Up To Standards

Flash!

Transfer Cases

Go Electronic!

Electricity arrived in our
industry with a vengeance,
in case you hadn’t noticed.
Transmissions are now com-
puter controlled and tied
into the engine-manage-
ment system. It is only natu-
ral that transfer cases would
learn to obey Ohm's law.
The Borg-Warner transfer
cases were the first to be
electronically shifted and
New Process has followed
suit. The next progress was
to integrate the transfer case into more advanced elec-
tronics with its own electronic control module (ECM).

By Mike Weinberg
Contributing Editor
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To check the integrity of these circuits, disconnect the har-
nesses from the Electronic Control Module and perform the
following checks

Transmission Module —
TE453

Mounting Plate

Nut — N621905-52

Ground Screw —
801846

Wire Harness —
~ TA786

Screw - 381801
(2 Req'd)

Eight-Wire Pigtail Harness Connector
(E25B-14489-GB)

ode |  Function

1 OPEN
2 57 Blk Ground

57A Blk Ground a
3 396 Blk/Org | Logic Ground

Transfer Case Motor

4 778 Org Control (Clockwise)
2H-4H-4L
Transfer Case Motor

5 7717 Yel Control (Counterclock-
wise) 4L-4H-2H

6 779 Brn Electromagnetic Clutch
(Feed)

7 296 Wht/Ppl | Ignition Run and
Accessory Feed (Fused)

8 517 Blk/Wht | Battery Feed (Circuit

Breaker)

1. Connect a voltmeter between terminal 8 and ground. The
voltmeter should indicate battery voltage at all times.

2. Connect a voltmeter between terminal 7 and ground. Then turn
the ignition switch to the “RUN" position. The voltmeter then
should indicate battery voltage.

Caution: When the use of an ohmmeter is specified, always
remember that an ohmmeter NEVER should be connected into a
“live” or powered circuit. If the chmmeter is subjected to a pow-
ered circuit, severe damage will be done to the instrument, The
vehicle’s battery should be disconnected before performing
checks on any circuit with a ohmmeter to prevent any accidental
damage to the instrument.

3. Connect an ohmmeter Rotunda Number 007-000001 between
terminal 6 and ground. The ohmmeter should indicate a “low”
resistance value (less than 10 ohms).

4. Connect an ohmmeter between terminals 4 and 5 of the wiring
harness connector. The ohmmeter should indicate a “low”
resistance value (less than 10 ohms).

5. Connect an ohmmeter between terminal 3 and ground. The
ohmmeter should indicate 0 ohms.

6. Connect an ohmmeter between terminal 2 and ground. The
ohmmeter should indicate 0 ohms.
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1. Connect an ohmmeter hetween terminals 1 and 2. Then depress
the 4x4 (2H-4H) switch in the Overhead Roof Console. The ohm-
meter should indicate a very “low” resistance value (less than 50
ohms) while the switch is being depressed.

2. Connect an ohmmeter between terminals 1 and 3. Then depress
the “Low Range” switch to the right of the steering column. The
ohmmeter should indicate a very “low” resistance value (less
than 50 ohms) while the switch is being depressed.

Five-Wire Harness Connector

Circuit Color
Position | Number Code Function
1 465 Wht/Lt Blu | Switch Feed
2 780 Dk Blu 4x4 Switch
3 781 Org/Lt Blu Low Range Switch
4 782 Brn/Wht Low Range Light
5 783 Gry 4x4 Light

3. Connect a test lead between terminal 4 and ground. Turn the igni-
tion switch to the “RUN” position and observe the Overhead Roof
Console. The lamp in the Overhead Roof Console Low Range Bar
should illuminate.

4. Connect a test lead between terminal number five and ground.
Turn the ignition switch to the "RUN" position and observe the
Overhead Roof Console. The lamp in the Overhead Roof Console
4x4 Bar should illuminate.

Eight-Wire Harness Connector

(E4EB-14489-SA)

Circuit Color
Position | Number | Code Function
32 Red/Lt Blu | Manual Transmission
1 Clutch Interlock Switch
463 Red/Wht | Automatic Transmission
Neutral Safety Switch
2 774 Lt Grn Speed Sensor (Feed)
3 772 Lt Blu Speed Sensor Return
Wire #5. Contact Plate
4 1M Violet Position Sensor in
Transfer Case
Wire #4. Contact Plate
5 770 Wht Position Sensor in
Transfer Case
Wire #3. Contact Plate
6 764 Brn/Wht | Position Sensor in
Transfer Case
Wire #2. Contact Plate
7 763 Org/Wht | Position Sensor in
Transfer Case
Wire #1. Contact Plate
8 762 Yel/Wht Position Sensor in
Transfer Case

1. Connect an ohmmeter between terminal 1 and ground. On a ve-

hicle equipped with a manual transmission, depress the clutch
pedal and observe the ohmmeter. The ohmmeter should indicate a
“low” resistance (less than 50 ohms) while the clutch pedal is
being depressed. If the vehicle is equipped with an automatic
transmission, shift the transmission into the “Neutral” position and
observe the ohmmeter. The ohmmeter should indicate a “low” re-
sistance (less than 50 ohms) while the transmission selector lever
is in the “Neutral” position.

Ohmmeter Readings For

Shift Motor Position Sensor

Transfer Case Gear Position

Ohmmeter Connection 2 High 4 High 4 Low
Meter Reading From Short Open Short
Terminal #8 to #4
Meter Reading From Open Open Short
Terminal #8 to #5
Meter Reading From Short Short Open
Terminal #8 to #6
Meter Reading From Open Short Open
Terminal #8 to #7

Note: Short is a “low" resistance reading on the ohmmeter (zero ohms).
Open is a “high” resistance reading on the ohmmeter (infinity).

2. Connect an ohmmeter between terminals 2 and 3. the ohmmeter
should indicate a “low” resistance reading (200-350 ohms). This
will check the continuity of the speed sensor that is located in the
transfer case. The speed sensor picks up the rotating speed of
the output shaft from two notches that are cut in opposite sides
of the outer ring of the clutch housing assembly.

3. Connect an ohmmeter between terminal B and terminals 4, 5, 6
and 7, respectively. Refer to Chart 4 for the appropriate cthmme-
ter readings in each transfer-case position.
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A listing of the transfer-case feed harness circuits and their
functions follows:

1. The electromagnetic clutch-feed circuit provides a power signal
to the clutch coil, from the control madule when shifting from
2W to 4W drive,

2. Clockwise rotation of the electric shift motor circuit provides
power to drive the shift motor through the 2H-4H-4L sequence.
It a position is selected that would require a shift through an
intermediate position, the module will respond as if each inter-
mediate position was selected, even if the 4L position was com-
manded from 2H. It then will fulfill all of the requirements for
shifting into or out of each intermediate position.

3. Counterclockwise rotation of the electric shift motor circuit pro-
vides power to drive the shift motor through the 4L-4H-2H se-
quence. Actuation of the Low Range Switch, while in 4L, will
cause a shift to 4H. Actuation of the “Four-by-Four™ 2W-4W
switch, after a shift to 4H from 4L, then will cause a shift to 2H.

4. The speed sensor coil feed circuit provides a constant signal
from the electronic control module to the speed sensor located
in the transfer case

5. The speed sensor coil return circuit provides a varying signal
(while the wehicle is in motion) from the speed sensor to the
electronic control module. This signal indicates the vehicle speed
to the microprocessor o that it can control the application of the
“Low Range” gear selection in the transfer case.

Electronic Transfer Case Harness
(E4DB-14489-AA)

Position | Number | Code Function

1 779 Brn

Electromagnetic Clutch
(Feed)

Transfer Case Motor
Control (Clockwise)

ZH-4H-4L

Transfer Case Motor
Control (Counterclockwise)
4L-4H-2H

Speed Sensor (Feed)

2 778 Org

3 T Yel

4 774
772
6 m

Lt Grn
Lt Blu | Speed Sensor (Relurn)

| Violet | Wire #5. Shift Position
| | Sensor in Transfer Case
' (Output to Module)

| Wire #4. Shift Position
Sensor in Transter Case
{Output to Module)

Wire #3. Shift Position
Sensor in Transfer Case
| (Outpul to Module)

Org/Wht | Wire #2. Shift Position
| Sensor in Transfer Case
(Output to Module)

Yel/Wht | Wire #1. Shift Position
Sensor in Transfer Case
(Input from Module)

7 70 Wht

8 764 | Bra/wnt

9 763

10 762

6. The shift position sensor feed circuit provides a power signal
from the Electronic Contral Module to the shift position sensor to
energize the sensor.

7. Shift position sensor return circuits provide the output informa-
tion signals from the transfer case to the electronic control
maodule. This infarmation gives the control module the correct po-
sition of the shaft that turns the helical cam in the transfer case.

The nitty gritty is if vou don’t know how it works, it
will be worth your life to diagnose and repair.

The example we will use is the BW 1356 electronic
shift transfer case used on the full-size Bronco with
automatic transmission. This transfer case has an elec-
tric motor which, through a screw type drive, works a
cam that moves the internal shift forks to achieve the
4WD and low-range modes. Inside the transfer case is
an electromagnetic clutch much like that on an air-
conditioning compressor. When you shift from 2WD
to 4WD, this clutch is engaged to spin up the moving
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parts instantly and synchronize the shift. When the
shift is complete, the clutch disengages. A speed sen-
sor inside the transfer case signals the ECM to regu-
late the engagement of low range within the proper
road speed. External electronics consist of a two-
rocker switch in the passenger compartment, the
ECM, a speed sensor, the electric shift motor which
has an integral shift position sensor that lets the ECM
know which position the transfer case is in.

When the driver selects 4WD and presses that

continues next page
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button, The ECM monitors all in-
puls, road speed, transmission-
gear selector position, transter-
case shifl-position sensor and, if
the right conditions exist, enables
the shift into 4WD. The same oc-
curs on a shift into low range. If,
for instance, the vehicle is moving
at too great road speeds, the ECM
will not permit shift into low

range until proper road speed is
achieved,

By now it should be crystal
clear that the davs of pulling units

apart to inspect are over. The same

thorough examination of the elec-
tromic components that control an
electronic trans now is needed to

diagnose a malfunctioning transfer

case. In the Bronco, the computer
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Circle No. 23 on Reader Card

has a memory capacity from the
battery circuit and is protected by
a circuit breaker. The switches,
shift motor and electric clutch are
powered through a fused circuit
from the igmition switch. The 4WD
switch in the passenger compart-
ment is powered through the
headlight dimmer switch circuit.
The ECM is equipped with its own
diagnostic t'npnhilit\'. By removing
the eight-wire connector and the
five-wire connector from the ECM
and turning the ignition to the run
|.1u*~|t|n1'| You can ac tivate the self
test switch. A flashing indicator
lamp (one flash per second) shows
the ECM to be healthy. A steady,
non-blinking lamp indicates the
ECM needs 1'1'}"’.'“ g

Diagnosing the other circuitry is
easy using a good digital voll
ohmmeter. The diag
{courtesy of Ford Motor Coll w
show vou the way

The price of progress and
change is the need to constantly
add to our education. While this

new” electronic world may seem

complhicated it has all been done
tor us by the OEMs, and various
technical departments and trade

nostic chart

associations we can subscribe Lo,
The investment we make in new
books and manuals is after all an
investment in ourselves and our
future. Think how hand
this would be if we had to “pio-
neer” all this knowledge on our
own through trial and error. Buy
the books, make more money, go
home on time. &

businiess

Make Plans Now To Attend

Transmission Digest EXPO '93
Aug 27-30, Las Vegas, NV

Transmission Digest



