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Faulty idling operation

Poor engine performance or stalling of engine

PRE CARB TROUBLESHOOTING

Engine operation stops or is — Improper setting of idle fuel mix- Make adjustment.
—lunstable at idle speed, or idle [—{  ture adjustment screw on LP-gas
speed is too high. carburetor

— Accumulation of rubber particles,
oil and metal particles inside con-
verter

Disassemble and clean.

—— Torn diaphragm —  Replace diaphragm.
in converter

— Faulty secondary valve seat in If valve does not completely rest on seat, replace
converter seat.

—| Others |—Primary pressure exceeding 14.7 Replace primary valve seat.
kPa (0.15 kgficm?) [2.1 psi] and,
causing rich fuel mixture. (Damaged

primary valve seat)

Engine power decreases grad-
—ually during operation, and
engine speed does not
increase.

No LP-gas Refill with LP-gas. Exchange LP-gas tank.

Engine stalls a short time

Freezing of converter Hot Remove hot-water hose at outlet to check if hot

water (engine cooling water) tem- water is properly circulating (clogged hose).
perature is too low, or insufficient

LP-gas

after startup.

Gas leaks from damaged LP-gas
— Strong gas smell hose

Repair damaged hose.

Torn primary diaphragm in con- Stop operation immediately, and replace primary
verter diaphragm.
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STRUCTURE AND FUNCTION

Systems Operation

1. Explanation of Operation

4G63 (2.0L.) & 4G64 (2.4 L.) LPG closed
loop fuel control system with 3 way
catalyst.

Regulatory Background:

MCFA has developed an emissions-compliant
control system. The control system is a closed-
loop system with a 3-way catalytic converter
as standard. It utilizes electronic fuel delivery
with "drive-by-wire" throttle and governor con-
trol. The key system component is the
Electronic Control Unit (ECU) that monitors
various sensors on the truck, and controls
engine performance to pre-programmed speci-
fications. The two main sub-systems are:

* Fuel control

* Throttle and governor control

The benefit to the user is a vast improvement
in indoor air quality, engine drivability and per-
formance, maintenance and fuel economy.
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2. Terminology

Engine management systems use a variety of
acronyms and system specific terms. The fol-
lowing list of terms and acronyms are used in
the CARB 1 Tier 1 system. (Reference SAE
J1330 terminology.)

AlF Air Fuel Mixture

BAT  Battery Voltage

CAT  Catalytic Converter

ECU Electric Control Unit

EGO Exhaust Gas Oxygen Sensor

ET Engine Temperature
(Engine block temp.)

FCSV Fuel Control Solenoid Valve

MAP  Manifold Absolute Pressure

OXY Oxygen

RPM  Engine Revolutions per Min.

SFL  System Fault Light

SFC  System Fault Code

Sub-system Operating Principles

1. Fuel Control:

The fuel control system utilizes a "closed loop"

fuel control strategy. The "Closed loop" method

Is used to calculate the correct air and fuel

mixture ratio (A/F) based on ECU program-

ming using data collected from sensor inputs
while the engine is operating. This sub-system
monitors four engine parameters and transmits
this information to the ECU. The ECU is able
to adjust the fuel supply by varying the output
to the fuel control solenoid valve (FCSV). The
inputs and output for this subsystem are as fol-
lows:

1) Engine manifold pressure (MAP) is an
indicator of engine load. Higher loads
result in a numerically higher MAP value.

2) Engine speed to indicate current engine
revolutions per minute (RPM)



SCHEMATICS

2. CARB 1 Tier 1 Wiring Schematic
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INSPECTION AND ADJUSTMENT

3. Converter (vaporizer) inspection and
adjustment

(1) Hot-water hose inspection
The converter uses heat supplied by the
engine cooling water to vaporize fuel.
Inspect the hot-water hoses for damage.

(2) Bleeding converter
If hot water does not circulate properly,
bleed the converter to remove air trapped in
the water core.
To bleed the converter, remove the air vent
plug on the side of the converter, and let the
engine idle.
After making sure that intermittent flows of
coolant with air from the plug hole have
changed to a smooth flow, install the plug.
(Apply ThreeBond No. 1142 or equivalent
sealant on plug threads.)

(3) Primary chamber pressure measurement
Remove the plug located on the back side
of the converter. Mount an R (PT) 1/4 con-
nector and a pressure gauge to the pres-
sure measuring port. Operate the engine
with LP-gas. If the pressure indication
shows a value from 9.8 to 14.7 kPa (0.1 to
0.15 kgf/cm ) [1.4 to 2.1 psi], it is normal.

If the Bressure is less than 9.8 kPa (0.1
kgf/lcm<) [1.4 psi], the engine lacks power
on an upgrade inclination. If the pressure is
higher than 14.7 kPa (0.15 kgf/cm ) [2.1
psi], the engine produces high output
power but fuel consumption increases.

If the measured pressure is outside the
specified range, disassemble the converter
and replace the secondary seat.
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1. Connect diagnostic monitor to the data
port located below the rubber plug on the
ECU.

2. Turn the key switch to "ON" but do not
start the engine.

3. On the S-15G diagnostic screen, locate
the "Pedal Angle"

Note: The diagnostic monitor displays
units rather than voltage. 0 units
equal 0 volts. 255 units equal 5 volts

4. The value displayed should be between
28 to 45 units when the foot pedal is fully
released. . ( One "unit" equals .0196
volts) If the value displayed is either
below or above this value, adjustment is
required. The potentiometer mounted to
the throttle sensor has 2 set screws,
loosen slightly to allow either clockwise
or counter clockwise rotation depending
on if the values are too high or too low.
Rotate the potentiometer to 35 +/- 5 units
and use the data monitor screen to
monitor the results. (Depending on
specific truck model, throttle sensor
removal from the mounting bracket may
be necessary, but the electrical
connection will remain connected)

5. Once rotated to the correct value,
retighten the setscrews securing the
potentiometer to the throttle sensor.
Reinstall the throttle sensor and the floor
plate, if removal was required. This now
completes the adjustment for the idle or
minimum settings. The high idle or
maximum setting will now be adjusted
with floor plate installed.

Note: Do not apply excessive force to
accelerator without floor plate
installed. Damage to potentiometer
may occur.

6. Fully depress the foot pedal with
sufficient force to simulate actual use by
an operator and apply pressure slowly.
While depressed fully note the voltage
units value displayed on the diagnostic
screen. The correct value should be
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SYSTEM ADJUSTMENTS

195 +/-5 units. If readjustment is
necessary, loosen the locknut on the

foot pedal stop bolt and adjust the height
as necessary. Repeat this procedure until
the correct foot pedal travel is attained to
reach the desired value.

. Once adjusted, re-tighten the locknut

on the foot pedal stop bolt.

. Remove diagnostic equipment and re-

install the rubber plug over the data port
on the ECU.
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