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& Next! Is DC Motor bad?
Check for voltage at pin DCM#1 for B+
of about-14V. OK? Check DCM#2,
motor ground side to G103. This is
where a DMM provides valuable
information proving good ground side
voltage but is often misunderstood. A
lot of techs will miss this!

- First! Verify the black (-)DMM test
lead connects to a good ground.
Use either the -BATT terminal - or -
the case of the generator (-GEN) for

the best DMM ground connection.

Do not rely on random locations on
sheetmetal for a DMM ground
connection when accurate ground side
voltage measurements are needed.

@ Start Here: Study two DC Motor Circuits shown.
The schemation on the left shows two "mechanical
switches" S1 and S2 to control the Rear Window DC |
Motor. The schemation on the right shows two on- ,
board computers to do the same thing, control the !
Rear Window Motor. Why use two switches? Switch |
S1 on the left hand circuit, is called a Master 1
Window Control Switch that determines when S2

can control the back window motor. If S1 is flipped

OFF, S2 cannot operate the back window motor.

This helps when kids in the back seat play with a

rear window switch while riding along.
Both mechanical switches, S1 and S2 must be flipped
"ON" (UP) to energize the solenoid which operates the
DC motor. The circuit on the right uses two (solid-
state) "transistor switches" inside two different on-
board computers. Both on-board computers must
operate at the same time to energize the solenoid that
controls the DC motor. Testing this dual computer
circuit may seem more difficult but it is the same
procedure as
mechanical switches. A circuit is always a circuit!
Troubleshoot all circuits the same way whether with
switches or computers.
Troubleshooting the DC Motor on the circuit on the left
when the DC motor does not operate is easy. Do it like
this! First, verify both switches are flipped ON. Check
both fuses. Confirm Solenoid operates. Yes or No?

- Solenoid does not Click? Check the voltage at
Solenoid pins P1 and P2 to determine circuit
voltage conditions for current. (Notice electron
current flowing up from B- ground.) P1=14.2V, is
good B+. Check pin.. P2 =_0.010V is a -good
ground! Both readings at P1=(B+) & P2 = (B-) are
OK. Next replace faulty Solenoid! It has a broken
winding, or armature is corroded and can't move.

-Solenoid Clicks! But DC motor won't
, Run? Check voltages at solenoid pins J1
i and J2. Should be 14V B+ at both pins J1 1
' and J2 which proves solenoid contacts are '

closed. (If J2 is 0.1V contacts are not closed

the circuit on the

® Confirm B+ is present at DCM#1.
Now check B- at DCM#2. A good
ground circuit allows electron current
through the ground circuit (see
electrons moving up in schemation at
G103). A good ground voltage reading
at DCM#2 is about 0.15V to 0.2V. This
Vd confirms electron current is flowing
and wire is a good ground circuit
"under load" (means when current is
flowing.) You should _recognize _the
slight difference between DCM#2
(higher) and a little lower at G103
because electron current flows up
through the ground circuit and creates
a small Vd.
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®D There is a very small voltage
drop in the motor ground wire as
current flows up. A DMM
grounded at -BATT detects this
level for advanced Vd testing on
ground side of a circuit. For more
in-depth  training about these
topics see recommend book:
+"Vehicle Electrical
Troubleshooting SHORTCUTS."

In the next paper:

"A Circuit is a Circuit, Part 2"
Troubleshooting the circuit at
the above right with on-board
computers controlling the DC
Motor is covered in Part 2.
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