.
1883 Taurus/ Sable July, 1882



07-01-72 Transaxle, Automatic—AXODE (AX4S) 07-01-72

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST C: DIAGNOSTIC TROUBLE CODES 628 TORQUE CONVERTER ERROR DETECTED, 652 TORQUE
CONVERTER CLUTCH CIRCUIT FAILURE AND 656 CONTINUOUS SLIP ERROR DETECTED

TEST STEP RESULT ACTION TO TAKE
C1 i AXODE (AX48) ELECTRONIC DIAGNOSTICS

@ The following items must be checked before Yes
proceeding: No
— Check the PCM for proper function (On-Board
Diagnostics).
— Check vehicle wiring harness for continuity and
shorts to ground.
— Make sure all connectors are engaged
properly.
— Make sure all terminals in connectors are
properly seated.
— Check all connectors for damage, corrosion,
water, bent pins and missing or damaged seals.
® Have items been checked?

C2 | CHECKHARNESS CONNECTIONS

® Check that vehicle harness connector is fully Yes
engaged on transaxle connecior. No

@ Check that vehicle harness connector terminals are
fully engaged in connector.

® Are connector/terminals fully engaged?

C3 | TRANSAXLE FUNCTIONAL TEST
® Disconnect vehicle harness at transaxie. Yes

CAUTION: Do not pry connector. Pull vehicle No
harness connector.

GO0 C2.
PERFORM checks.

GOtoCs.
SERVICE as required.

GO to C4.
GO to C5.

@ Install tester to transaxle connector.
® Using tests outlined under Transmission Tester
Instructions.
— Perform TCC Solenocid Function Test as
outlined.

NOTE: LED will turn GREEN when solenoid
activates and turns OFF when dsactivated.
LED will turn RED if an activated
solenoid/harness is shorted to B+. LED will
remain OFF if an activated solenoid/harness is
shorted to ground or no continuity (open
circuit).

@ Does TCC (LED GREEN) activate when tester
switch is depressed?

C4 | TRANSAXLE DRIVE TEST

@ Perform Transaxle Drive Test as outlined. Yes REFER to Powertrain
® While in second gear depress the TCC switch. Control/Emissions
@ Does TCC activate (LED GREEN)? Does engine Diagnosis Manual® to
rpm drop? diagnose PCM and
vehicle harness
concerns.
No GO to C5.

T8 | CHECK RESISTANCE OF SOLENOID/HARNESS
MOTE: Refer to AXODE (AX48) Transmission Tester for Yes

GO to C6.

terminal locations. No internal harness or
® Set Bench/Drive switch to BENCH mode. solenoid may be
@ Rotate gear select switch to OHMS CHECK mode. damaged. GO to C7.

& Connectohmmeter negative lead to TCC jack and
positive lead to VPWR jack on tester.
Thisistotest TCC.

@ Record resistance. Resistance should be between
{.98-1.6 chms.

® Isthe resistance within specifications?

29 Can be purchased as a separate item.
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07-01-73

07-01-73 Transaxle, Auto

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST C: DIAGNOSTIC TROUBLE CODES 628 TORQUE CONVERTER ERROR DETECTED, 652 TORQUE
CONVERTER CLUTCH CIRCUIT FAILURE AND 656 CONTINUOUS SLIP ERROR DETECTED {Continued)

TEST STEP RESULT ACTION TO TAKE
€& | CHECK SOLENOID/HARNESS FOR SHORT TO
GROUND
® Check for continuity between BAT- jack (engine Yes GOtoC7.
ground) and appropriate jack with an ohmmeier or No B> REFER to
other low current tester {less than 200 milliamps). Hydraulic/Mechanical
Diagnosis as outlined to
Solenocid Tester Jack diagnose torque
TCC TCC VPWR converter cluich
concerns.
® Connection should show infinite resistance (no
continuity).
® s there continuity?

/OQ

vewr  STATUS |

ACTIVATE

/ r SHIFT SOLENOIDS h

@/‘\

554 ‘ STATUS | 2 4 4
Q[ oFf__ |Lcreen J| OFF || GREEN

S s O CeEEnmmmre ]
O O— 0o
§8-3

GEAR SELECT

CONNECT OHMMETER *~
BETWEEN EACH
OF THE TCC
JACKS AND

BAT - JACK

# NOT USED

EXT POWER

PART NQ. 3122-882

D10370-B

C7 | AXODE (AX4S) INTERNAL ELECTRONIC

DIAGNOSTICS
® Draintransaxie fluid. Yes GO to C8.
® Remove transaxle side pan. No SERVICE as required.

@ Check that the internal harness connector is fully
engaged on the TCC solenoid assembly. i

& Check that the internal harness connector terminals
are fully seated in the connector.

@ Inspect the connector for damage.

@ Are ihe connecior/terminals in good condition?

1993 Taurus/ Sable July, 1882



07-01-74 Transaxle, Automatic—AXODE (AX4S) 07-01-74

w

DIAGNOSIS AND TEST {Continued)

PINPOINT TEST C: DIAGNOSTIC TROUBLE CODES 628 TORQUE CONVERTER ERROR DETECTED, 852 TORQUE
CONVERTER CLUTCH CIRCUIT FAILURE AND 656 CONTINUOUS SLIP ERROR DETECTED (Cmﬁmued)

TEST STEP RESULT ACTION TO TAKE
£8 | CHECKINTERNAL AXODE (AX4S)HARNESS

{CONTINUITY)

@ Disconnect the internal harness from the solenoid Yes GOt Y.
assembly. {TCC wire connector). No REPLACE internal
CAUTION: Do not probe into connector harness. GO to C10.
terminals.

® Connect positive lead from an chmmeter to tester
TCC jack and the negative lead at the Brown wire at
the TCC connector.

® Hecordresistance. Resistance should be less than
0.5 ohimn.

® Nexti, connect the positive lead from an ohmmeter to
the tester VPWR jack and the negative lead {o the
Green wire of the TCC connector.

@ Record resistance.

@ Iseachresistance less than 0.5 ochm?

Cg | CHECKINTERNAL AXODE (AX4S) HARNESS (SHORTS

TO GROUND)
® Check for continuity between BAT- jack (engine Yes REPLACE internal
ground) and the appropriate wire with an ohmmeter harness. GO to €10.
or other low current tester (less than 200 milliamps). No GOto C10.
Solencid Wire
TCC Brown
Green

@ Connection should not show continuity (infinite).
@ s there continuity?

C10 | CHECK SOLENOID RESISTANCE

& Check solenoid resistance by connecting an Yes
ohmmeter to the terminals of the TCC solenoid. No

@ Hecord resistance.

@ Resistance shouid be between 0.98-1.6 ohms.

® lsresistance within specifications?

C11 | CHECK SOLENOID FOR SHORT TO GROUND

® Check for continuity between BAT- jack {engine Yes
ground) and each solenoid terminal on the TCC with No
an chmmeter or other low current tester {less than
200 milliamps).

GOto C11.
REPLACE TCC solenoid.

REPLACE TCC solenoid.

REFERto
Hydraulic/ Mechanical
Diagnosis as outlined.

Solenoid Terminal
TCC +/-

® Connection should show infinite resistance (no
continuity).
@ |s there continuity?

TD103478
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07-01-75

Automatic—AXODE (AX4S)

07-01-75

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST D: DIAGNOSTIC TROUBLE CODES: 522 MLP NOT INDICATING PARK FOR TEST; 634 MLP YOLTAGE
HIGHER/LOWER THAN EXPECTED

RESULT

TEST STEP ACTIONTO TAKE

D1 ! AXODE (AX4S) ELECTRONIC DIAGNOSTICS

@ The following items must be checked before Yes
proceeding: No
—  Check the PCM for proper function (On-Board
Diagnostics).
— Check vehicle wiring harness for continuity and
shorts to ground.
— Make sure all connectors are engaged
properly.
— Make sure all terminals in connectors are
properly seated.
— Check all connectors for damage, corrosion,
water, bent pins and missing or damaged seals.
@ Have items been checked?

D2 | CHECK HARNESS CONNECTIONS

@ Check that vehicle harness connector is fully Yes
engaged on transaxle manual lever position (MLP) No
sensor connector.

@ Check that vehicle harness connector terminals are
fully engaged in connector.

© Are connector/terminals fully engaged?

D3 | ADJUST MANUAL LEVER POSITION (MLP) SENSOR

@ Apply the parking brake. Yes

@ Place transaxle in NEUTRAL. No

@ Verify manual lever position using Gear Position
Sensor Adjuster Tool T91P-70010-A.

@ s sensor adjusted correctiy?

D4 | CHECK OPERATION OF MANUAL LEVER POSITION
SENSOR

@ Disconnect vehicle harness from MLP sensor. Yes

GC1icD2.
PERFORM checks.

GO toD3.
SERVICE as required.

GO to D4.

ADJUST sensor as
outlined under Transaxle
Assembly and REPEAT
Seli-Test.

REFER to Powertrain
Control/Emissiong

CAUTION: Do not pry connector. Compress lever

and pull out on connector.

@ Insert Manual Lever Position Sensor Tester

Diagnosis Manua!® for
diagnosis of PCM and
vehicle wiring harness.

D89T-70010-A or equivalent into the MLP sensor. No
@ Plug ohmmeter into MLP tester.
@ Using procedures on tester, verify sensor functions
in all positions.
— Check continuity and resistance in all positions.

NOTE: For AXODE (AX48) the second gear
position on the tester has the same resistance
as the AXODE (AX48) in DRIVE (second gear

REPLACE MLP sensor
and RERUN Self-Test.

SHO only).
Transaxie Shift Resistance (Ohms)
Position Minimum Masdimum

P 3770 4807

R 1304 1593

M 660 807

oD 381 442

2/D 180 232

i 78 95

@ Isthe MLP sensor within specifications?

TD10292B

30 Can be purchased as a separate item.
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(Continued)

PINPOINT TEST E: DIAGNOSTIC TROUBLE CODES: 624 AND 625 EPC CIRCUIT FAILURES

TEST STEP

RESULT

ACTION TO TAKE

E1 i AXODE (AX4S) ELECTRONIC DIAGNOSTICS

® The following items must be checked before
proceeding:
— Check the PCM for proper function (On-Board
Diagnostics).
— Check vehicle wiring harness for continuity and
shorts to ground.
— Make sure all connectors are engaged
properly.
— Make sure all terminals in connectors are
properly seated.
— Check all connectors for damage, corrosion,
water, bent pins and missing or damaged seals.
@ Have items been checked?

Yes
No

GO0 E2.
PERFORM checks.

E2 | CHECKHARNESS CONNECTIONS

® Check that vehicle harness connector is fully
engaged on transaxle connector.

® Check that vehicle harness connector terminals are
fully engaged in connector.

@ Are connectors/terminals fully engaged?

Yes
No

GO to E3.
SERVICE as required.

E3 | TRANSAXLE FUNCTIONAL TEST

@ Disconnect vehicle harness at transaxle connector.

CAUTION: Do not attempt to pry connector. Pull
vehicle harness connector.

@ Install line pressure gauge at line tap on case.

@ Install Rotunda Transmission Tester 007-00085 or
equivalent to transaxle connector.

Set Bench/Drive switch to DRIVE mode.

Rotate gear selector switch to first gear position.
Using tests outlined under Tester Instructions,
perform EPC Functional Test.

NOTE: LED will turn GREEN when solenoid activates
and turn OFF when deactivated. LED will turn RED if
activated solenoid/harness is shorted to B+. LED
will remain OFF if an activated solenoid/harness is
shorted to ground or no continuity (open circuit).

® Does EPC (LED) activate when EPC switchis
depressed?

® Observe line pressure on gauge while depressing
the EPC switch (engine must be running).

@ Doesline pressure drop?

e e e

Yes

No

REFER to Powertrain
Control/Emissions
Diagnosis Manual®' to
diagnose PCM or vehicle
harness.

GO to E4.

E4 | CHECK RESISTANCE OF SOLENOID/HARNESS

@ Set Bench/Drive switch to BENCH mode.

® Rotate gear select switch to OHMS CHECK
position.

@ Connect ohmmeter negative lead to EPC jack and
positive lead to VPWR jack on tester. This is to test
EPC solenoid and harness.

® Recordresistance.

® Isresistaence between 3.23-5.5 ohms?

Yes
No

GOtoES.

internal harness or
solencid may be
damaged. GO to ES6.

81 Can be purchased as a separate item.
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07-01-77

(Continued)

PINPOINT TEST E: DIAGNOSTIC TROUBLE CODES: 624 AND 625 EPC CIRCUIT FAILURES (Continued)

TEST STEP RESULT ACTION TO TAKE
E5 | CHECK SOLENOID/HARNESS FOR SHORTTO
GROUND
® Check for continuity between BAT- jack {engine Yes GO to EG.
ground) and appropriate jack with an ohmmeter or No REFER to

other low current tester (less than 200 milliamps}). Hydraulic /Mechanical

Diagnosis charts as
Solenocld Tester Jack cutlined.
EPC EPC
VPWR
N TESTER
AN/AX4S

L vewR N\ STATUS
LVATE

A\

WA =~} CoNNEGT
OHMMETER
) = s 5 BETWEEN
7 )[Green [ oFF_ [ Green EA\&?SE:I\?D
o GG ) BAT - JACK
7] (GREEN | [GREEN
GEAR SELECT ——J
18/
JE
CK
% NOT USED
e
) EXT POWER g
g BAT % BAT =
PART MO, 3132-882
D10371-B
® Connection should show infinite resistance (no
continuity).
® ls there continuity?
EEG | AXODE (AX4S) INTERNAL ELECTRONIC
DIAGNOSTICS
® Draintransaxie fluid_. Yes GOt ET.
® Remove transaxle side pan. No SERVICE as reguired.

@ Check that the internal harness connector is fully
engaged on the EPC solenoid assembly.

@ Check thatinternal harness connector terminals are
fully seated in the connector.

@ Inspect the connector for damage.

e lseverything engaged and in good condition?
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DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST E: DIAGNOSTIC TROUBLE CODES: 624 AND 625 EPC CIRCUIT FAILURES (Continued)

TEST STEP

RESULT

ACTION TO TAKE

E7

CHECK INTERNAL AXODE (AX4S) HARNESS
{CONTINUITY)

@ Disconnect internal harness from the EPC solenoid
assembly.

@ Connect the positive lead from chmmeter to the
tester EPC jack and the negative lead at the Blue
wire at the EPC connector.

@ Record resistance. Should be less than 0.5 ohm.
& Connect the positive lead from an ohmmeter to the
tester VPWR jack and the negative lead at the

Green wire at the EPC connector.
@ Recordresistance.
® s eachresistance less than 0.5 chm?

Yes
No

GO to ES8.

REPLACE internal
harness. GO 10 EQ.

Eg

CHECKINTERNAL AXODE (AX48) HARNESS (SHORTS
TO GROUND)

@ Check for continuity between BAT- jack (engine
ground) and the appropriate wire with an ohmmeter
or other low current tester {less than 200 milliamps).

Solenoid Wire

EPC Green -
Blue+

® Connection should show infinite resistance (no
continuity).
@ s there continuity?

Yes

No

REPLACE internal
harness. GO t0 ES.

GO0 E9.

E9

CHECK SOLENOID RESISTANCE

® Check solenoid resistance by connecting an
chmmeter at the EPC terminals of the solenoid
assembly.

® Record resistance.

® lsresistance between 3.23-5.5 chms?

Yes
No

GO0 E10.
REPLACE EPC solenoid.

E10

CHECK SOLENOID FOR SHORT TO GROUND

@ Check for continuity between BAT- jack (engine
ground) and each EPC terminal with chmmeter or
other low current tester (less than 200 milliamps).

Solenoid Terminal

EPC +/-

@ Connection should show infinite resistance (no
continuity).
@ [sthere continuity?

Yes
No

REPLACE EPC solenoid.

REFER to
Hydraulic/Mechanical
Diagnosis charts as
outlined.

TD10348B

?BNPOEN@%T TEST F: DIAGNOSTIC TROUBLE CODE: 639 INSUFFICIENT INPUT FOR TRANSMISSION SPEED SENSOR

— Check the PCM for proper function {On-Board
Diagnostics).

— Check the vehicle wiring harness for continuity
and shorts to ground.

— Make sure ali connectors are engaged
properly.

— Make sure all terminals in connectors are
properly seated.

— Check ali connectors for damage, corrosion,
water, bent pins and missing or damaged seals.

& Have items been checked?

TEST STEP RESULT ACTION TO TAKE
F1 f AXODE (AX48) ELECTRONIC DIAGNOSTICS
@ The following items must be checked before Yes GOtoF2.
proceeding: No PERFORM checks.

1893 Taurus/ Sable July, 1892




07-01-79 Transaxle, Automatic—AXODE (AX4S 07-01-79

DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST F: DIAGNOSTIC TROUBLE CODE: 639 INSUFFICIENT INPUT FOR TRANSMISSION SPEED SENSOR

{Continued)
TEST STEP RESULT ACTION TO TAKE
F2 | CHECK HARNESS CONNECTIONS
® Check that vehicle harness connector is fully Yes GO o Fa.
engaged on transaxle T8S connector. No SERVICE as required.

® Check that vehicle harness connector terminals are
fully engaged in connecior.
@ Are connectors/terminals fully engaged?

F3 | TRANSAXLE FUNCTIONAL TEST

® Disconnect vehicle harness at TSS sensor. Yes REFER to the Powertrain
Control/Emissions

CAUTION: Do not pry on the connector. Pull Diagnasisgzifgsg 0
vehicle harness connector. diagnose vehicle harness

® Connect Rotunda Transmission Tester 007-00085 or or PCM concerns.
equivalent onto TSS sensor. No GO to F4.

@ Connect voltmeter positive lead to +T8S and
negative lead to -TSS. Set voltmeter to AC.

® Perform TSS Function Test. Monitor voltmeter.

@ Does voltage increase with an increase in vehicle
spesad?

F4 | CHECK RESISTANCE OF TRANSMISSION SPEED

SENSOR (TSS)

NOTE: Refer to Transmission Tester for terminal Yes GO toF5.

locations. No REPLACE sensor.

© Connect chmmeter negative lead to +TSS jack and RERUN TSS Function
positive lead to -TSS jack on tester. Test.

This is to test TSS sensor.
@ Recordresistance.
@ Isresistance between 100-200 ohms?

32 Can be purchased as a separate itemn.
1993 Taurus/ Sable July, 1982



DIAGNOSIS AND TESTING (Continued)

PINPOINT TEST F: DIAGNOSTIC TROUBLE CODE: 639 INSUFFICIENT INPUT FOR TRANSMISSION SPEED SENSOR

{Continued)
TEST STEP RESULT ACTION TO TAKE
E5 ‘ CHECK SENSOR FOR SHORT TO GROUND
® Check for continuity between BAT- jack (engine No REPLACE TSS sensor.
ground) and appropriate jack with an chmmeter or RERUN TSS Function
other low current tester (less than 200 milliamps). Test.
Yes GO to F6.
Sensor Tester Jack
T8S +T58
-188
® Connection should show infinite resistance (no
continuity),
@ s there continuity?
BENCH
NOT USED
MODE
HEEE Ry N heed
DRIVE 4 %:%5: gean
g TSS

EXT POWER

PART NO. 3122-882

CONNECT OHMMETER
BETWEEN EACH
TSS JACKS AND
BAT - JACK
D10372-8
Fé | CHECKTSS MAGNETISM
@ Remove TSS from transaxle. Yes GOtoF7.
@ Place TSS against a metal surface to which a )
magnet would stick. The TSS should be magnetized No ?gg;ﬁg&;ﬁ%ezERUN
and stick to metal surface. ’
@ Does TSS stick?

1883 Taurus/ Sable July, 1892




DIAGNOSIS AND TESTING (Continued)

tic——AXODE (AX4S)

07-01-81

PINPOINT TEST F: DIAGNOSTIC TROUBLE CODE: 639 INSUFFICIENT INPUT FOR TRANSMISSION SPEED SENSOR

@ With remote starter switch start and stop engine
until a tooth of the exciter wheel is visible through
the TSS hole.

NOTE: Ensure a tooth is visible. The exciter wheel
will always be visible through the TSS hole.

EXCITER
TOOTH

D8s72-A

® Measure the depth of the exciter wheel tooth from
the outer edge of the chain cover, Distance should
not exceed 20.62mm (0.81 inch). MARK tooth with a
marker and REPEAT for all four teeth.

@ ls depth within specifications?

{Continued)
TEST STEP RESULT ACTION TO TAKE
F7 | CHECK EXCITER WHEEL
® Remove transmission speed sensor. Yes REPLACE TS5. RERUN

78S Function Test.

SERVICE or REPLACE
exciter wheel as
required. RERUNTSS
Function Test.

No

TD10348B

Shift Point Road Test

This test verifies that shift control valves are operating

properly. '

1. Bring engine and transaxle up to normal operating
temperature.

2. Operate vehicle with transaxle selector in
©range.

3.  Apply minimum throttle pressure and observe
upshift speeds and speed at which torque
converter cluich applies.

4. Stop vehicle and move transaxle selector to D
range. Repeat Step 3. Transaxle will make all
upshifts except 3-4 and torque converter clutch
apply should occur above 46 km/h {27 mph).

5. Depress accelerator pedal to floor, wide open
throtile (WOT). Transaxle should shift from third
to second, or third to first depending on vehicle
speed, and torque converter clutch should
release.

6. With vehicle speed above 48 km/h {30 mph),
move transaxie selector from D range to 1range
(LOW) and remove foot from accelerator pedal.
Transaxie should immediately downshift to
second gear. When vehicle speed drops below
32 km/h (20 mph), transaxle should downshift
into first gear.

7. I transaxle fails to upshift and/or downshift as
outlined, refer to Quick Test.

Transaxie Fluid Level Check

CAUTION: Vehicles should not be driven if fluid
level is below DO NOT DRIVE hole.

Transaxle—Operating Temperature

The automaiic transaxle fluid level can only be
established at an operating temperature of
66°C-77°C (150°F-170°F) (dipstick is hot to the
touch). The operating temperature may be obtained
by driving 24-32km (15-20 miles) of city-type driving
with the outside temperature above 10°C (50°F).

Transaxie— Room Temperature

NOTE: The AXODE (AX48) transaxle cannot have
fluid level established at room temperature.

Fluid level can only be checked at room temperature
21°C-35°C (70°F-95°F) (dipstick cool to the touch)
to verify that the level is above the DO NOT DRIVE
mark. If fluid level is below, then add only enough
Synthetic MERCON® Multi-Purpose Automatic
Transmission Fluid E6AZ-19582-B (ESR-M2C 163-A2)
or equivalent to bring the level above the DO NOT
DRIVE mark. Operating temperature must be oblained
as outlined to establish correct fluid level if any fluid is
added during room temperature check.

Dipstick Reading

The fluid level on the dipstick should be within the
cross-hatched area at operating temperature. The
fluid level on the dipstick should read above the DO
NOT DRIVE mark (bottom hole on dipstick) at room
femperature.

Check the fluid as follows:

1983 Taurus/ Sable July, 1982




DIAGNOSIS AND TESTING (Continued)

1. With the transaxle in PARK, engine atidle rpm,
foot brakes applied and vehicle on level surface,
move the transaxle selector lever through each
range, allowing time in each range io engage
fransaxle. Return to PARK, applying parking
brake fully and block the wheels. Do not turn off
the engine during the fluid level check.

2. Clean all dirt from the transaxle fluid dipstick cap
before removing the dipstick from the filler tube.

3. Pull the dipstick out of the tube, wipe it clean and
push it all the way back into the tube. Ensure itis
fully seated.

4. Pull the dipstick out of the filler tube again and
check the fluid level.

NOTE: The fluid level indication on the dipstick
will be different at operating temperature and
room temperature. For the correct fluid jevel
reading on the dipstick, follow the appropriate
instructions stated previcusly.

CAUTION: If vehicle has been operated for an
extended period at high speed, or in city
traffic in hot weather, or vehicle is being
used to tow a trailer, the fluld must cool
approximately 30 minutes after engine has
been turned off for an accurale reading to be
obtalned.

CAUTION: Use of a fluid other than specified
could resull In ransaxie malfunction and/or
failure.

If necessary, add enough fiuid through the filler
tube to raise the level to the correct height.

CAUTION: Do not overfill the transaxde. This
will result in foaming, loss of fluid through the
vent and possible transaxie malfunction. If
overfill occurs, excess fluid must be
removed.

5. Install the dipstick, making sure it is fully seated in
the tube.

Overfill can cause the fluid to foam and spili out
through the vent, resulling in a fransaxle
malfunction.

Underfill can result in transaxle loss of
engagement or slipping. This condition is most
evident in cold weather or when the vehicle is
parked or being driven on a hill.

if the transaxie fluid level is checked when the
fluid Is at room temperature, the dipstick could be
misread to indicale that fluid should be added. ¥
fluid is added a1 this time, an overfill condition
could result when the fluid reaches operating
temperatures of 66°C-77°C (180°F-170°F)
{dipstick hot 10 touch).

FLUID LEVEL AT
OPERATING TEMPERATURE
66°C-77°C {150°F-170°F)

T wr av

“DO NOT DRIVE” HOLE

DE433-8

L

Transaxle Fluid Condition Check
1. Perform Transaxle Fiuid Level Check as outlined.

2. Observe color and odor of fluid. It should be red,
not brown or black. Odor can sometimes indicate
an overheating condition or clutch disc or band
failure.

3. Use an absorbent white facial tissue to wipe
dipstick. Examine stain for evidence of solids
{specks of any kind) and for coolant signs {(gum or
varnish on dipstick).

If specks are present in the oil or there is
svidence of coolant, the transaxle oil pan must be
removed for further inspection. If fluid
contamination or transaxle failure is confirmed by
further evidence of coolant or excessive solids in
the oil pan, the transaxle must be disassembled
and completely cleaned and serviced. This
includes cleaning the torgue converter and
transaxle cooling system. It would be a waste of
time to perform any further checks before
cleaning and servicing the transaxle. During
disassembly and assembly, all overhaul checks
and adjustments of clearances and end play must
be made. After the transaxle has been serviced,
all diagnosis tests and adjustments listed in the
Diagnosis and Testing charts must be completed
to ensure that the condition has been corrected.

High or Low Fluid Level

A fluid level that is too high will cause the fluid to
become aerated. Aerated fluid will cause low control
pressure and the aerated fiuid may be forced out the
vent.

A fluid level that is too low can affect the operation of
the transaxle. Low level may indicate fluid leaks that
could cause transaxle damage.

Transaxle Fluid Leakage Checks

Check the vehicle speed sensor (VSS) and
speedometer cable connection at the fransaxie.
Replace the rubber seal if necessary.

Leakage at the oil pan gasket ofien can be stopped by
tightening the attaching bolts to specification. If
necessary, replace the gasket.

Check the speedometer gear cover seal.
Check the chain cover-to-case gasket.
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Transaxie, Automatic—AXODE (AX4S)

Check the bulkhead connectors to chain cover.
Replace bulkhead assembly, if necessary.

Check the fluid filler tube connection at the transaxie
case. If leakage is found here, install 2 new grommet.

CAUTION: Do not try to stop the oil leak by
increasing the torque beyond specification. This
may cause damage to the case threads.

Check the fluid lines and fittings between the transaxle
and the cooler in the radiator tank for looseness, wear,
or damage. If leakage cannot be stopped by tightening
a fluid line tube nut, replace the damaged parts. Refer
to Oil Cooler and Steel Lines. When oil is found to be
leaking between the case and the cooler line fitting,
tighten the fitting to maximum specification. If the leak
continues, replace the cooler line fitting and tighten to
specification. The same procedure should be followed
for oil leaks between the radiator cooler and cooler
line fittings.

Check the engine coolant in the radiator. If transaxle
fluid is present in the coolant, the cooler in the radiator
is probably leaking.

The cooler can be further checked for leaks by
disconnecting the lines from the cooler fittings and
applying 345-517 kPa (50-75 psi) air pressure to the
fittings. Remove the radiator cap to relieve the
pressure buildup at the exterior of the oil cooler tank. If
the cooler is leaking and/ or will not hold pressure, the
cooler must be replaced.

If leakage is found at either the throttle control cable
grommet or the manual lever shaft, replace either or
both seals.

Oil-soluble aniline or fluorescent dyes premixed at the
rate of 2.5ml (1/2 teaspoon) of dye powder to 0.23L
(1/2 pint) of transmission fluid have proven helpful in
locating the source of fluid leakage. Such dyes may be
used to determine whether an engine oil or
transmission fluid leak is present, or if the fluid in the oil
cooler leaks into the engine coolant system. A black
light must be used with the fluorescent dye solution.

Check the power steering gear system. The power
steering gear system is positioned over the rear of the
transaxle and is filled with transmission fluid. Leaks
from the power steering gear may pooi on the
transaxle before dripping onto the ground, thus giving
the appearance of a iransaxle fluid leak.

Inspect both components carefully before
disassembling either. If the power steering system is
found to be leaking, refer to Section 11-02. After an
engine oil filter change, some residual oil may blow
back on the transaxle giving the appearance of
transaxle fluid leakage. The area should be cleaned
and checked after running the engine.

When one or more of the fluid cooler steel tubes must
be replaced, each replacement tube must be
fabricated from the same size steel tubing as the
original line.

Using the old tube as a guide, bend the new tube as
required. Add the necessary fittings and install the
tube.

After the fittings have been tightened, add fluid as
needed and check for fluid leaks.

Qil Cooler Tube Leakage

When fluid leakage is found at the oil cooler, the cooler
must be replaced. Refer to Section 03-03.

Fluid Leakage in Converter Area

{n diagnosing and correcting fluid leaks in the
converter area, use the following procedures to locate
the exact source of the leakage. L.eakage at the front
of transaxle, as evidenced by fluid around the
converter housing, may have several sources. By
careful observation, it is possible in many instances to
pinpoint the source of the leak before removing the -
transaxle from the vehicle. The paths which the fluid
can take to reach the bottom of the converter housing
are as follows:

1. Fluid leaking by the converter hub seal lip will tend
to move along the drive hub and onto the back of
the impeller housing. Except in the case of a total
seal failure, fluid leakage by the lip of the seal will
be deposited on the inside of the converter
housing only, near the outside diameter of the
housing.

2. Fluid leakage by the outside diameter of the
converter hub seal and the case will follow the
same path which the leaks by the inside diameter
of the seal follow.

3. Fluid leakage from the converter-to-flywheel stud
weld will appear at OD of converter on back face
of flywheel and in the converter housing only near
the flywheel. If a converter-to-flywheel stud leak
is suspected, remove converter and pressure
check as outlined.

4. Engine oil leaks are sometimes improperly
diagnosed as transaxle front pump seal leaks.
The following areas of possible leakage should
also be checked to determine if engine oil leakage
is causing the concern.

a. Leakage at the rocker arm cover may allow
oil to flow over the converter housing or seep
down between the converter housing and
cylinder block causing oil fo be present in or
at the bottom of the converter housing.

b. Oil gallery plug leaks will allow oil to flow
down the rear face of the block to the
converter housing.

c. Leakage at the crankshaft seal will work
back to the flywheel and then into the
converter housing.
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DIAGNOSIS AND TESTING (Continued)

5. The following procedures should be used to
determine the cause of the leakage before
service is made.

a. Remove the transaxle dipstick and note the
color of the fluid. Original factory fill fluid is
dyed red to aid in determining if leakage is
from the engine or transaxie. Unless a
considerable amount of makeup fluid has
been added or the fluid has been changed,
the red color should assist in pinpointing the
leak.

b. Remove the converter housing cover. Clean
off any fluid from the top and bottom of the
converter housing, front of the transaxie case
and rear face of the engine and oil pan. Clean
the converter area by washing with a suitable
nonflammabile solvent and biow dry with
compressed air.

¢. Wash out converter housing and the front of
the flywheel. The converter housing may be
washed out using cleaning solventand a
squirt-type oil can. Blow all washer areas dry
with compressed air.

d. Start and run the engine until the transaxie
reaches its normal operating temperature.
Observe the back of the block and top of the
converter housing for evidence of fluid
leakage. Raise the vehicle on a hoist. Refer
to Section 00-02. Run the engine at fast idle,
then at engine idle, occasionally shifting to
the DRIVE and REVERSE ranges to increase
pressure within the transaxle.

Observe the front of the flywheel, back of the
block (in as far as possible) and inside the
converter housing and front of the fransaxle
case. Run the engine until fluid leakage is
evident and the source of leakage can be
determined.

CONVERTER «
HUB SEAL

CRANKSHAFT
SEAL

TORQUE
CONVERTER -~ DB218-A

Converter Leakage Check

if welds on the torque converter indicate leakage,
remove the converter and make the following check.

Assemble Rotunda Torque Converter Leak Test Kit
02 1-00054 or equivalent to the converter. Test the
converter for leaks, following the directions supplied
with the Kit.

ROTUNDA TORQUE CONVERTER LEAK
TEST KIT 021-00054 DE7S0-A

NOTE: Prior to performing the following test
procedure, the PCM Quick Test should be completed
and ALL service codes corrected.

Transaxie Fluid Cooler Flow Test

NOTE: The transaxle linkage adjustment, fluid level
and control pressure must be within specification
before performing this test. Refer to Section 07-05 for
transaxie linkage adjustment.

1. Remove dipstick from filler tube.

2. Place funnel in filler tube.

3. Raise vehicle on a hoist. Refer to Section 00-02.
4

Remove cooler return line (lower fitting) from
fitting on transaxle case.

Connect a hose to cooler return line. Insert other
end of hose into funnel in dipstick tube.

6. Start engine and set idle at 1000 rpm with
transaxle in NEUTRAL range.

7. Observe fluid flow at funnel. When fluid flow is
solid, the flow should be approximately 0.9 liter
{1 gt) in 15-30 seconds.

8. I theflow is not liberal, stop engine. Disconnect
hose from cooler return line and connect it to
converter-out line fitting (upper fitting) on
transaxie case.

o
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DIAGNOSIS AND TESTING (Continued)

9. Repeat Steps 6 and 7. If flow is now liberal, refer
to Section 03-03 for Diagnosis of transaxle fluid
cooler. If flow is still not liberal, refer to Diagnosis
for the following items:

@ Low pump capacity
@ Main circuit system leakage

® Stuck converter drain valve or converter
regulator valve

D6224-4

Press accelerator pedal to floor (WOT) in each
range. Record rpm reached in each range. Stall
speed should be 1881-2211 rpm (3.0L),
2849-3252 rpm (3.2L) SHO, 1791-2097 rpm
{3.8L), and 2225-2602 rpm (3.8L) police.

CAUTION: If engine rpm recorded by
tachometer exceeds maximum specified
rpm, release accelerator pedal immediatsly.
Cluteh or band slippage is indicated.

If the stall speeds were too high, refer to the
following Stall Speed Chart. If the stall speeds
were too low, first check engine tune-up. If engine
is OK, remove torque converter and check torque
converter reactor one-way clutch for slippage.

STALL SPEED HIGH (SLIP)

Range Possible Source

€).D, 1 ® Forward Clutch

@ Low/Intermediate One-Way Clutch
@ Low/Intermediate Band or Servo
R @ Forward Clutch

® Low/Intermediate One-Way Cluich
@ Reverse Clutch

Stall Test

The stall test checks the operation of the following
itemns:

@ Converter one-way cluich

@ Forward cluich

® L.ow one-way clutch

@ Reverse clutch

© Low-intermediate band

@ Engine performance

NOTE: The stall test should only be performed with the
engine and transaxle at normal operating
temperatures.

WARNING: APPLY THE SERVICE AND PARKING

BRAKES FIRMLY WHILE PERFORMING EACH
STALL TEST.

1. Connect tachometer to engine.

2. After testing each of the following ranges (§), D,
1, R), move selector lever to N (NEUTRAL) and
run engine for about 15 seconds to allow
converter {o cool before testing nexi range.

CAUTION: Do not maintain WOT in any gear
range for more than five seconds.

Air Pressure Checks

A NO DRIVE condition can exist, even with correct
transaxle fluid pressure, because of inoperative
clutches or bands. An erratic shift can be located
through a series of checks by substituting air pressure
for fluid pressure to determine the location of the
malfunction.

When the selector lever is in a forward gear range (€),
D, 1), a NO DRIVE condition may be caused by an
inoperative forward clutch, low one-way or

low / intermediate band. No manual low (1) coast could
be caused by an inoperative direct clutch or direct
one-way cluich.

Failure to drive in R (REVERSE) could be caused by a
malfunction of the reverse clutch, forward clutch or
low / intermediate one-way clutch.

1. Drain transaxle fluid and remove oil pan.

2. Remove main conirol cover. Then remove oil
pump and main control assembly.

3. Install air pressure test plate with main control
assembly-to-chain cover gasket.
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4. The inoperative clutches or bands can be located
by introducing air pressure into the various test
plate passages as follows:

INTERMEDIATE CLUTCH

+2 ACCUMULATOR ~ DIRECT CLUTCH
REVERSE CLUTCH OVERDRIVE SERVO
3-4 ACCUMULATOR

FORWARD
A CLUTCH

N-D ACCUMULATOR = DIFFERENTIAL LUBE \ FRONT LUBE

LOW/INTERMEDIATE SERVO APPLY

LOW/ANTERMEDIATE SERVO RELEASE
DBo0I-&

Forward Clutch

Apply air pressure to forward clutch test port. A dull
thud can be heard, or movement of piston felt when

clutch piston is applied. If clutch seal(s) is leaking, a
hissing sound will be heard.

Overdrive Servo

Apply air pressure to overdrive servo apply test port.
Operation of servo is indicated by a tightening of
overdrive band around overdrive drum. Because of the
cushioning effect of the servo release spring,
application of band may not be heard or felt. The servo
should hold air pressure without leakage and a dull
thud should be heard when air pressure is removed,
allowing servo piston to return to release position.

Direct Clutch

Apply air pressure to direct clutch test port. A dull thud
can be heard, or movement of piston felt on case as
cluich piston is applied. If clutch seal(s} is leaking, a
hissing sound will be heard.

intermediate Cluich

Apply air pressure to intermediate clutch test port. A
dull thud can be heard, or movement of pision can be
felt on case, as clutch piston is applied. If clutch
seal(s) is leaking, a hissing sound will be heard.

Low-Intermediate Servo

Apply air pressure at low-intermediate servo feed test
port. The low-intermediate band should tighten around
sun gear of rear planetary gearset. Because of the
cushioning effect of the servo release spring,
application of band may not be heard or felt.

The servo should hold air pressure without leakage
and a dull thud should be heard when air pressure is
removed, allowing servo piston to return to release
position. Apply air pressure to low-intermediate servo
release test port while continuing to pressurize the test
port. Servo piston should return 1o the release
position. The band should loosen and a duli thud
should be heard. Release the feed test port. The
release test port should hold pressure without
leakage. Any leakage or failure of piston movement
requires servo service.

Lube and Rear Lube

Apply air pressure to lube and rear lube test ports.
These passages can only be checked for blockage. If
either passage holds air pressure, remove service tool
plate and check for an obstruction or damage.

1-2, 3-4, and N-D Accumulators

Apply air pressure to each accumulator feed port.
Accumulator should apply. Because of the cushioning
effect of the accumulator release spring, application of
accumulator may not be felt or heard. The
accumulator should hold air pressure without leakage
and a dull thud should be heard when air pressure is
removed, allowing accumulator to return to release
position.

Test Resulls

if the servos do not operate, disassemble, clean and
inspect them to locate the source of the trouble.

If air pressure applied to the clutch passages fails to
operate a clutch, or operates clutches simultaneously,
remove and with air pressure, check the fluid
passages in the chain cover, driven sprocket support
and clutches to detect obstructions.

if air pressure applied to the accumulator passages
fails to operate an accumulator, remove, and with air
pressure, check the fluid passages in the chain cover
to detect obstructions.

Stator to impeller Interference Check
Refer to Cleaning and Inspection.

Converter and Oil Cooler
Refer to Cleaning and Inspection.

Torque Converter Reactor One-Way Clutch
Check

Tools Required:

@ Converter Clutch Torquing Tool T76L-7802-C
® Converter Cluich Holding Tool T77L.-7902-R
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1..  Position Converter Clutch Holding Tool
T77L-7902-R in thrust washer slot.

CONVERTER
e — s C LUTCH

HOLDING TOOL

L-7902-R

-, DE797-B

2. While holding wire in position, install Converter
Clutch Torquing Tool T76L-7802-C in reactor
spline.

Continue holding wire and turn torquing tool
counterclockwise with a torque wrench.

If torquing tool begins to turn before torque
wrench reads 13.5 Nem (10 Ib-ft), replace
converter.

IF TORQUE TOOL
TORQUE
WRENCH READS

13.5 Nem (10 LB-FT)
REPLACE TORQUE
CONVERTER

CONVERTER
CLUTCH
TORQUING TOO
T76L-7902-C

CONVERTER 7
CLUTCH
HOLDING TOOL

HOLDING ¢ eI D6765-D

Torque Converter End Play Check
Tools Required:
@ End Play Checking Tool T80L-7902-A

@ Converter Guide Sleeve T86P-7802-A
@ Dial Indicator with Brackeiry TOOL-4201-C

1.

2.

Position End Play Checking Tool T80L-7902-A
and Converter Guide Sleeve T86P-7902-Ain
torque converter hub.

END PLAY
_CHECKING
~ TOOL
T80L-7902-A

CONVERTER
GUIDE {
SLEEVE =
T86P-7902-A

TORQUE
CONVERTER «
HUB

Tighten nut on end play checking tool.

TIGHTEN NUT TO
\.  SECURE TOOL IN
. TORQUE CONVERTER
END PLAY

. . CHECKING TOOL

D3716-D

Mount Dial indicator with Bracketry
TOOL-4201-C or equivalent on end play checking
tool.

With stylus contacting converter shell and with
indicator at zero, lift on checking tool handles.
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If indicator reading is above 1.27mm (0.05 inchy),
replace the converter.

LIFT ON TOOL HANDLES
AND OBSERVE INDICATOR
JREADING IF READING IS
/ ABOVE 1.27mm (0.050 INCH)
/ REPLACE CONVERTER

../ DIAL
~~INDICATOR

\ WITH BRACKETRY

} TOOL-4201-C

. END PLAY
CHECKING
TOOL
T80L-7902-A

D6223-C

REMOVAL

Transaxie Fluid Drain and Refill

Normal maintenance and lubrication requiremenis do
not necessitate periodic automatic transaxle fluid
changes. Iif a major service, such as a clutch band,
bearing, efc., is required in the transaxle, it will have to
be removed for service. At this time the converter,
transaxle cooler and cooler lines must be
thoroughly flushed to remove any dirt.

When used under continuous or severe conditions the
transaxle and torgue converter should be drained and
refilled with fluid as specified.

CAUTION: Use of a fluid other than specified
could result in transaxle malfunction and/or
faflure.

Refer to Vehicle Certification Label affixed to left front
door lock face panel or door pillar for transaxle code.

When filling a dry transaxle and converter, refer {o
Specifications for capacity. Check the fiuid level.

Procedures for drain and refill, due to in-vehicle
service operation, are as follows:

1. Disconnect battery ground cable.
2. Remove batiery and battery tray.

3. Secure supply hoses, vacuum lines and wiring
away from pump and valve body cover.

4. Remove shift lever.

5. Remove splash shield cover from ABS i
equipped.

6. Remove brake reservoir hose from ABS and cap
ends to prevent contamination, if equipped.
7. Install engine support equipment as outlined under
Transaxle Removal.
8. Remove LH transaxle mount.
A14926-C
Part
item Number Description
1A | N800837-S102 Nut
2 | 6FOB3(LH) Engine Mount Assy
3B | NB804749-S100 | Bolt{2Reqg'd)
4 | — Frame
5 | 6F065 Support Assy
A Tighten to 74-102 N-m {55-75
Lb-Ft)
B Tighten to 81-116 N-m (60-85
Lb-Ft)
TA14926C
9. Remove transaxie side pan upper retaining bolts.
10. Raise vehicle on hoist. Refer to Section 00-02.
11. Remove LH front wheel and tire assembly.
12. Remove inner fender cover and position out of
way.
13. Remove rear transaxle mount bolt.
14. Loosen two LH subframe retaining bolts.
15. Remove two engine support mount bolis.
16. Remove four bolis retaining LH engine support

and remove support.
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FRONT
ATTACHMENT

ATTACHMENT
A8707-C
Part
item Number Description
1 — Transaxle
2 | B6F065 Support Assy
3A | N605922-S102 | Bolt{2Req'd)
4 1 Q7002 Transaxle
A Tighten to 54-75 Nem (40-55
Lb-Ft)

17.

18.
18.
20.
21.
22.

23.

24.

25.
26.
27.

28.
28.
30.
31.

32.
33.

TAQ707C
Position drain pan and remove remaining
transaxle side pan bolts and remove pan.
Install a new gasket.
Carefully install side pan.
Loosely install two upper pan bolts.
Verify proper gasket position.

install remaining pan bolis and tighten to 14-16
Nem (10-12 Ib-ft).

Install LH engine mounts and supports. Refer to
Transaxie Removal and Installation.

Tighten two LH subframe retaining bolts to
specification.

Install inner fender cover.
Install LH wheel and tire assembly.

Remove support from engine and transaxle
assembly and lower vehicle.

Instali radiator sight shield.
Remove engine support equipment.
Install brake reservoir hose.

Position supply hoses, vacuum lines and wiring in
position.

install manual lever position sensor.
Install remote air cleaner.

34. Install battery tray and battery.

35. Raise vehicle on & hoist or jackstands. Refer to
Section 00-02.

36. Place a drain pan under transaxie.

37. Loosen lower pan retaining bolts and drain fluid
from transaxle.

38. When fluid has drained to level of pan flange,
remove rest of pan bolts working from the RH
side and allow it to drop and drain slowly.

2g. When all fluid has drained from transaxle, remove
and thoroughly clean pan. Discard gasket.

40. Remove and replace filter.

41. Place a new gasket on pan and install pan on
transaxle.

42. Remove oil cooler return line at cooler and place a
suitable hose on oil return line to divert fluid into
drain pan.

43. Lower vehicle.

44. Overfill transaxle with 11.36 litres (12 gts) of
specified transmission fluid.

45, Start vehicle and run for four minutes.
46. Shut OFF engine.

47. Raise vehicle.

48. Reconnect cooler line.

49. Add 2.36 liires (2.5 gts) of specified transmission
fluid.

50. Start engine and bring up to operating
temperature. Check transaxle fluid and add as
necessary.

Transaxie
Tools Required:

@ CV Joint Puller T86P-3514-A1

@ CV Joint Puller Extension T86P-3514-A2

@ Cooler Line Disconnect Tool T86P-77265-AH
@ Impact Slide Hammer D78P-100-A

@ Engine Lifting Eyes D81L-6001-D

@ Three Bar Engine Support D88L-6000-A

@ Engine Lifting Bracket D8SL-6001-A

® Rotunda Subframe Removal Kit 014-00751
Removal

Before beginning the Removal procedure, perform the

following preliminary Steps:

1. Position the vehicle on a hoist. Refer to Section
0C-02.

2. Place a drain pan under transaxle.

3. Loosen lower pan retaining bolts and drain fluid
from transaxie.

4. When fluid has drained to level of pan flange,

remove rest of pan bolts working from the RH
side and allow it to drop and drain slowly.
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REMOVAL (Continued)

5. When fluid has drained completely reinstall pan
bolis.

8. Remove air cleaner assembly, hoses and tubes.
7. Disconnect battery and remove battery.

8. Remove battery tray.

8. Disconnect electrical connectors from engine.

10. Remove bolt retaining main wiring harness
bracket.

11. Remove shift lever.

12. On 3.0L install Engine Lifting Eye D81L-6001-D
or equivalent to LH rear cylinder with a bolt, M10
% 1.5 x 2.0. The engine plant lifting eye should still
be on RH front cylinder. If not, install a second
liftting eye as described.

D8BL-6000-A | THREE BAR ENGINE
SUPPORT

D8IL-6001D ENGINE LIFTING EYES

 THROTTLE VALVE
=" MECHANISM

BOLY

ENGINE PLANT Mi0x 1.5x 20

LIFTING EYE

NO. 4 EXHAUST
RUNNER STUD

ASBET-E

13. On 3.2L SHO remove bracket on back of engine
that retains wiring harness and coolant line and
attach Engine Lifting Bracket D89L-6001-A or
equivalent and Engine Lifting Eves D81L-6001-D
or equivalent to generator bracket.

THREE BAR ENGINE LIFTING

ENGINE SUPPORT ~ BRACKET D8SL-8001-A
D88L-6000-A

WOOD ~ ENGINE LIFTING
BLOCK EYE D81L-6001-D D11446-A

14. On 3.8L install Engine Lifting Eves to LH front
exhaust manifold stud and RH rear exhaust
manifold stud.

15. Position Three Bar Engine Support D88L-6000-A
or equivalent.

16. Secure wiring harness out of way.
17. Remove radiator sight shield. ‘

18. Position Three Bar Engine Support D88L-6000-A
or equivalent.

18. Remove dipstick.

20. Disconnect power steering pump pressure and
return line bracket.

21. Remove four 15mm torque converter housing
bolts from top of transaxle.

22. Raise vehicle on hoist. Refer to Section 00-02.
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REMOVAL (Continued)

23. Remove front wheel and tire assemblies. 30. Disconnect Heated Oxygen Sensor (HO2S)
OF472.
is?é';gv-sz 31. Remove front exhaust pipe, converter assembly

and mounting bracket. Refer to Section 09-00.
32. Remove two 15mm bolts from engine mount.

24. Disconnect LH and RH outer tie rod ends.
25. Disconnect brake line support brackets.

28. Remove retaining bolts from front stabilizer bar
assembly.

A14926-C

\ Part
27. D!sconnect RH lower arm assembly. ltem Number Description
28. Disconnect LH lower arm assem%?ly, A | N800937-5102 | Nut
29. Remove retaining nuts from steering gear s | 6FOB3(LH) Engine Mount Assy
assembly. 38 | N804749-S100 | Bolt (2 Req’d)
4 | — Frame
BOLY 5 | 6F065 Support Assy
2 REQ'D A Tighten to 74-102 Nem (55-75
Lb-Ft)
STEERING B Tighten to 81-116 Nem (60-85
GEAR Lb-Ft)

ASSY
TA14926C

33. Remove four 15mm bolts from LH engine support
and remove support.

SUB-FRAME

DE152-4
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FRONT Part
ATTACHMENT item Number Description

A Tighten to 54-75 Nemn (40-55
Lb-Ft)

TAQ707C
34. Position Rotunda Subframe Removal Kit
014-00751 or equivalent.

35. Remove power steering gear from subframe, and
secure to rear of engine compartment.

36. Remove subframe-to-body retaining bolts and
lower subframe.

37. Remove 8mm bolt from dust cover.

38. Remove two starter retaining bolts and position
starter out of the way.

39. Remove the dust cover.

el REAR 40. Rotate engine with 1/2-inch drive ratchet and
ATTACHMENT 7 /8-inch deep well socket on crankshaft pulley
Ag707-C bolt to align torque converter bolts with starter

drive hole. Then, remove four 15mm torque
converter-to-flywheel retaining nuts.

Part R ..
ltem Number Description 41, ?}%eprzove transaxle cooler line fitting retaining
1 — Transaxle . a . .
> | sFo65 Support#ssy 42, Disconnect transaxie cooler lines using Cooler
i i T - -AH.
3A | N605922-5102 | Bolt (2 Reqd) Line Disconnect Tool T86P-77265-AH
4 07002 Transaxle

(Continued)
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All Except SHO
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07-01-94 | Transaxle, Automatic—AXODE (AX4S8) 07-01-94

REMOVAL (Continued)

3.2L SHO

VIEW
TYPICAL INSTALLATION
2 PLACES

\ ,. .:
FRONT OF VEHICLE © ‘

iy

o s nrAV

RO

44. Remove speedometer sensor heat shield.

NOTE: Vehicles with electronic instrument
clusters do not use a speedometer cable.

45. Remove vehicle speed sensor (VSSY9E731)
from transaxie.

FRONT OF VEHICLE
TYPICAL INSTALLATION
2 PLACES D10659-A
Part Part

ltem Number Description item Number Description

1 |7C410 Cooler Outlet Assy 8 | 376240 Clamp (2 Req’'d)

2 | — Air Conditioning Condenser 9 | 7N485 T-Fitting

3 90735 Speed Conirol Servo 10 | 7D273 Oil Cooler Tube Connector

4 | 7A080 Oil Cooler Inlet Tube Assy 11 | N610957-S56 Screw (2 Req'd)

5 | — Transaxle i2 | - Air Conditioning Line

6 | 7A031 Oil Cooler Outlet Assy 183 | — Body

7 — Power Steering 4 | — Typical Oil Line Connection
{Continued) TD10659A

43. Remove engine-to-transaxie retaining bolts.
VEHICLE DRIVEN  CLIP GOVERNOR

GEAR 17292 COVER

17292 W/

SPEED

SPEEDOMETER
CABLE BOLT
9F714 NB02529 DB157-A
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REMOVAL (Continued)

tic-—AXODE (AX4S)

07-01-98

46. Position transaxle jack.

CAUTION: Make sure puller does not contact
transmission speed sensor or damage will
result.

CAUTION: Do not pry against case.
47. Remove halishafts as follows:
@ Screw Extension T86P-3514-A2 into CV Joint
Puller T86P-3514-A1 and install Impact Slide

Hammer D79P-100-A or equivalent into
extension.

\

CV JOINT PULLER
EXTENSION
T86P-3514-A2

IMPACT SLIDE

HAMMER

CV JOINT D79P-100-A
PULLER

T86P-3514-A1 DE162-B

® Position puller behind CV joint and remove joint.

@ Install shipping plugs.

CV JOINT

CV JOINT PULLER T86P-3514-A1

/ ©V JOINT PULLER
/ EXTENSION
/ T86P-3514-A2

CAUTION: MAKE SURE
PULLER DOES NOT CONTACT
TRANSMISSION SPEED SENSOR

OR DAMAGE WILL RESULT. D6161-F

48. Remove the last iwo 15mm torque converter
housing bolis.

49. Separate transaxie from engine and carefully
lower transaxle out of vehicle.

Qil Pump and Main Control Assembly
1. Disconnect battery ground cable.

2.  Remove battery and batiery tray.
3.  Secure supply hoses, vacuum lines and wiring
away from pump and valve body cover.
4.  Remove shift lever.
5. Remove splash shield cover from ABS i
equipped.
8. Remove brake reservoir hose from ABS and cap
ends o prevent contamination, if equipped.
7. Install engine support equipment as outlined under
transaxie removal.
8. Remove LH transaxie mount.
£14926-C
Part
item Number Description
1A | NBO0C937-5102 | Nut
2 | BFO83(LH) Engine Mount Assy
3B | N804749-S100 | Bolt{2Reg'd)
4 o Frame
5 1 6F065 Support Assy
A Tighten to 74-102 Nem (85-75
Lb-Ft)
B8 Tighten to 81-116 Ne-m (80-85
Lb-F)
TA 145280
9. Remove transaxle side pan upper retaining boits.
10. Raise vehicie on hoist. Refer to Section 00-02.
11. Remove LH front wheel and tire assembly.
12, Remove inner fender cover and position out of
wWay.
13, Remove rear fransaxle mount boit.
14. Loosen two LH subframe retaining bolts.
15, Remove two engine support mount bolts.
16. Remove four bolis retaining LH engine support
and remove support,

1983 Taurus/ Sable July, 1882




07-01-96

Transaxie, Automatic—AXODE (AX4S)

REMOVAL (Continued)

FRONT
ATTACHMENT

E
ATTACHMENT
AS707-C

Part
ltem Number Description
1 —_— Transaxle
2 | &6F06s Support Assy
3A | NB05822-8102 Bolt (2 Req'd)
4 {07002 Transaxle
A Tighten to 54-75 Ne-m (40-55
Lb-Ft)
TAS707C
17. Position drain pan and remove remaining

transaxie side pan bolts and remove pan.

Using a screwdriver, position manual shift shaft in
the park position.

Disconnect upper bulkhead connector wiring
retainer clip from valve body.

Disconnect electrical connectors.

CAUTION: Do not remove oll pump cover
bolts.

Remove valve body retaining bolts, disengage
linkage and remove valve body.

18.

18.

20.

21.

DO NOT
REMOVE THIS BOLT B ime @ REMOVE VALVE
o1 e INDICATED BY
ICA
DO NOT o 3 © ARROWS
REMOVE THESE 10 ®)
BOLTS © 0
SOA(IS VaC 0
o L
: ®) © %
O O QO @
S a1ie ey e c iR ©
=5 (®)
DO NOT REMOVE 0 : e o
SIX OIL PUMP 20 Vg0 A= 5
COVER BOLTS ®
o <
© © ® ®
o]
s
DO NOT REMOVE T
THIS BOLT D8071-C

DISASSEMBLY AND ASSE

Transaxle Disassembly
Tools Required:

© Impact Slide Hammer T50T-10C-A

@& Bench Mounted Holding Fixture T57L-500-B
@ Impact Slide Hammer T50L-100-B

@ O-Ring Remover T71P-18703-C

@ Front Cover Seal Remover T74P-6700-A

@ Torgue Converter Handles T81P-7802-C

@ Lube Tube Remover T86P-70001-A

@ Stator and Driven Sprocket Bearing Replacer
T86P-70043-A

@ Front Clutch Loading Tool T86P-70389-A
® Bearing Race Puller T88T-7120-A

@ Step Plate Adapter DB0OL-630-3

@ Locknut Pin Remover D81P-3504-N

1993 Taurus/Sable July, 1982



Transaxle, Automatic——AXODE (AX4S) 07-01-97

Y AND ASSEMBLY (Continued)

DISASSEN

Disassembly
CAUTION: The torque converter is heavy. Be
careful not to drop it.

1. Install Torque Converter Handles T81P-7802-C.
Remove converter from transaxle.

TORQUE CONVERTER HANDLES
T8IP7802C N LA

2.  Mount transaxle in Bench Mounted Holding
Fixture T57L-500-B.

#/  BENCH MOUNTED
” HOLDING
FIXTURE
T57L-500-8
D6169-8

3. Turntransaxle in vertical position. Remove
shipping plugs and drain fluid.

REMOVE SHIPPING
PLUG AND DRAIN FLUID DSoTB

Return transaxle to horizontal position.

Remove two 8mm speedometer cover bolis,
cover and seal. Discard seal. A new one must be
installed during assembly.

SPEEDO COVER
ASSY

05963-C

NOTE: Bearing sits on {op of speedometer gear.

1983 Taurus/Sabie July, 1982



DISASSEMBLY AND ASS LY (Continued)

6. Lift speedometer drive gear assembly and
bearing out of case.

N\ SPEEDOMETER
DRIVE GEAR

Doao7a-A

NOTE: Piston assembly and spring may remain in
cOover.

CAUTION: The servo cover is under spring
tension. Care must be taken when removing.

NOTE: Discard O-ring seal on cover.

7. Remove three 8mm overdrive servo cover bolts,
cover, piston assembly and spring.

PISTON AND
ROD ASSY

OVERDRIVE
SERVO COVER

D5964-C

CAUTION: The servo cover is under spring
tension. Care must be taken when removing.

8. Hemove three 8mm low-intermediate servo cover

bolts, cover, piston assembly and spring
assembly.

NOTE: Piston assembly and spring may remain in
cover.

9. Remove and discard gasket.

NPISTON AND
SPRING ASSY

LOW/INTERMEDIATE
SERVO COVER

D10325-A

NOTE: Output shaft seal is a two-piece
construction, outer metal protector and inner
rubber seal.

10. Inspect RH output shaft seal and replace if
damaged. Remove as follows:

a. Install Step Plate Adapter D80L-830-3 or
equivalent into output shaft opening. Use
grease 1o hold tool in place.

FRONT COVER SEAL

/  REMOVER T74P-6700-A
STEP PLATE ADAPTER
D80L-630-3 D10326-A

b. Screw Front Cover Seal Remover
T74P-6700-A, into metal seal protecior.

1993 Taurus/ Sable July, 1982




07-01-99 Transaxle, Automatic—AXODE (AX4S) 07-01-99

DISASSEMBLY AND ASSEMBLY (Continued)

c. Tighten screw on end of tool until metal seal 11. Remove two 8mm MLP sensor retaining bolts and
protector is removed. remove switch.

MANUAL LEVER RETAINING
ERONT POSITION SENSOR
\ COVER
| SEAL

REMOVER

12. Remove one 8mm filler tube retaining bolt and pull
tube from case.

D6026-D

Bram
BOLT ~

13. Remove five 10mm and four 8mm chain cover
bolts from inside torgue converter housing.

8ram CHAIN
COVER BOLTS

METAL
PROTECTOR

DE188-A

d. Remove metal seal protector from tool, and
install tool into seal.

e. Tighten screw on the end of tool until seal is
removed.

10mm CHAIN
COVER BOLTS
5 REQ'D

D596E-A

DE187-4A
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07-01-100 Transaxle, Automatic—AXCDE (AX4S) 07-01-100

DISASSENBLY AND ASSEMBLY (Continued)

14. Remove converier oll seal using Bearing Race
Pulier T887-7 120-A and Impact Slide Hammer

T80T-100-A.

BEARING RACE PULLER
T88T-7120-A

N \IMPACT SLIDE
CONVERTER HAMMER T50T-100-A

OIL SEAL D10327-A

D10328-A
156. Rotate transaxlie to vertical position.

18. Remove 12 10mm pump and valve body cover
{upper reservoir) bolts. Remove cover and
discard gasket.

17. Disconnect electrical connectors from
Transmission Oil Temperature (TOT) and
solenoids. Remove wire retaining clip from
separator plate.

CAUTION: Use both hands. Do not pull on
wires.

NOTE: TYPICAL CONNECTOR
DISENGAGEMENT

D8074-C
Part
ltem Mumber Description
1 — Connector
P — Neutral Safely Switch Assy
3 | 7MICH Transmission Speed Sensor
4 | — Electrical Connectors
TDBO74C

1998 Taurus/Sable July, 1982



