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ARTICLE BEGINNING

1992 ENG NE PERFORMANCE
Chrysler Mdtors/Mtsubishi Theory & Operation

Chrysler Mtors; Colt, Colt 200, Colt Vista, Ram 50,
Stealth, Summt & Summit Wagon

M tsubishi; D amante, Eclipse, Expo/ Expo LRV, Gl ant,
M rage, Montero, Pickup, Precis, 3000GT

INTRODUCTION

This article covers basic description and operation of engine
performance-rel ated systens and conponents. Read this article before
di agnosi ng vehicles or systens with which you are not conpletely
famliar.

AIR INDUCTION SYSTEM
NON-TURBOCHARGED ENGINES

Al'l Chrysler/Mtsubishi engines with Multi-Point |Injection
(MPl') use sane basic air induction system Renote air filter (with
airflow sensor) is ducted to a plenumnounted throttle body.

TURBOCHARGED ENGINES

In addition to basic air induction systemused on all other
nodel s, turbochargi ng system conmponents include turbocharger(s), air-
to-air intercooler(s), air by-pass valve(s), wastegate actuator(s),
wast egat e control sol enoid val ve(s) and intake duct.

Wast egat e Control Sol enoid Val ve

Engi ne Control Unit (ECU) energizes sol enoid val ve,
controlling | eakage rate of turbocharger pressure to wastegate
actuator.

COMPUTERIZED ENGINE CONTROLS

Multi-Point Injection (MPl) is a conputerized engine contro
system which controls fuel injection, ignition timng, idle speed and
em ssion control systens.

ELECTRONIC CONTROL UNIT (ECU)

ECU recei ves and processes signals frominput devices.
Operating conditions such as cold starting, altitude, acceleration and
decel eration affect input device signals. Based on signals received,
ECU sends signals to various conponents, which control fuel injection,
ignition timng, idle speed and em ssion control systems. For ECU
| ocation, see ECU LOCATI ON tabl e.
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ECU LOCATI ON TABLE

Application Locati on

Chrysler Motors ....... ... .. ... ..... Behi nd Ri ght Side O
I nstrunment Panel, Next To
Bl ower Mot or

M t subi shi
D amant e, Expo/ Expo LRV, Gl ant,
Mrage, Montero & Pickup ............ Behi nd Ri ght Side
O Instrument Panel
Eclipse & 3000GT .................. Behi nd Radi o Consol e
Precis ... . . . Behi nd Left Side O
I nstrunment Panel
NOTE: Conmponents are grouped into 2 categories. The first category

covers | NPUT DEVI CES, which control or produce voltage
signals nonitored by Engine Control Unit (ECU). The second
category covers QOUTPUT SI GNALS, which are conponents
control |l ed by ECU

INPUT DEVICES

Vehi cl es are equi pped with different conbinations of input
devices. Not all input devices are used on all nodels. To determ ne
i nput devi ce usage on specific nodels, see appropriate wring diagram
in L - WRING DIAGRAMS article in the ENG NE PERFORVANCE Section. The
follow ng are avail abl e i nput devices.

Air Conditioner Swtch
Wien A/Cis turned on, signal is sent to ECU Wth engine at
idle, ECU increases idle speed through Idle Speed Control (1SC) notor.

Ai rfl ow Sensor

Incorporated in airflow sensor assenbly, airflow sensor is a
Karmen vortex-type sensor which neasures intake airflow rate. |ntake
air flows through tunnel in airflow sensor assenbly. Airflow sensor
transmts radi o frequency signals across direction of incom ng
airflow, downstream of vortex. Intake air encounters vortex, causing
tur bul ence in tunnel.

Tur bul ence disrupts radi o frequency, causing variations in
transm ssion. Airflow sensor converts frequency transmitted into a
proportionate electrical signal, which is sent to ECU.

Airflow Sensor Assenbly

Assenbly is nmounted inside air cleaner, and incorporates
airfl ow sensor, atnospheric pressure sensor and intake air tenperature
sensor.

At nospheric (Baronetric) Pressure Sensor



E - THEORY/OPERATION
Article Text (p. 3)
1992 Dodge Colt

Foraaaaa
Copyright © 1998 Mitchell Repair Information Company, LLC
Saturday, April 27, 2002 05:47PM

Sensor is incorporated in airflow sensor assenbly. Sensor
converts atnospheric pressure to electrical signal, which is sent to
ECU. ECU adjusts air/fuel ratio and ignition timng according to
al titude.

Cool ant Tenper ature Sensor

Sensor converts cool ant tenperature to electrical signal for
use by ECU. ECU uses coolant tenperature information to control fue
enri chment when engine is cold.

Crankshaft Angle & TDC Sensor Assenbly

Assenbly is located in distributor on SOHC engi nes. On DOHC
engi nes, which use Direct (or Distributorless) Ignition System (D' S),
assenbly is a separate unit nmounted in place of distributor. Assenbly
consists of triggering disc (nounted on shaft) and stationary optica
sensing unit. Canshaftdrives shaft, triggering optical sensing unit.
ECU determ nes crank angl e and TDC based on signals received from
optical sensing unit.

Det onati on Sensor (Turbo Only)

Sensor is located in cylinder block and senses engine
vi bration during detonation (knock). Sensor converts vibration into
electrical signal. ECU retards ignition timng based on this signal.

Engi ne Speed (Tach Signal)
ECU uses ignition coil tach signal to determ ne engi ne speed.

Idle Position Switch

On all DOHC engines, idle position switch is a separate
switch mounted on throttle body. On all other nodels, idle position
switch is incorporated in ISC notor or throttle position sensor,
dependi ng on vehicle application. Wen throttle valve is closed,
switch is activated. Wen throttle valve is at any other position,
switch is deactivated. This input fromidle position switch is used by
ECU for controlling fuel delivery time during decel eration.

Ignition Timng Adjustment Term nal

Used for adjusting base ignition timng. Wen termnal is
grounded, ECU tim ng control function is by-passed, allow ng base
timng to be adjusted.

I nhibitor Switch (Automatic Transmi ssion Only)

I nhi bitor switch senses position of transm ssion sel ect
| ever, indicating engine |oad due to automati c transm ssion
engagenent. Based on this signal, ECU commands | SC notor to increase
throttle angle, maintaining optinmmidle speed.

Intake Air Tenperature Sensor

Sensor is incorporated in airflow sensor assenbly. This
resi stor-based sensor neasures tenperature of incom ng air and
supplies air density information to ECU
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Mot or Position Sensor (MPS)

Sensor is incorporated in |ISC notor (or separate unit on sone
nodel s). MPS senses | SC notor plunger position and sends el ectrica
signal to ECU

Oxygen (Q2) Sensor

2 sensor is located in exhaust system and generates an
out put voltage. Qutput voltage varies with oxygen content of exhaust
gas stream ECU adjusts air/fuel mxture based on signals fromQ
sensor.

Power Steering G| Pressure Switch

Switch detects increase in power steering oil pressure. Wen
power steering oil pressure increases, switch contacts cl ose,
signalling ECU. ECU commands | SC notor, raising idle speed to
conpensate for drop in engine RPM due to power steering |oad.

TDC Sensor
See CRANKSHAFT ANGLE & TDC SENSOR ASSEMBLY under | NPUT
DEVI CES.

Throttl e Position Sensor (TPS)
TPS is a variable resistor nounted on throttle body. ECU uses
voltage signal fromTPS to determne throttle plate angle.

Vehi cl e Speed Sensor

Sensor is |ocated in speedoneter in instrunment cluster, and
uses a reed switch to sense speedoneter gear revol utions. ECU uses
gear revolutions to determ ne vehicle speed.

OUTPUT SIGNALS

NOTE: Vehi cl es are equi pped wi th various conbi nations of
comput er-control |l ed conmponents. Not all conponents |isted
bel ow are used on every vehicle. For theory and operation on
each output conponent, refer to systemindicated after
conponent .

CHECK ENG NE Li ght
See SELF- DI AGNOSTI C SYSTEM

EGR Control Sol enoid Val ve
See EXHAUST GAS RECI RCULATI ON (EGR) CONTROL under EM SSI ON
SYSTENMS.

Fuel Injectors
See FUEL CONTROL under FUEL SYSTEM

Fuel Pressure Control Sol enoid Val ve (Turbo Only)
See FUEL DELI VERY under FUEL SYSTEM

Fuel Pressure Regul at or
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See FUEL DELI VERY under FUEL SYSTEM

I dl e Speed Control Servo
See | DLE SPEED under FUEL SYSTEM

Power Transistor(s) & Ignition Coils
See | GNI TI ON SYSTEMS.

Purge Control Sol enoid Val ve
See EVAPORATI VE CONTROL under EM SSI ON SYSTEMS.

Sel f - Di agnosti ¢ Connect or
See SELF- DI AGNOSTI C SYSTEM

Wast egat e Control Sol enoid Val ve
See TURBOCHARGED ENGQ NES under Al R | NDUCTI ON SYSTEM

FUEL SYSTEM
FUEL DELIVERY

El ectric fuel punp, located in gas tank, feeds fuel through
in-tank fuel filter, external fuel filter (located in engine
conpartnent) and fuel injector rail.

Fuel Punp

Fuel punp consists of a notor-driven inpeller. Punp has an
i nternal check valve to nmaintain systempressure, and a relief valve
to protect fuel pressure circuit. Punp receives voltage supply from
Mul ti-Point Injection (MPI) control relay.

Fuel Pressure Control Sol enoid Val ve (Turbo Only)

Val ve prevents rough idle due to fuel percolation. On engine
restart, if engine coolant or intake air tenperature reaches a preset
val ue, ECU applies voltage to fuel pressure control solenoid valve for
2 mnutes after engine restart. Valve will open, allow ng atnospheric
pressure to be applied to fuel pressure regul ator diaphragm This
al | ows maxi num avail abl e fuel pressure at injectors, enriching fuel
m xture and maintai ning stable idle at high engine tenperatures.

Fuel Pressure Regul at or

Located on fuel injector rail, this diaphragmoperated relief
val ve adjusts fuel pressure according to engine manifold vacuum

As engine mani fold vacuumincreases (closed throttle), fue
pressure regul ator di aphragm opens relief valve, allow ng pressure to
bl eed off through fuel return line, reducing fuel pressure.

As engi ne mani fol d vacuum decreases (open throttle), fue
pressure regul ator di aphragm cl oses val ve, preventing pressure from
bl eedi ng of f through fuel return line, increasing fuel pressure.

FUEL CONTROL
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Fuel Injectors

Fuel is supplied to engine through electronically pul sed
(timed) injector valves located on fuel rail(s). ECU controls amount
of fuel netered through injectors based on information received from
sensors.

IDLE SPEED

Air Conditioner Relay

Wien A/Cis turned on with engine at idle, ECU signals |ISC
notor to increase idle speed. To prevent A/ C conpressor from swtching
on before idle speed has increased, ECU nonentarily opens A/ C rel ay
circuit.

I dl e Speed Control (1SC) Mot or

Motor controls pintle-type air valve (DOHC engi nes) or
throttle plate angle (SOHC engines) to regul ate volunme of intake air
at idle.

During start node, ECU controls idle intake air vol unme
according to coolant tenperature input. After starting, with idle
position switch activated (throttle closed), fast idle speed is
controlled by I1SC notor and fast idle air control valve (if equipped).

When idle switch is deactivated (throttle open), |SC notor
noves to a preset position in accordance with cool ant tenperature
i nput .

ECU signals I SC notor to increase engine RPMin the foll ow ng
situations: A/T (if applicable) is shifted fromNeutral to Drive, A/IC
is turned on, or power steering pressure reaches a preset val ue.

Fast Idle Air Control Valve

Sonme nodel s use a cool ant tenperature-sensitive fast idle air
control valve, located on throttle body, to admt additional intake
air volune during engine warmup. Control valve closes as tenperature
i ncreases, restricting by-pass airflowrate. At engine warmup, valve
cl oses conpl etely.

IGNITION SYSTEMS
DIRECT IGNITION SYSTEM (DOHC ENGINES)

Dependi ng on nunber of cylinders, ignition systemis a 2 or
3-coil distributorless ignition system Crankshaft angle and TDC
sensor assenbly, nounted in place of distributor, are optically
control | ed.

Power Transistors & Ignition Coils

Based on crankshaft angle and TDC sensor inputs, ECU controls
timng and directly activates each power transistor to fire coils. On
4-cylinder engines, power transistor "A' controls primary current of
ignition coil "A" to fire spark plugs on cylinders No. 1 and No. 4 at
the sanme tinme. Power transistor "B" controls primary current of
ignition coil "B" to fire spark plugs on cylinders No. 2 and No. 3 at
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the sanme tinme. On V6 engi nes, conpanion cylinders No. 1 and 4, 2 and
5, and 3 and 6 are fired together.

On all nodels, although each coil fires 2 plugs at the sane
time, ignition takes place in only one cylinder, since the other
cylinder is on its exhaust stroke when plug fires.

ELECTRONIC IGNITION SYSTEM (SOHC ENGINES)

M t subi shi breakerl ess electronic ignition systemuses a disc
and optical sensing unit to trigger power transistor.

Power Transistor & lgnition Coi

Power transistor is nmounted inside distributor with disc and
optical sensing unit. Wien ignition is on, ignition coil primry
circuit is energized. As distributor shaft rotates, disc rotates,
triggering optical sensing unit. ECU receives signals fromoptica
sensing unit. Signals are converted and sent to power transistor,
interrupting primary current flow and induci ng secondary voltage.

IGNITION TIMING CONTROL SYSTEM

Ignition timng is controlled by ECU ECU adjusts timng
based on various conditions such as engine tenperature, altitude and
detonation (turbo vehicles only).

EMISSION SYSTEMS
EXHAUST GAS RECIRCULATION (EGR) CONTROL

Federal (Non-Turbochar ged)

To | ower oxides of nitrogen (NOx) exhaust em ssions, a non-
conmputer controll ed exhaust gas recircul ation systemis used. EGR
operation is controlled by throttle body ported vacuum Vacuumis
routed through thernoval ve to prevent EGR operation at | ow engine
t enper at ur es.

Spring pressure holds EGR val ve cl osed during | ow vacuum
conditions (engine idling or wide open throttle). Wen vacuum pressure
i ncreases and overcomes ECGR spring pressure, EGR valve is lifted to
al | ow exhaust gases to flow into intake manifold for conbustion.

California & Turbocharged

ECU controls EGR operation by activating EGR control sol enoid
val ve according to engine | oad. Wien engine is cold, ECU signals EGR
control solenoid valve to deactivate EGR

California nodels are equi pped with an EGR tenperature
sensor. \Wen EGR nmal function occurs, EGR tenperature decreases and ECU
illum nates CHECK ENG NE (nmal function indicator) light.

EGR Control Sol enoid Val ve
Val ve denies or allows vacuum supply to EGR val ve based on
ECU commands.
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Ther noval ve
Ther noval ve denies or allows vacuum supply to EGR val ve based
on cool ant tenperature.

EVAPORATIVE CONTROL

Fuel evaporation system prevents fuel vapor fromentering
at nosphere. System consists of the followi ng: special fuel tank with
vapor separator tanks (if equipped), vacuumrelief filler cap,
overfill limter (2-way valve), fuel check valve, thernovalve (if
equi pped), charcoal canister, purge control valve, purge contro
sol enoi d val ve, and connecting |ines and hoses.

Purge Control Sol enoid Val ve

When engine is off, fuel vapors are vented into charcoa
cani ster. \Wen engine is warned to normal operating tenperature and
runni ng at speeds greater than idle, ECU energizes purge contro
sol enoi d val ve, allow ng vacuumto purge val ve.

Cani ster vapors are then drawn through purge valve into
i ntake mani fold for burning. Purge control solenoid valve remnains
cl osed during idle and engine warmup to reduce HC (hydrocarbons) and
CO (carbon nonoxi de) em ssi ons.

HIGH ALTITUDE CONTROL (HAC)

HAC syst em conpensates for variations in altitude. Wen
at nospheric (baronmetric) pressure sensor determ nes vehicle is at
altitude greater than preset value, ECU conpensates by adjusting
air/fuel mxture and ignition timng. If HAC systemis inoperative,
there will be an increase in em ssions.

POSITIVE CRANKCASE VENTILATION (PCV) VALVE

PCV val ve operates in closed crankcase ventilation system
Cl osed crankcase ventilation system consists of PCV val ve, oi
separator, breather and ventilation hoses.

PCV val ve is a one-way check valve |ocated in val ve cover
When engine is running, manifold vacuum pulls PCV val ve open, allow ng
crankcase fumes to enter intake manifold. If engine backfires through
i ntake mani fold, PCV val ve closes to prevent crankcase conbusti on.

SELF-DIAGNOSTIC SYSTEM

Sel f-di agnostic systemnonitors input and output signals. On
all nodels, codes can be read using anal og voltneter. Scan tester can
be used to read codes on sone nodels. For additional information, see
G- TESTS W CODES article in the ENG NE PERFORMANCE Secti on.

CHECK ENGQ NE Li ght

Li ght comes on when ignition is turned on. Light remains on
for several seconds after engine has started. If an abnormal input
signal occurs, light cones on and code is stored in nmenory. If an
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abnormal input signal returns to normal, ECU turns light off, but code
remains stored in nmenory until it is cleared. If ignition is turned on
again, light will not come on until ECU detects mal function during
system operati on.

NOTE: ECU di agnostic nenory is retained by direct power supply

frombattery. Menory is not erased by turning off ignition,
but it will be erased if battery or ECU is di sconnect ed.

END OF ARTICLE



