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ARTICLE BEGINNING

         TRANSMISSION SERVICING
         Mazda - Automatic Transmission Removal & Installation

         RX7

         AUTOMATIC

NOTE:    On models with anti-theft radio system, obtain code number
         from customer to deactivate radio anti-theft system BEFORE
         disconnecting negative battery cable. To deactivate radio
         anti-theft system, turn ignition switch to ACC position.
         Press FF and REW buttons simultaneously until "cod e" is
         displayed. Press FF and REW buttons again until 4 bars are
         displayed. Use preset button No. 1 to enter first number.
         Use preset buttons No. 2, 3 and 4 to set other numbers.
         Press FF and REW buttons for about 2 seconds until a beep is
         heard. After 5 seconds, flashing "cod e" will go away and
         radio will operate.

         RX7

         Removal
         1) Disconnect negative battery cable. Raise and support
vehicle. Drain transmission fluid. Remove pipe and heat insulator.
Mark drive shaft-to-differential assembly for reassembly reference.
         2) Support engine from above. Remove shaft. Insert plug in
rear of transmission to prevent leakage. Remove vacuum hose, shift
rod, oil cooler lines and speedometer cable from transmission.
         3) Remove starter and dipstick tube. Remove all wiring
harness connectors from transmission. Remove lower cover from
converter housing. Mark converter to drive plate for reassembly
reference. Using Wrench (49 0877 435) remove torque converter-to-drive
plate bolts.
         4) Support transmission from below using transmission jack.
Remove crossmember. Remove transaxle-to-engine bolts. Slowly lower
transmission assembly out of vehicle.

         Installation
         To install transmission, reverse removal procedure. Tighten
bolts to specification. See TORQUE SPECIFICATIONS. Fill transmission
with required amount of fluid, and check for external leaks.

         TORQUE SPECIFICATIONS

TORQUE SPECIFICATIONS
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
Application                                   Ft. Lbs. (N.m)

Companion Flange Bolt/Nut  ..................  37-43 (50-58)



TRANSMISSION REMOVAL & INSTALLATION - A/T
Article Text (p. 2)

1993 Mazda RX7
For www.iluvmyrx7.com    

Copyright © 1998 Mitchell Repair Information Company, LLC
Sunday, August 19, 2001  09:16PM

Crossmember Mounting Nut  ...................  14-19 (18-26)
Dipstick Stub Tube Mounting Bolt  ..................  8 (11)
Starter Bolt  ...............................  28-38 (38-51)
Torque Converter Bolt  ......................  26-36 (35-49)
Transmission-To-Engine Bolt  ................  28-38 (38-52)
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

END OF ARTICLE
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ARTICLE BEGINNING

         TRANSMISSION SERVICING
         Mazda - Automatic Transmission

         RX7

NOTE:    On models with anti-theft radio system, obtain code number
         from customer to deactivate radio anti-theft system BEFORE
         disconnecting negative battery cable. To deactivate radio
         anti-theft system, turn ignition switch to ACC position.
         Press FF and REW buttons simultaneously until "cod e" is
         displayed. Press FF and REW buttons again until 4 bars are
         displayed. Use preset button No. 1 to enter first number.
         Use preset buttons No. 2, 3 and 4 to set other numbers.
         Press FF and REW buttons for about 2 seconds until a beep is
         heard. After 5 seconds, flashing "cod e" will go away and
         radio will operate.

         IDENTIFICATION

AUTOMATIC TRANSMISSION APPLICATIONS TABLE
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
Model                                           Transmission

RX7  ..............................................  RB4A-EL
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

         LUBRICATION

         SERVICE INTERVALS

         Transmission Fluid
         Check fluid level every 7500 miles or 6 months.

         CHECKING FLUID LEVEL

         Transmission
         Park vehicle on level ground. Apply parking brake. Warm
engine to normal operating temperature. Briefly place selector lever
in all gears and return it to "P" position. Clean dipstick and insert
it in tube. Remove dipstick. Level should be between "L" and "F"
marks. Check fluid for discoloration and unusual smell. If necessary,
add fluid. DO NOT overfill.

         RECOMMENDED FLUID

         Transmission
         Use Dexron-II or M-III ATF.

         FLUID CAPACITIES
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TRANSMISSION REFILL CAPACITIES TABLE
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
Application            Refill Qts. (L)     Dry Fill Qts. (L)

RX7  ...................  4.2 (4.0)  ......  9.1 Qts. (8.6L)
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

         DRAINING & REFILLING

         Disconnect negative battery cable. Loosen oil pan bolts to
drain fluid. Remove oil pan, and discard old gasket. Clean oil pan,
and install it using NEW gasket. Tighten oil pan bolts to
specification. See TORQUE SPECIFICATIONS. Connect negative battery
cable. Add fluid, and check level. DO NOT overfill.

         ADJUSTMENTS

         BRAKE BAND (2ND GEAR)

         Loosen lock nut on band adjusting bolt. See Fig. 1. Tighten
bolt to 35-53 INCH lbs (4-6 N.m). Loosen band adjusting bolt 2 1/2
turns. Tighten lock nut to 24-31 ft. lbs. (32-42 N.m).

Fig. 1:  Adjusting Brake Band
Courtesy of Mazda Motors Corp.

         OVERDRIVE BRAKE BAND

NOTE:    Overdrive brake band is not adjustable.

         GEARSHIFT LINKAGE

         1) Disconnect negative battery cable. Remove center console.
Remove boot plate. Place gearshift lever in "P" position. Loosen lock
nut on side of gearshift lever. See Fig. 2. Move adjustment lever
forward to set transmission in "P" position.
         2) Adjust lever so clearance between guide plate and guide
pin with lever in position "P" is as specified. See Fig. 3. Also, see
the GEARSHIFT LEVER ADJUSTMENT SPECIFICATIONS table.. Tighten rear
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lock nut to 14-21 ft. lbs. (19-28 N.m).
         3) Place gearshift lever in "N" and "D" positions to ensure
clearances are correct. See GEARSHIFT LEVER ADJUSTMENT SPECIFICATIONS
table. See Fig. 3. Adjust lever if necessary. Install boot plate,
center console, indicator panel, selector sleeve, selector knob and
upper panel. Connect negative battery cable.

GEARSHIFT LEVER ADJUSTMENT SPECIFICATIONS TABLE
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
Application                                     (1) In. (mm)

Gearshift In Position "P"
  Clearance "A" (2)  ..................  .035-.039 (.89-.99)
  Clearance "B" (2)  ..................  .020-.024 (.51-.61)

Gearshift In Position "N" Or "D"
  Clearance "C"  ......................  .024-.028 (.61-.71)
  Clearance "D"  ......................  .024-.028 (.61-.71)

(1) - Clearance between guide plate and guide pin.
      See Fig. 3.
(2) - With push rod slightly depressed.
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

Fig. 2:  Gearshift Lever Components ID
Courtesy of Mazda Motors Corp.

Fig. 3:  Checking Gearshift Lever Adjustment Clearances
Courtesy of Mazda Motors Corp.
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         NEUTRAL SAFETY SWITCH

         1) Place gearshift lever in "N" position. Ensure gearshift
linkage is adjusted correctly. See GEARSHIFT LINKAGE under
ADJUSTMENTS. Loosen neutral safety switch mounting bolts at
transmission. Remove screw from alignment pin hole at bottom of switch
(if equipped).
         2) Rotate switch and insert a 5/32" (4.0 mm) alignment pin
(or drill bit) through alignment holes.
         3) Tighten mounting bolts to specification. Refer to the
TORQUE SPECIFICATIONS table. Remove alignment pin. Install alignment
pin hole screw (if equipped), and check switch operation. Vehicle
should start only with gearshift in "P" or "N" position.

         TORQUE SPECIFICATIONS

TORQUE SPECIFICATIONS TABLE
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
Application                                  INCH Lbs. (N.m)

Neutral Safety Switch Mounting Bolt  ......  22-35 (2.5-4.0)
Oil Pan Bolt  .............................  61-78 (7.0-9.0)
Valve Body Bolt  ..........................  61-78 (7.0-9.0)
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

END OF ARTICLE
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ARTICLE BEGINNING

         AUTOMATIC TRANSMISSIONS
         Mazda RA4A-EL & RB4A-EL Diagnosis

         APPLICATION

TRANSMISSION APPLICATION
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
Vehicle                    Transmission Model

RX-7 (1991-94)  ....................  RB4A-EL
929 (1992-94)  .....................  RA4A-EL
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

         IDENTIFICATION

         Transmission model number is identified by a stamped metal
plate attached to right side of transmission case. See Fig. 1.

Fig. 1:  Locating Transmission Identification Number
Courtesy of Mazda Motors Corp.

         DESCRIPTION & OPERATION

         RA4A-EL and RB4A-EL are electrically controlled, 4-speed
overdrive units. These units use 3-element lock-up torque converter
and 2 planetary gear sets. A Powertrain Control Module Transmission
(PCMT) unit controls all shifts according to road speed and throttle
position.
         The PCMT has 2 shift programs (modes) to choose from, ECONOMY
and POWER. In the RX7 & 929, modes can be manually selected from a
switch by the driver. These models are equipped with a Hold switch.
The Hold switch will cause transmission to remain in selected gear
position. If Hold switch is depressed while in 3rd gear, transmission
will downshift to 2nd on decel and upshift back to 3rd on acceleration
and hold in 3rd gear.
         The PCMT includes a self-diagnostic system, which diagnoses
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circuit problems of input sensors, solenoid valves and PCMT. Trouble
codes are stored in the PCMT. The PCMT tester and adapter are used to
access trouble codes.

         LUBRICATION & ADJUSTMENT

         LUBRICATION & ADJUSTMENT

         See the appropriate TRANSMISSION SERVICING - A/T article in
the AUTOMATIC TRANS SERVICING section. Refer to the following:

      *  For RX7, see TRANSMISSION SERVICING - A/T

      *  For 929, see TRANSMISSION SERVICING - A/T

         SHIFT-LOCK SYSTEM

         OPERATION

         All models are equipped with a shift-lock system. System
locks gear selector in Park unless brake pedal is pushed down. Shift-
lock actuator uses an integral relay to release a solenoid (mounted on
gear selector assembly).
         A mechanical control cable prevents ignition key from being
removed unless gear selector is in Park. With ignition key removed,
gear selector locks in Park.

         FUNCTIONAL CHECK

         1) With ignition key removed, ensure gear selector cannot be
moved from Park. Insert key in ignition switch.
         2) Turn ignition on. Ensure gear selector can only be moved
with brake pedal pressed down. Move gear selector to Reverse.
         3) Ensure ignition key cannot be removed. Move gear selector
to Park. Ensure it is now possible to remove ignition key.
         4) If shift-lock system does not operate as described, check
gear selector, shift-lock solenoid and control cable.
         5) Place gear selector in Park. Using screwdriver, push down
the emergency override button on shifter console and verify gear
selector can be moved from Park position. See Fig. 2. If gear selector
cannot be moved out of Park, adjust or replace shift-lock actuator. To
adjust shift-lock actuator, refer to the appropriate TRANSMISSION
SERVICING - A/T article in the AUTOMATIC TRANS SERVICING section.
Refer to the following:

      *  For RX7, see TRANSMISSION SERVICING - A/T

      *  For 929, see TRANSMISSION SERVICING - A/T
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Fig. 2:  Locating RX7 & 929 Emergency Override Button
Courtesy of Mazda Motors Corp.

         SHIFT LOCK SYSTEM TESTING

NOTE:    All electrical tests for RX7 and 929 are made at shift-lock
         control unit connector located at center console. To
         identify wire colors from connector locations, see
         appropriate SHIFT-LOCK CONTROL UNIT CONNECTOR I.D. table.

         RX7
         1) Disconnect negative battery cable. Remove gear selector
console panel. Place gear selector in Park. Turn ignition on.
                 2) Check for battery voltage between terminal "G" and
ground. See Fig. 3. Battery voltage should be present with brake pedal
depressed.
         3) Check for battery voltage between terminal "I" and ground.
Disconnect shift-lock control unit connector and turn ignition off.
         4) Test for continuity between terminal "H" and "J".
Continuity should be present in Park with button depressed and all
other gear selector positions.
         5) Ensure continuity is present between terminal "J" and
ground at all times. If voltage or continuity is not as described,
repair wire harness and/or replace "P" range switch, shift-lock
solenoid and shift-lock control unit as an assembly.

SHIFT-LOCK CONTROL UNIT CONNECTOR I.D. (RX7)
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
Connector I.D.                    Wire Color

G  ..................................  Green
H  ............................  Light Green
I  ...........................  Black/Yellow
J  ..................................  Black
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
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Fig. 3:  Testing RX7 Shift Lock Control System
Courtesy of Mazda Motors Corp.

         929
         1) Disconnect negative battery cable. Remove gear selector
console cover. Disconnect "P" range switch connector. See Fig. 4.
         2) Place gear selector in Park. Continuity should be present
between wires. Depress gear selector release button and ensure no
continuity is present. If "P" range switch works as described, go to
next step. If "P" range switch does not work as described, replace "P"
range switch.
         3) Turn ignition on. Check for constant battery voltage



AUTO TRANS DIAGNOSIS - RA4A-EL & RB4A-EL
Article Text (p. 5)

1993 Mazda RX7
For www.iluvmyrx7.com    

Copyright © 1998 Mitchell Repair Information Company, LLC
Sunday, August 19, 2001  09:16PM

between terminals "A" and "B", and terminals "A" and "C". See Fig. 5.
Check for battery voltage between terminal "D" and "C". Battery
voltage should be present with brake pedal depressed.
         4) Disconnect shift-lock actuator connector and turn ignition
off. Test for continuity between terminal "C" and ground. If voltage
or continuity is not as described, repair wire harness and/or replace
shift-lock actuator.

SHIFT-LOCK CONTROL UNIT CONNECTOR I.D. (929)
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
Connector I.D.                    Wire Color

A  ................................  Blue/Red
B  ............................  Black/Yellow
C  ...................................  Black
D  .............................  White/Green
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

Fig. 4:  Testing 929 "P" Range Switch
Courtesy of Mazda Motors Corp.
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Fig. 5:  Testing 929 Shift Lock Actuator
Courtesy of Mazda Motors Corp.

         TROUBLE SHOOTING

NOTE:    For clutch, band, one-way clutch and overrunning clutch
         operation, see ELEMENTS IN USE under TESTING.

         System problems may be caused by engine, PCMT, hydraulic
control system or electronic control system. When trouble shooting,
start with those points that can be inspected quickly and easily.
Recommended trouble shooting sequence is as follows:

      *  Check for fault codes. See ELECTRONIC SELF-DIAGNOSTICS. If
         fault code is present, see appropriate TROUBLE CODE CHARTS.
      *  Check stall speed, time lag, line pressure and throttle
         pressure. See TESTING.
      *  Road test vehicle and check for proper transmission
         operation. See ROAD TEST.

         If previous trouble shooting sequence is followed, cause of
the problem should be located. Another way to find PCMT problems is to
use the QUICK DIAGNOSIS & TROUBLE SHOOTING CHART to find the correct
test. These charts show various problems and relationship of
components that might be cause of problem.

         Using Quick Diagnosis Chart
         1) Components listed under Self-Diagnosis are identified by
PCMT self-diagnosis function. Components listed under adjustment
indicate problem may be the result of an incorrect adjustment. Check
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adjustment of each component listed and readjust as necessary.
         2) Use electronic tester to check input and output signals of
components listed under Tester. Components listed under Stall Test may
be checked by results of stall test procedure. To perform stall test,
see STALL SPEED under TESTING.
         3) Components listed under Time Lag Test may be checked by
time lag test. To perform time lag test, see TIME LAG under TESTING.
         4) Components listed under Road Test may be checked using the
results of the road test. To perform the road test, see ROAD TEST. For
appropriate trouble shooting chart testing procedures, refer to the
QUICK DIAGNOSIS & TROUBLE SHOOTING CHART DIRECTORY table.

         Using Trouble Shooting Chart
         Use trouble shooting chart to diagnose a problem by symptom.
See the QUICK DIAGNOSIS & TROUBLE SHOOTING CHART DIRECTORY.

QUICK DIAGNOSIS & TROUBLE SHOOTING CHART DIRECTORY
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ-ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
Application                                 See Fig.

Quick Diagnosis Chart
  RX7 & 929 (RA4A-EL & RB4A-EL)  ................  6

Trouble Shooting Chart
  RX7 (RB4A-EL)  ................................  7
  929 (RA4A-EL)  ................................  8
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

Fig. 6:  Quick Diagnosis Chart - RX7 & 929 (RA4A-EL & RB4A-EL)
Courtesy of Mazda Motors Corp.
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Fig. 7:  Trouble Shooting Chart - RX7 (RB4A-EL)
Courtesy of Mazda Motors Corp.
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Fig. 8:  Trouble Shooting Chart - 929 (RA4A-EL)
Courtesy of Mazda Motors Corp.
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         ROAD TEST

         Preparation
         Check all fluid levels and make corrections as necessary.
Warm engine and transmission to operating temperature. If any problems
occur during the road test, refer to ELECTRONIC SELF-DIAGNOSTICS and
TESTING, or repair transmission.

         "D" RANGE

NOTE:    NORMAL/POWER mode are controlled by the PCMT.

         Inspection
         1) Check for shift point, shift pattern and shift shock.
Shift selector to "D" range. Accelerate vehicle at half and full
throttle, ensure 1-2, 2-3 and 3-OD upshifts, downshifts and lock-up
are obtained. Note speed and compare with appropriate SHIFT SPEED
CHARTS. See Figs. 9 and 10. Note upshifts for shift shock and
slippage.
         2) When driving in OD, shift to "S" and check that OD-3
downshift occurs immediately.
         3) Select HOLD mode. Check for 2-3 up and downshifts and
lock-up and no 1st or "OD".
         4) Decelerate vehicle. Check for engine braking in 3rd and
2nd gears when throttle is open 1/8 or less.
         5) Drive in 3rd and 4th gear to ensure no unusual noise or
vibration is heard. Check torque converter, driveshaft(s) and
differential for source of unusual noise. Ensure kickdown operates
properly and shift points match appropriate SHIFT SPEED CHARTS. See
Figs. 9 and 10.

NOTE:    Throttle sensor voltage of PCMT tester represents throttle
         opening. OD does not operate when ATF temperature is below
         50øF (10øC), when cruise control is operating with a 5 MPH
         difference between preset cruise speed and vehicle speed on
         all 1994 models and 1993 RX7 and 13 MPH difference on
         remaining 1993 models. Lock-up does not operate when
         throttle is closed with vehicle below 74 MPH or when ATF
         is below 104øF (40øC).
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Fig. 9:  RX7 Shift Speed Chart
Courtesy of Mazda Motors Corp.
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Fig. 10:  929 Shift Speed Chart
Courtesy of Mazda Motors Corp.
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         "D" RANGE RESULTS

         Starts In "S" Or Shifts Directly From "L" To "OD"
         Stuck shift solenoid "A". Stuck shift valve "A".

         Starts In "OD"
         Stuck shift valve "B". Stuck shift solenoid "B".

         No Shift
         Stuck shift solenoid "A" and/or "B", or stuck shift valve "A"
and/or "B".

         Incorrect Shift Points
         Throttle sensor out of adjustment. Speed sensor No. 1 not
operating properly.

         Shift Shock Or Slipping Is Felt
         Stuck line pressure solenoid. Accumulator not operating
properly. Throttle sensor out of adjustment. Speed sensor No. 1 not
operating properly. ATF thermosensor not operating properly. Worn
clutches, one-way clutches and/or brakes.

         No Engine Braking
         Stuck overrunning clutch solenoid. Worn clutches and/or
brakes.

         No Lock-Up Shift
         Stuck lock-up solenoid. Stuck lock-up control valve.

         KICKDOWN

         Drive vehicle and check for OD-3, OD-2, OD-1, 3-2, 3-1 and 2-
1 kickdown. See appropriate SHIFT SPEED CHARTS. See Figs. 9 and 10.

         "S" RANGE

         1) Select "S" mode. Accelerate vehicle, check 1-2 and 2-3 up
and downshift with lock-up and no OD. Decelerate vehicle, check for
engine braking in 3rd and 2nd gears with throttle open 1/8 and less.
         2) Drive in "S" mode and ensure 3rd gear is held until 3-2
downshift point is achieved. Accelerate in "S" HOLD mode and ensure
that 2nd gear is held. Decelerate vehicle, check for engine braking
with throttle open 1/8 and less.

         "L" RANGE

         1) Select "L" mode. Accelerate vehicle, ensure 1-2 upshifts
and downshifts are made and no 3rd gear, OD or lock-up occurs.
Decelerate vehicle and check for engine braking in 1st and 2nd gears.
         2) Drive vehicle with gear selector in "D" HOLD (3rd gear),
shift to "L" and ensure 3rd gear is held until 3-2 downshift point is
reached, then 2nd gear is held until 2-1 downshift point is reached.



AUTO TRANS DIAGNOSIS - RA4A-EL & RB4A-EL
Article Text (p. 14)

1993 Mazda RX7
For www.iluvmyrx7.com    

Copyright © 1998 Mitchell Repair Information Company, LLC
Sunday, August 19, 2001  09:17PM

         3) Accelerate vehicle in "L" HOLD and ensure 1st gear is
held. Decelerate vehicle and check for engine braking.

         ELEMENTS IN USE

NOTE:    For diagnosing clutch, band, one-way clutch and overrunning
         clutch operation, see appropriate ELEMENTS IN USE chart. See
         Figs. 11 and 12.

Fig. 11:  RX7 & 1993 929 Elements In Use
Courtesy of Mazda Motors Corp.
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Fig. 12:  1994 929 Elements In Use
Courtesy of Mazda Motors Corp.

         ELECTRONIC SELF-DIAGNOSTICS

         Self-diagnostic system is integrated in PCMT and diagnoses
faulty sensors (input devices), solenoid valves (output devices) and
transaxle operation. Fault codes stored in PCMT identify specific
components.
         Codes may be retrieved from PCMT by using HOLD indicator
light. Codes may be retrieved from PCMT by using OEM tester or
aftermarket scan tester. See appropriate procedure.

NOTE:    OEM tester may also be referred to as Electronic
         Controlled-Automatic Transmission (EC-AT) tester in trouble
         code charts.
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         RETRIEVING FAULT CODES

         HOLD Indicator Light Procedure (RX7 & 929)
         1) Locate Data Link Connector (DLC) underhood forward of left
strut. Short together GND and TAT terminals of DLC and turn ignition
on. See Fig. 13. Warning codes are flashed on HOLD indicator light on
dash. Codes are flashed in numerical order if more than one code is
present.
         2) Note trouble code numbers. See TROUBLE CODE IDENTIFICATION
CHARTS. Perform appropriate diagnostic code chart. Refer to the
appropriate TROUBLE CODE CHARTS. After repairs are made, clear codes
by disconnecting negative battery cable for 20 seconds.

Fig. 13:  Locating DLC GND & TAT Terminals
Courtesy of Mazda Motors Corp.

         OEM Tester Hook-Up
         1) Use manufacturer's instructions on connecting Self-
Diagnosis checker and SST, selector and tester harness. Connect OEM
tester assembly to DLC located underhood forward of left strut.
         2) Set system selector system select switch to position 2.
Set test switch to SELF TEST position. See Fig. 14.

NOTE:    If using aftermarket scan tester, follow manufacturers
         procedures.

         Retrieval Procedures
         1) Connect OEM tester to appropriate positions. See OEM
TESTER HOOK-UP. See Fig. 14.
         2) Turn ignition on, if "88" flashes on digital display and
buzzer sounds for 3 seconds, go to step 4). On RX7 and 929, if "88"
does not flash, check main relay and terminals 1N and 1P of PCMT for
an open or short circuit.
         3) If "88" flashes and buzzer sounds continuously for more
than 20 seconds, check wiring to terminal 2N of PCMT for an open or
short circuit. See WIRING DIAGRAMS for wire color identification. If
wiring is okay, replace PCMT and repeat steps 1-2).
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         4) Note fault code numbers. See TROUBLE CODE IDENTIFICATION
CHARTS. Perform appropriate code chart. See TROUBLE CODE CHARTS. After
repairs are made, clear codes by disconnecting negative battery cable
for 20 seconds.
         5) Remove OEM tester and road test vehicle at 31 MPH. Depress
accelerator fully, stop vehicle gradually. Reconnect OEM tester to
test connector and connect grounds. Turn ignition on and check for
trouble codes.
         6) If transmission problems are still present, or no trouble
codes are stored, see ELECTRICAL COMPONENTS TESTS under TESTING.

Fig. 14:  Connecting OEM Tester
Courtesy of Mazda Motors Corp.

Fig. 15:  Identifying System Selector Switch Positions
Courtesy of Mazda Motors Corp.

         TROUBLE CODE CHARTS
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         TROUBLE CODE IDENTIFICATION CHARTS

Fig. 16:  RX7 Trouble Code Identification Chart
Courtesy of Mazda Motors Corp.
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Fig. 17:  929 Trouble Code Identification Chart
Courtesy of Mazda Motors Corp.

         RX7 & 929 TROUBLE CODE CHARTS
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Fig. 18:  Schematic - Service Code No. 1
Courtesy of Mazda Motors Corp.

Fig. 19:  Flow Chart - Service Code No. 1
Courtesy of Mazda Motors Corp.
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Fig. 20:  Schematic - Diagnostic Trouble Code No. 1
Courtesy of Mazda Motors Corp.

Fig. 21:  Flow Chart - Diagnostic Trouble Code No. 1
Courtesy of Mazda Motors Corp.
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Fig. 22:  Schematic - Diagnostic Trouble Code No. 6
Courtesy of Mazda Motors Corp.

Fig. 23:  Flow Chart - Diagnostic Trouble Code No. 6
Courtesy of Mazda Motors Corp.
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Fig. 24:  Schematic - Diagnostic Trouble Code No. 7
Courtesy of Mazda Motors Corp.

Fig. 25:  Flow Chart - Diagnostic Trouble Code No. 7
Courtesy of Mazda Motors Corp.
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Fig. 26:  Schematic - Service Code No. 7
Courtesy of Mazda Motors Corp.

Fig. 27:  Flow Chart - Service Code No. 7
Courtesy of Mazda Motors Corp.
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Fig. 28:  Schematic - Diagnostic Trouble Code No. 12 (1 of 2)
Courtesy of Mazda Motors Corp.

Fig. 29:  Schematic - Diagnostic Trouble Code No. 12 (2 of 2)
Courtesy of Mazda Motors Corp.
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Fig. 30:  Flow Chart - Diagnostic Trouble Code No. 12
Courtesy of Mazda Motors Corp.

Fig. 31:  Schematic - Diagnostic Trouble Code No. 55
Courtesy of Mazda Motors Corp.
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Fig. 32:  Flow Chart - Diagnostic Trouble Code No. 55
Courtesy of Mazda Motors Corp.

Fig. 33:  Schematic - Diagnostic Code No. 56
Courtesy of Mazda Motors Corp.
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Fig. 34:  Flow Chart - Diagnostic Code No. 56
Courtesy of Mazda Motors Corp.

Fig. 35:  Schematic - Diagnostic Code No. 57
Courtesy of Mazda Motors Corp.
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Fig. 36:  Flow Chart - Diagnostic Code No. 57
Courtesy of Mazda Motors Corp.
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Fig. 37:  Schematic - Service Code No. 57
Courtesy of Mazda Motors Corp.

Fig. 38:  Flow Chart - Service Code No. 57
Courtesy of Mazda Motors Corp.
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Fig. 39:  Schematic - Diagnostic Code No. 58
Courtesy of Mazda Motors Corp.

Fig. 40:  Flow Chart - Diagnostic Code No. 58
Courtesy of Mazda Motors Corp.
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Fig. 41:  Schematic - Service Code No. 60
Courtesy of Mazda Motors Corp.

Fig. 42:  Flow Chart - Service Code No. 60
Courtesy of Mazda Motors Corp.
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Fig. 43:  Schematic - Diagnostic Code No. 61
Courtesy of Mazda Motors Corp.

Fig. 44:  Flow Chart - Diagnostic Code No. 61
Courtesy of Mazda Motors Corp.
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Fig. 45:  Schematic - Diagnostic Code No. 62
Courtesy of Mazda Motors Corp.

Fig. 46:  Flow Chart - Diagnostic Code No. 62
Courtesy of Mazda Motors Corp.
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Fig. 47:  Schematic - Diagnostic Code No. 63
Courtesy of Mazda Motors Corp.

Fig. 48:  Flow Chart - Diagnostic Code No. 63
Courtesy of Mazda Motors Corp.
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Fig. 49:  Schematic - Diagnostic Code No. 64
Courtesy of Mazda Motors Corp.

Fig. 50:  Flow Chart - Diagnostic Code No. 64
Courtesy of Mazda Motors Corp.
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Fig. 51:  Schematic - Diagnostic Code No. 65
Courtesy of Mazda Motors Corp.

Fig. 52:  Flow Chart - Diagnostic Code No. 65
Courtesy of Mazda Motors Corp.

         TESTING
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CAUTION: Stall and line pressure tests generate high engine and
         transmission temperatures. DO NOT hold throttle open more
         than 5 seconds. Allow engine to idle in "P" or "N" for at
         least one minute between tests.

         Preparation
         Check all fluid levels and correct if necessary. Warm engine
and transmission to operating temperature. Prior to performing stall,
lag time and line pressure tests, block front and rear wheels and set
parking brake.

         STALL SPEED TEST

         Connect tachometer to engine. Ensure engine idle speed and
ignition timing is correct. Refer to the appropriate article in the
ENGINE PERFORMANCE section. Apply foot brake firmly and shift selector
to "D" range. Press accelerator pedal to floor and note maximum RPM.
Select "S", "R" and "L" ranges and repeat. Compare with STALL SPEED
table.

STALL SPEED
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
Application                         Stall RPM

RX7  .............................  3000-3300
929  .............................  1950-2250
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

         STALL SPEED RESULTS

         High In All Ranges
         Insufficient line pressure, worn oil pump. Oil leakage from
oil pump, control valve and/or transmission case. Stuck pressure
regulator.

         High In "D" & "S"
         Forward clutch slipping. Forward one-way clutch slipping.
Low one-way clutch slipping.

         High In "R" Range
         Low and reverse brake slipping. Reverse clutch slipping.
Perform road test to see if low and/or reverse brake or reverse clutch
is at fault. Results indicate the following:

      *  Engine braking in "L" range, reverse clutch faulty.
      *  No engine braking in "L" range, low and/or reverse brake
    faulty.

         Low In All Ranges
         Low engine output. One-way clutch in torque converter
slipping.
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         TIME LAG TEST

         With engine at idle, shift selector from "N" to "D", "N" to
"D" HOLD and "N" to "R". Time lag for transmission to engage should be
less than one second for "N" to "D" and less than 1.2 seconds for "N"
to "R".

         TIME LAG RESULTS

         Longer Than Specified In "N" To "D" & "N" To "D" HOLD
         Low line pressure. Forward clutch slipping. Forward one-way
clutch slipping.

         High In "N" To "D"
         Low line pressure. Low one-way clutch slipping. N-D
accumulator not operating properly.

         High In "N" To "D" HOLD
         Low line pressure. Brake band slipping. 1-2 accumulator not
operating properly.

         High In "N" To "R"
         Low line pressure. Reverse clutch slipping. Low and reverse
brake slipping 3-4/N-R. Accumulator not operating properly.

         LINE PRESSURE TEST

         1) Connect gauges to appropriate line pressure inspection
ports. See Fig. 53. Connect tachometer to engine. Ensure engine idle
speed and ignition timing is correct. See ENGINE PERFORMANCE section.
Apply foot brake firmly and shift selector to "D" range.
         2) Press accelerator pedal to floor and note pressure gauge.
Release throttle to read pressure at idle. Select "S", "R" and "L"
ranges and repeat. Compare with LINE PRESSURE SPECIFICATIONS table.

Fig. 53:  Connecting Pressure Gauges (RX7 & 929)
Courtesy of Mazda Motors Corp.
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LINE PRESSURE SPECIFICATIONS
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
                                       Idle                 Stall
Application            Range         psi (kPa)          psi (kPa)

929  ...............  D, S, L  .....  63-68  ...........  151-162
                                    (432-470)         (1040-1118)
                         R  ........  87-92  ...........  210-222
                                    (600-638)         (1452-1530)

RX7  ...............  D, S, L  .....  72-76  ...........  174-184
                                    (496-524)         (1200-1269)
                         R  ........  90-95  ...........  218-228
                                    (621-655)         (1503-1572)
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

         LINE PRESSURE RESULTS

         Low Pressure At Idle (All Ranges)
         Worn oil pump. Damaged control piston in oil pump. Pressure
regulator valve or plug sticking. Damaged pressure regulator valve
spring. Fluid leakage between oil strainer and pressure regulator
valve.

         Low At Idle In "D", "S" Or "L"
         Fluid leakage from hydraulic circuit of forward clutch.

         Low At Idle In "D" & "S" HOLD Mode
         Fluid leakage from hydraulic circuit of band servo 2nd apply
side.

         Low At Idle In "R"
         Fluid leakage from hydraulic circuit of reverse clutch.

         Low At Idle In "R" & "L"
         Fluid leakage from hydraulic circuit of low and reverse
brake.

         High At Idle
         Throttle sensor out of adjustment. Damaged thermosensor. Line
pressure solenoid sticking. Short circuit of line pressure solenoid
circuit. Pressure modifier valve sticking. Pressure regulator valve or
plug sticking.

         Low At Stall Speed
         Throttle sensor out of adjustment. Damaged control piston in
oil pump. Line pressure solenoid sticking. Short circuit of line
pressure solenoid circuit. Pressure regulator valve or plug sticking.
Pressure modifier valve sticking. Pilot valve sticking.

         ELECTRICAL COMPONENTS TESTS
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         ATF Thermosensor
         Disconnect negative battery cable. Remove oil pan. Remove
thermosensor from transmission. Connect ohmmeter to thermosensor
terminals. Place thermosensor and thermometer in a container of water.
Heat water gradually, checking temperature. See Fig. 54. If resistance
is incorrect, replace thermosensor.

Fig. 54:  Testing ATF Thermosensor
Courtesy of Mazda Motors Corp.

         ATF Thermoswitch (4WD)
         Disconnect negative battery cable. Remove oil pan and
thermoswitch. Place thermoswitch with a thermometer in a container of
ATF and gradually heat ATF. Using an ohmmeter, note when thermoswitch
closes and opens. Below 293øF (145øC) switch is open, above 302øF
(150øC) switch is closed. If thermoswitch does not operate as
described, replace thermoswitch.

         Dropping Resistor
         Disconnect wire connectors at dropping resistor. Resistance
across wire connectors should be 10-14 ohms. If not 10-14 ohms,
replace dropping resistor.

         Hold Switch
         1) Turn ignition on. On RX7, connect voltmeter between
terminal "D" or terminal "F" and ground. On 929, connect voltmeter
between terminal "A" or terminal "B" and ground. See Fig. 55. If
voltage is not as specified, check and repair circuit between power
source and switch. If voltage is okay, go to next step.
         2) Turn ignition off and disconnect hold switch connector.
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See Fig. 56. On RX7, connect ohmmeter between hold switch terminals
"D" and "F". On 929, connect ohmmeter between hold switch terminals
"A" and "B". If continuity is not correct, replace selector switch or
selector lever knob.

Fig. 55:  Checking Hold Switch Voltage
Courtesy of Mazda Motors Corp.



AUTO TRANS DIAGNOSIS - RA4A-EL & RB4A-EL
Article Text (p. 43)

1993 Mazda RX7
For www.iluvmyrx7.com    

Copyright © 1998 Mitchell Repair Information Company, LLC
Sunday, August 19, 2001  09:17PM

Fig. 56:  Checking Continuity Of Hold Switch
Courtesy of Mazda Motors Corp.

         Inhibitor/Park Neutral Switch
         1) Shift selector lever to "P" or "N". Ensure vehicle starts
in these positions and not in any other. Ensure back-up lights come on
when in "R" and ignition is on.
         2) Disconnect wire connectors at inhibitor/park neutral
switch on transmission, connect ohmmeter and shift selector to ranges.
See Fig. 57. Check continuity between terminals. If continuity is not
as specified, adjust or replace switch.
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Fig. 57:  Checking Inhibitor/Park Neutral Switch
Courtesy of Mazda Motors Corp.

         Pulse Generator (RX7 & 929 Only)
         Disconnect 3-wire connector at front of transmission. See
Fig. 58. Make sure 2200-3500 ohms are present between terminals "A"
and "B". Ensure ohmmeter reads infinity between all other terminal
pairs. If not, replace pulse generator.

Fig. 58:  Checking Pulse Generator
Courtesy of Mazda Motors Corp.
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         Solenoid Valves
         Disconnect solenoid valve connector and measure resistance
from respective terminal to ground. See Figs. 59-61. Also, refer to
the SOLENOID VALVE RESISTANCE SPECIFICATIONS table. If not as
specified, replace solenoid or assembly.

Fig. 59:  View of Solenoid Valve Connector
Courtesy of Mazda Motors Corp.

Fig. 60:  Checking Solenoid Valves (RX7)
Courtesy of Mazda Motors Corp.
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Fig. 61:  Checking Solenoid Valves(929)
Courtesy of Mazda Motors Corp.

SOLENOID VALVE RESISTANCE SPECIFICATIONS
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ
                                             Resistance
Terminal            Solenoid Valve              In Ohms

A  ...............  Lock-Up Control  ...........  20-40
B  ..................  Shift "A"  ..............  20-40
C  ..................  Shift "B"  ..............  20-40
D  ..............  Overrunning Clutch  .........  20-40
E  ................  Line Pressure  ..........  2.5-5.0
F  ...................  Lock-Up  ...............  10-20
ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ

         Speed Sensor No. 1 (Revolution Sensor)
         Disconnect speed sensor wiring connector at transmission. On
929, remove front exhaust pipe. See Figs. 62 and 63. On all models,
connect ohmmeter to terminals as indicated. If resistance is not as
specified, replace speed sensor.

Fig. 62:  Checking Revolution Sensor (RX7)
Courtesy of Mazda Motors Corp.
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Fig. 63:  Checking Revolution Sensor (929)
Courtesy of Mazda Motors Corp.

         Vehicle Speedometer Sensor (RX7 & 929)
         1) On RX7, disconnect speedometer connector at instrument
panel. Connect an A/C voltmeter to Yellow/White and Yellow/Red wires
of instrument panel connector. On 929, disconnect White connector at
instrument panel. Connect an A/C voltmeter to Green/Red and Blue/
Yellow wires of instrument panel connector.
         2) On all models, check for a voltage increase as rear wheel
is turned. If no voltage increase occurs, go to next step. If voltage
increases, vehicle speedometer sensor is okay.
         3) Disconnect vehicle speedometer sensor wiring connector at
transmission. See Figs. 64 and 65. Connect ohmmeter to terminals. If
resistance is not about 290 ohms, replace vehicle speedometer sensor.

Fig. 64:  Locating Speedometer Sensor Connector (RX7)
Courtesy of Mazda Motors Corp.

Fig. 65:  Locating Speedometer Sensor Connector (929)
Courtesy of Mazda Motors Corp.
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         PCMT
         Turn ignition on. Check voltage at each control unit
terminal. See appropriate PCMT terminal voltage chart. See Figs. 66-
72. If voltage is not as specified at any terminal, repair or replace
component(s) or wiring. If no problem is found with any component or
wiring, replace PCMT.

NOTE:    For additional electrical circuit information, see
         WIRING DIAGRAMS at end of this article.

Fig. 66:  RX7 PCMT Terminal Voltage Chart (1 of 4)
Courtesy of Mazda Motors Corp.
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Fig. 67:  RX7 PCMT Terminal Voltage Chart (2 of 4)
Courtesy of Mazda Motors Corp.
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Fig. 68:  RX7 PCMT Terminal Voltage Chart (3 of 4)
Courtesy of Mazda Motors Corp.
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Fig. 69:  RX7 PCMT Terminal Voltage Chart (4 of 4)
Courtesy of Mazda Motors Corp.
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Fig. 70:  929 PCMT Terminal Voltage Chart (1 of 3)
Courtesy of Mazda Motors Corp.

Fig. 71:  929 PCMT Terminal Voltage Chart (2 of 3)
Courtesy of Mazda Motors Corp.
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Fig. 72:  929 PCMT Terminal Voltage Chart (3 of 3)
Courtesy of Mazda Motors Corp.
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         WIRING DIAGRAMS

Fig. 73:  RX7 Wiring Diagram
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Fig. 74:  929 Wiring Diagram
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