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AlR CLEANERS

An air cleaner is necessary to protect the fuel system,
as well as the moving parts of the engine, from the
abrasive and clogging effects of dust, dirt and sediment
normally present in the intake air supply.

The lower portion of the air cleaner is designed to
reduce the noise emitted by air rushing through the
carburetor to the intake system. The air cleaner also
serves as a flame arrester in the event of a backfire up
through the carburetor.

A replaceable filter element (paper-type) is used as
standard equipment (figs. 1J-1 and 1J-2).

Replace the air cleaner filter element at the intervals
listed in the Maintenance Schedule. More frequent re-
placement is advisable when the vehicle is operated in
dusty areas or on unpaved roads.

The air cleaner intake duct contains the air valve for
the Thermostatically Controlled Air Cleaner (TAC) Sys-
tem and trap door (if equipped). The operation and diag-
nosis of both systems are described within
Thermostatically Controlled Air Cleaner (TAC) System
section of this chapter. The thermal sensor is located on
the inside base of the air cleaner housing.

Servics

To clean the paper filter element, shake out accumu-
lated dirt—DO NOT WASH. Use compressed air to
carefully blow through the element from the inside to-
ward the outside, opposite the direction of normal
airflow.

Replace the air cleaner filter element more frequently
than specified in the Maintenance Schedule if there is
any apparent damage or evidence of being clogged.

FUEL FILTERS

All Jeep six- and eight-cylinder engine fuel systems
are protected from the entry of dirt and other foreign
matter through the carburetor fuel inlet by a replace-
able 15-micron, pleated paper filter located in the carbu-
retor fuel inlet pipe and secured by two short rubber
hoses and clamps. Replace the filter at the intervals
outlined in the Maintenance Schedule.

All vehicles with six- and eight-cylinder engines have
a fuel return system that requires an extra nipple on the
fuel filter to route fuel back to the fuel tank. The filter
must be installed with the return nipple upward. Refer
to Fuel Return System.
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Fig. 1J-1 Carburstor Alr Cleaner—Four-Cylinder Engines

The fuel filter for four-cylinder engines is located
inside the carburetor. If allowed to become plugged, the
result will be restricted fuel flow and loss of engine
power. To replace the fuel filter:

NOTE: Four-cylinder engines have no fuel return to
the fuel tank. The sending unit fuel return nipple is
capped.

WARNING: Battery negative cable must be removed
to prevent a potential fire hazard when fuel pipe is
disconnected.

(1) Disconnect battery negative cable.

(2) Disconnect fuel pipe at fuel inlet filter fitting.

(3) Remove fuel inlet filter fitting from carburetor.

(4) Remove filter element and spring (fig. 1J-3).

(5) Install replacement filter element and spring
with hole in filter element toward fitting.

(6) With new gasket on fitting, install fuel inlet
fitting and tighten with 25 foot-pounds (34 Nem) torque.

(7) Install fuel pipe and tighten with 18 foot-pouncs
(24 Nem) torque while holding fuel inlet fitting wizh
wrench.

(8) Connect battery negative cable.

WARNING: Use extreme caution when engine is oper-
ating. The fan, pulleys and belts can cause serious per-
sonal injury. Do not wear loose clothing. Do not stand ‘n
direct line with fan blades.

(9) Start engine and inspect for leaks.

All vehicles use a woven Saran sleeve-type filter that
is attached to the end of the fuel outlet tube inside the
fuel tank. This filter is rated at 65 microns and repe:s
water. Under normal conditions, it requires no mainze-
nance or service.

FUEL TANKS

The fuel tank on all models is protected by a shieid.
Cherokee, Wagoneer and CJ models have two tank ven:s
while Truck models have one vent. The various fuel tank
and venting arrangements are :ilustrated in figures 1.-
4, 1J-5 and 1J-6.
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The fuel tanks are external expansion types that are
vented by vapor hoses routed to the vapor canister.

Refer to Fuel Vapor Control System.

AIR CLEANER
COVER

FILTER
ELEMENT

AIR CLEANER Fuel Tank Replacement
HOUSING

THERMAL
ELECTRIC SWITCH
THERMAL
VACUUM SWITCH PCV Removal—CJ Vehicles
FILTER
i e SO & (1) Position jack under shield and remove screws.
= (2) Disconnect fuel outlet and return hoses, fuel
7 i filler hose and filler vent hose.
(3) Partially lower shield and tank and disconnect

TRAP DOOR
ASSEMBLY

&-

N)
REVERSE DELAY

VALVE

tank vapor vent hoses.
(4) Disconnect fuel gauge sending unit wires, lower

AIR TEMPERATURE
tank and remove.

SENSOR
‘ CHECE Installation—CJ Vehicles
(1) Position shield and tank on jack and partially-

raise.
(2) Install fuel outlet hose, return hose, fuel gauge
HEATED sending unit wires and tank vapor vent hoses.
(3) Raise shield and tank to installation position,

AIR TUBE
install screws and tighten.
(4) Install fuel filler hose and filler vent hose.

Removal—Cherokes-Wagonesr Vehicles
(1) Remove parking brake cable guide clips.
(2) Disconnect one brake cable at connector.

80273
(3) Disconnect fuel filler hose.
(4) Disconnect front drive shaft and position aside

Flg. 1J-2 Typical Carburetor Air Cleaner—
to allow clearance for tank removal.
(5) Place jack under shield and tank and remove

Six- and Eight-Cylinder Engines
attaching hardware.
(6) Lower shield and tank. Disconnect fuel gauge
sending unit wires, fuel outlet hose and return hose.

SPRING

Instailation—Cherokes-Wagoneer Vehicles
(1) Place shield and tank on jack. Connect fuel
gauge sending unit wires, fuel outlet hose and return

FUEL FILTER
hose.
(2) Raise shield and tank to installation position

GASKET
and secure with attaching hardware.

FUEL INLET (3) Connect fuel filler hose.
FITTING ey ~ (4) Connect parking brake cable.
(5) Connect front drive shaft.

§ Removal—Truck Yehicles
(1) Disconnect fuei filler hose, filler vent hose and

tank vapor vent hose.
(2) Place jack under shieid and tank.

90645 (3) Loosen straps and lower shield and tank.
(4) Disconnect fuel gauge sending unit wires, Iuel

outlet hose and fuel return hose.
(5) Remove shield and tank.

Fig. 1J-3  Four-Cylinder Engine Fusi Filter
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Fig. 1J-6 Fuel Tank and Associated Fuel System Components—Truck Vehicles

Instailation—~Truck Yshicles

(1) Install replacement clamps on filler and vent
hoses and fuel outlet and return hoses.

(2) Position shield and tank on jack.

(3) Connect fuel outlet and return hoses and send-
ing unit wires.

(4) Raiseshield and tank and install straps.

(5) Connect filler and vent hoses to tank.

Fuel Gauge Sending Unit

The sending unit assembly utilizes a float that pivots
on a variable resistance element.

The fuel pickup, fuel system nipples and the sending
unit assembly are an integral unit that is mounted on a
flanged opening on the fuel tank. For Cherokee, Wagon-
eer and Truck vehicles, it is secured with a threaded
retainer that must be tightened with a torque of 14 to 18
foot-pounds (19 to 24 Nem). For CJ vehicles, the unit is
secured with a locking ring.

Removal—All Vehicles

(1) Remove fuel tank according to removal pro-
cedures previously outlined. :

(2) With Tool J-23726, turn threaded retainer (ex-
cept CJ tanks) counterclockwise and remove. For CJ

tanks, turn locking ring counterclockwise and disengage
from retaining flange.

(3) Remove sending unit assembly (figs. 1J-4, 5 and
6).

Instailation—All Yehicies

(1) Position sending unit assembly in opening on
top of tank (figs. 1J-4, 5 and 6).

NOTE: Ensure O-ring is properly positioned in groove.
Replace improperly fitting ring.

(2) Position threaded retainer (except CJ tanks),
turn clockwise and, with Tool J-23726, tighten with a
torque of 14 to 18 foot-pounds (19 to 24 Nem). For CJ
tanks, position locking ring on retaining flange, align
with cutout in flange and turn clockwise to stop position.

NOTE: Do not attempt to turn locking ring beyond
stop position.

(3) Install fuel tank according to installation pro-
cedures previousiy outlined.

NOTE: Ensure the sending unit ground wire has a good
electrical connection.
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Fuel Tank Filler Neck

The fuel filler neck on all models has been designed to
provide for vapor control during refilling and to improve
the fill rate.

The filler neck for all models incorporates a restrictor
to prevent entry of nozzles used with leaded fuel gaso-
line pumps. The restrictor reduces the size of the filler
neck to a small opening that is covered by a trap door.
The small diameter unleaded fuel pump nozzle will pass
through the restrictor opening and push open the re-
strictor trap door to allow the fuel tank to be refilled.
This protects the catalytic converter from con-
tamination by leaded fuel.

The filler neck opening is located on the right rear
body panel on CJ vehicles. On Cherokee and Wagoneer
vehicles, the filler neck opening is located on the left
rear quarter panel. On Truck vehicles, it is located on
the left side of the pickup box.

The filler neck is connected to the fuel tank inlet by a
hose secured with clamps.

All fuel tanks are equipped with a filler vent hose that
extends from a fitting on top of the tank to the filler
neck. This vent relieves the air displaced as the tank is
filled.

Fuel Tank Filler Cap

The filler cap incorporates a two-way relief valve that
is closed to the atmosphere during normal operating
conditions. The relief valve is calibrated to open only
when a pressure of 0.75 to 1.5 psi (5 to 10 kPa) or a
vacuum of 1.1 to 1.8 in. Hg (4 to 6 kPa) occurs within the
tank. When the pressure or vacuum is relieved, the valve
returns to the normally closed position.

FUEL YAPOR CONTROL SYSTEMS

The fuel vapor control system prevents raw fuel vapor
from escaping into the atmosphere. Fuel vapor from the
fuel tank and carburetor bowl are collected in a canister
and are metered into the intake manifold for com-
bustion. On all vehicles, rollover check valves.in the vent
system prevent fuel from flowing out of the vent hoses if
the vehicle is accidentally rolled over. The various typi-
cal components, depicted in figure 1J-7, are described
below.

NOTE: The systems used with CJ and Truck vehicles
are similar to that illustrated in figure 1J-7.

Components

Vapor Canister

This component is used on all vehicles. The canister is
filled with granules of activated charcoal. Vapor enter-
ing the canister is absorbed by the granules.
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LINE

ROLL-OVER
CHECK VALVE
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VAPOR \
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PURGE TANK
FUEL
FILTER
CHEROKEE-WAGONEER 80265

Fig. 1J-7 Fuel Vapor Control System—Charokes-Wagoneer

The canister has a staged dual purge feature (fig. 1J-
8). Two inlets are provided, one for fuel tank vapor and
one for carburetor bowl vapor. The outlet is connected to
an intake manifold vacuum source. The fourth nipple is
connected to the carburetor spark port (ported vacuum).

When the engine is operating, fresh air enters through
the inlet filter in the bottom of the canister and purges
the stored vapor. When the ported vacuum reaches 12 in.
Hg (41 kPa), the secondary purge circuit is opened, and
the canister is purged at a much higher rate.

CANISTER PORTED VACUUM

SECONDARY PURGE

MANIFOLD
VACUUM
PRIMARY
PURGE

o

_—__—____/ -
FUEL TANK
VENT HOSE
VAPOR FROM
CARBURETOR
BOWL
80496 A &‘“

Fig. 1J-8 Fusl Vapor Controi Canister and Hoses— Typical
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Rollover Check Vaive

This component is used on all Jeep vehicles. The roll-
wver check valve prevents fuel flow from the fuel tank
through the vent hoses in the event of vehicle rollover.
The check valve consists of a plunger and a stainless
steel ball (figs. 1J-9 and 1J-10). When inverted, the stain-
less steel ball pushes the plunger against its seat. A
properly functioning rollover valve will hold 3 psi (21
kPa) of air pressure on the inlet side when inverted.
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Fig. 1J-9 Rollover Check Valve—GJ Vehicies
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Fig. 1J-10 Rollover Check Valve—Cherokes-Wagoneer-Truck Vehicies

Carburstor Externai Bowl Vent ‘

This component is used on all carburetors. The carbu-
retor external bowl vent provides an outlet for fuei va-
por when the engine is not operating (fig. 1J-11). If the
vent were not provided, raw fuel vapor would enter the
atmosphere. Some would also enter the intake manifold
and cause difficult hot restarts. When the engine is
operating, the fuel bowl must be vented to the inside of
the air cleaner for proper fuel flow. This is accomplished
by automatically closing the external bowl vent by a
mechanical link from the throttle. Refer to Float Circuit
in the applicable carburetor section for specific oper-
ating principles.

PRESSURE
RELIEF WIPER

LINK

VENT TO
CANISTER

2

VENT VALVE IN
OPEN POSITION —

THROTTLE CLOSED 30267

Flg. 1J-11  External Bowl Vent—Typical

Fusl Vapor Control Integrity Test

NOTE: This procedure is jor six- and eight-cylinder
engines only.

(1) If a manometer is not available, one may be
fabricated (fig. 1J-12).
(a) Attach a 6-foot length of 3/8-inch clear plas-
tic tubing (Tygon or equivalent) to a 4-foot x 6-inch x 1-
inch board.
(b) Fill tube with water to a height of 15 inczes.
(2) Visually inspect fuel vapor control system for
loose or damaged hoses, clamps, etc. Repair as
necessary.
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Fig. 1J-12 Fabricated Manometer

(3) Remove fuel return hose (six- and eight-cylinder
engines only) from fuel filter (engine compartment) and
plug opening in filter.

(4) Remove fuel tank vapor hose from charcoal
canister.

(5) Connect plastic tube or rubber hose between
manometer and fuel tank vapor hose.

NOTE: Fuel tank must be no more than 3/% full.

CAUTION: Do not pressurize the fuel vapor control
system more than 1.5 psi or 10.3 kPa (41.5 inches of
water).

(6) With bicycle tire air pump (suggested maximum
pump size is 15 inches in length, 1 inch plunger diame-
ter), pressurize system at fuel return hose until column
of water in manometer rises 15 inches (1.1 in. Hg or 3.7
kPa) from no-pressure position.

(7) With soap and water solution, inspect all fuel
vapor control system connections for leaks (bubbles).
Repair as necessary.

e

(8) Connect fuel tank vapor hose to canister ana
fuel return hose to fuel filter.

FUEL RETURN SYSTEM

All Jeep vehicles with six- and eight-cylinder engines
employ a fuel return system to reduce the possibility of
high temperature fuel vapor problems. The fuel return
system is comprised of a fuel filter with a return nipple
and a return line to the fuel tank (fig. 1J-13).

The fuel return line is routed to the fuel tank, where it
connects to a nipple on the fuel tank sfending unit. Dur-
ing normal operation, a small portion of liquid fuel is
returned to the tank. During periods of high under hood
temperatures, vaporized fuel is also returned to the tank
and not passed to the carburetor.

The return line nipple on the fuel filter must be posi-
tioned upward to ensure proper fuel system operation.

Some engine/carburetor combinations are equipped
with an inline check valve in the fuel return system near
the fuel filter. The valve eliminates any possibility of
fuel returning to the carburetor through the fuel return
line. The check valve has a stainless steel, spring-
assisted check ball that closes the orifice (fig. 1J-14). The
valve is secured by a clamp. Pressure of 0.1 to 0.6 psi
(0.68 to 4.13 kPa) at the fuel filter end opens the check
valve and permits normal operation of the fuel system.

The check valve is marked with an arrow that in-
dicates the direction of normal fuel flow. If it is re-
versed, the fuel return system will not function.

FUEL GAUGE

Refer to Chapter 1L—Power Plant Instrumentation
for operation, malfunction diagnosis and replacement
procedures. Service of the sending unit is described
within Fuel Tank in this chapter.

FUEL PUMP

A single-action, stamped fuel pump is used for all
engine applications. The fuel pump is comprised of an
actuating lever, a diaphragm and spring, an inlet vaive
and an outlet valve (fig. 1J-15). An eccentric on the
engine camshaft operates the fuel pump lever, which is
linked to the pump diaphragm. The lever pulls the dia-
phragm to its extended position to pump fuel into the
inlet valve. Spring pressure pushes the diaphragm to-
ward its relaxed position to force fuel out of the outlet
valve. When the carburetor float needle valve closes,
fuel pump output is limited to the amount that returns
back to the fuel tank through the fuel return line. The
fuel accumulated in the fuel pump chamber prevents the
diaphragm from relaxing. The actuating lever continues
to move up and down, but is prevented from operating {
the diaphragm, which is held in its extended position by
fuel pressure. Fuel flow from the pump remains halted
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Fig. 1J-14 In-Line Chaeck Vaive

until excess pressure is released through the fuel return
line or the carburetor needle opens. This process contin-
les as long as the engine is operating.

Fuel pumps cannot be overhauled. Replace a fuel
pump if it fails any of the following tests.

NOTE: Bejfore performing tests, ensure the in-line ruel
filter (six- and eight-cylinder engines) is not clogged.

Prassura Tast

(1) Remove air cleaner assembly.

(2) Disconnect fuel inlet fitting or fuel filter at
carburetor.

(3) Disconnect fuel return hose at fuel filter and
plug nipple on filter.

NOTE: Remove any spilled juel from engine.

(4) Connect pressure gauge, restrictor and flexible
hose between fuel filter and carburetor (fig. 1J-16).
(5) Position flexible hose and restrictor so fuel can

be discharged into suitable graduated container.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with yan. Do not put
hands mear pulleys, belts or fan. Do not wear loose
clothing.

(6) Operate engine at curd idle rpm and discharge
fuel into container by momentarily opening hose
restrictor.
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(T) Close hose restrictor, allow pressure to stabilize,
and not pressure. Gauge should indicate 6.5 to 8 psi (45
to 35 kPa) for four-cylinder engines, 4 to 5 psi (28 to 34
kPa) for six-cylinder engines, and 5 to 6.5 psi (34 to 45
kPa) for eight-cylinder engines.

If the pump pressure is not within specification and
the fuel lines and filter are in satisfactory condition, the
pump is defective and should be replaced. If the pump
pressure is within specification, perform the capacity
and vacuum tests.

Capacity (Volume) Test
Test the éapaci’cy (volume) as follows:

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands mear pulleys, belts or fan. Do not wear loose
clothing.

(1) Operate engine at curb idle rpm.

(2) Open hose restrictor and allow fuel to discharge
into graduated container for 30 seconds, then close
restrictor.

At least one pint (0.47 liters) of fuel should have been
discharged. If pump volume is less than one pint, (0.47
liters) repeat test using an auxiliary fuel supply and a
replacement fuel filter (six- and eight-cylinder engines).
If the pump volume conforms to the specification while
using the auxiliary fuel supply, inspect for a restriction
in the fuel supply line from the tank and for proper tank
venting.

Vacuum Tests

Two vacuum tests can be performed on the fuel pump.
In the direct connection test, the vacuum test gauge is
connected directly to the fuel pump inlet. This tests the
pump’s ability to create a vacuum. In the indirect con-
nection test, a vacuum gauge is connected by a T-fitting
into the pump inlet line. This test will indicate if an

obstruction exists in the fuel line or the in-tank fuel P

filter.

Direct Connection Test

(1) Disconnect fuel inlet pipe at fuel pump.
(2) Connect vacuum gauge to fuel pump inlet.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(3) Operate engine at curb idle rpm and note vac-
uum gauge indication. Gauge should indicate a vacuum
of 10 in. Hg (34 kPa). If the pump vacuum is not within
specification, the pump is defective and should be
replaced.

NOTE: Gauge will not indicate a vacuum until fuel in
carburetor float bowl has been consumed and pump
begins to operate at full capacity.

Indirsct Connection Test

(1) Disconnect fuel inlet pipe at fuel pump.
(2) Install T-fitting between disconnected fitting
and fuel pump inlet. Connect vacuum gauge to T-fitting.

WARNING: Use extreme caution when engine is oper-

ating. Do not stand in direct line with fan. Do not put :
hands near pulleys, belts or fan. Do not wear loose -

clothing.
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(3) Operate engine at 1500 rpm for 30 seconds. Vac-
uum should not exceed 3 in. Hg (10 kPa).

(4) If vacuum exceeds 3 inches of mercury, check
fuel line for restriction. A partially clogged in-tank fuel
filter can also cause excess vacuum.

NOTE: Gauge will not indicate a vacuum until fuel in
carburetor float bowl has been comsumed and pump
begins to operate at full capacity.

Fuel Pump Specification Chart

Installation
(1) Install pump and replacement gasket.

NOTE: Ensure actuating lever is positioned properly
on camshaft eccentric.

(2) Install retaining screws.
(3) Connect fuel pipe fittings to fuel pump.

FUEL ECONOMY TESTS

When testing fuel economy for six- and eight-cylinder

Pressure % < v 5
Engine (33’:;:::;5, PSI Vacuum in. Hg(kPa) engines, connect the testing device between the fuel
(kPa) Direct Indirect filter and the carburetor. Do not block off the fuel
Four- 1 pint 6.5t08 10 3 1 1 1 1 -
Cylinder | (0.47 liters) | (44 to 55) | (33.77kPa) | (10.13kPa) rzzur;lhﬁei:;c:aﬁsnthls may cause an erronious miles
Six- 1 pint 4105 10 3 el i
Cylinder (0.47 liters) (28.58 to | (33.77kPa) { (10.13kPa)
34.47) SPECIFICATIONS
Eight- 1 pint 5to0 6.5 10 3 :
Cylinder | (0.47 liters) | (34 to 45) | (33.77kPa) | (10.13kPa) Fuel Tank Capacity
802628 Vehicle Gallons
Fusl Pump Replacament cJ 14.8 (56.0 liters)
Removal
v%’;g;?";i 21.5 (81.4 liters)
(1) Disconnect fuel pipe fittings from fuel pump. :
(2) Remove retaining screws. Truck 18.2 (68.8 liters)

(3) Remove pump and gasket. 80708
Page Page
Carburstor Clrcuits 1J-13 General 1J-11
Carburetor Overhaul 1J-16 Sealed Idle Mixturs Screw 1J-16
Carburstor Repiacement 1J-16 Servics Adjustment Procadurss  1J-25
Choke Mechanism Servics 1J-29 Specifications  1J-30
GENERAL CHOKE
SECONDARY VALVE VACUUM
The model 2SE carburetor is a two venturi, two stage, AIR VALVE

down draft type carburetor (figs. 1J-17 and 1J-18). To
reduce weight, aluminum castings are used for the air
horn, float bowl and throttle body. A heat insulator
gasket is located between the throttle body and float
bowl to reduce heat transfer to the float bowl.

The primary stage has a triple venturi with a small
35 mm bore that provides efficient fuel metering control
during idle and partial throttle operation.

The secondary stage has a larger 46 mm bore that
provides the additional air supply necessary for higher
engine power requirements. An air valve with a single
tapered metering rod is used in the secondary stage.

An integral one-inch pleated-paper fuel filter with
check valve is located between the front of the float bowl
and the fuel inlet fitting. The check valve prevents fuel
flow to the carburetor in the event of vehicle roilover.

|

IDLE SPEED
SLOW IDLE FAST SOLENOID
SPEED FAST IDLE sPeep 'DLE
ADJUSTMENT ADJUSTMENT CAM

SCREW SCREW 90646

Flg. 1J-17 Model 2SE Carburstor—View A
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THROTTLE BODY
MAIN BODY

. ELECTRIC STAT COVER AND COIL
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13.
14,
18.
16.
442
18.
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20.
21,
22,
23.
24.

FLOAT BAFFLE

AIR HORN

AIR VALVE

AIR HORN GASKET
VENT SCREEN

CHOKE VALVE

PUMP LEVER
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VACUUM HOSE
VACUUM BREAK LEVER
CHOKE LINK

Fig. 1J-18 Model 2SE Carburstor—View B
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. THROTTLE LEVER ASSEMBLY

AIR VALVE ROD
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ACCELERATOR PUMP
METERING ROD

IDLE NEEDLE AND SPRING
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81043
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Identification

The carburetor model identification is stamped verti-
cally on the float bowl in a flat area adjacent to the
racuum tube (fig. 1J-19). When replacing the float bowl,
follow the manufacturer’s instructions contained in the
service package and ensure that the identification num-
ber is transferred to the new float bowl.

Refer to the part number on the bowl when servicing
the carburetor.

_ ASSEM.
PLANT CODE

{ }— YEAR

MODEL NO. —
—
i

~= DAY OF YEAR

906438

Fig. 1J-19 Model 2SE Carburetor Identification
CARBURETOR CIRCUITS

Model 2SE carburetor has six basic circuits. They are:
e Float

e Idle

e Main Metering

¢ Power Enrichment

e Pump

* Choke

Float Circuit

The float chamber is located adjacent to the primary
and secondary bores (figs. 1J-20 and 1J-21). This feature
assures adequate fuel supply to both carburetor venturi
bores during all standard engine operations.

INTERNAL
VENT SCREEN
PLASTIC
FLOAT  |NSERT
! HINGE
Lo g PULL CLIP
&
VENT TUBE

\,~ TO CANISTER

FLOAT FLOAT VALVE
FLOAT VALVE SEAT

ﬁ/VALVE SEAT GASKET

FUEL
M]‘\ INLET

FLOAT
CHAMBER

NUT

CHECK
VALVE

FILTER

SPRING GASKET

FUEL FILTER 90649
Fig. 1J-20 Model 2SE Carburstor—Float Clreuit

PLASTIC FILLER

FUEL RESERVOIR

FLOAT AND

PRIMARY BORE
90650

SECONDARY BORE

Fig. 1J-21 Model 2SE Carburstor—Fuel Reservoir

A single pontoon float, brass needle seat, and a rubber
tipped float needle with pull clip are used to control the
fuel level in the float chamber. The float chamber is
internally vented through a vertical vent cavity in the
air horn. Above this vent cavity is a removable vent
stack assembly that has a small meshed screen at its
top. This vent stack provides the correct height for the
internal vent.

The float chamber is also externally vented through a
tube (fig. 1J-18) in the air horn. A hose connects this
tube directly to a vacuum operated vapor vent valve
located at the vapor canister. When the engine is not
operating, the canister vapor vent valve is open, allow-
ing fuel vapor from the float chamber to flow into the
canister where it is stored until purged. The venting of
fuel vapor from the carburetor float bowl! to the canister
conforms to evaporative emission requirements and im-
proves hot engine starting.

Idle Circuit

Fuel for engine idle and partial throttle operation is
controlled by the idle circuit. Fuel flows through the
main metering jet into the idle tube and continues to and
through the idle cross-over passage where it is mixed
with air entering from the lower idle air bleed (fig.
1J-22).

A partial throttle adjustment screw in the float bowl
aids in refinement of the fuel mixture for good emission
control. This screw is preset during factory assembly
and a plug is installed to prevent indiscriminate tamper-
ing and to seal against any fuel leaks. The plug should
not be removed nor the screw adjusted during normal
service. If it becomes necessary to replace the float bowl,
the new service float bowl wiil include an adjustable
partial throttle (APT) screw that has been preset and
plugged as required.
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IDLE CROSSOVER
PASSAGE

TOP IDLE
AIR BLEED

IDLE
CHANNEL
¢ RESTRICTION

CANISTER
PURGE

LOWER IDLE
AIR BLEED

THROTTLE
VALVE
(OFF IDLE
POSITION)

OFF IDLE
PORT

MAIN G

METERING JET IDLE

MIXTURE SCREW
30651

IDLE DISCHARGE
HOLE

Fig. 1J-22 Model 2SE Carburator—Idle Circuit

A hot idle compensator assembly (when used) is lo-
cated in the air horn casting. The opening and closing of
the hot idle compensator valve is controlled by a bime-
tallic strip that is calibrated for a specific temperature.
When the valve opens, additional air is allowed to by-
pass the throttle valves and enter the intake manifold to
prevent rough idle during periods of hot engine
operation.

The idle mixture screw is recessed in the throttle body
casting and sealed with a hardened steel plug to dis-
courage indiscriminate tampering with the factory ad-
justed mixture setting, which could cause excessive
undesirable exhaust emissions. The plug must not be
removed, nor the idle mixture screw readjusted, unless
required because of major carburetor overhaul or
throttle body replacement. Adjustment requires special
service procedures.

Main Metering Circuit

At partial throttle and cruising rpm, increased air-
flow creates a low pressure area in the venturi. Because
air above the fuel level in the bowl is at normal pressure,
fuel flows to the lower pressure area created by the
venturi and amplified by the booster venturi.

The fuel flow moves through the main jets to the main
well. Air enters through the main well air bleeds. The
resulting mixture of fuel and air is lighter than raw fuel,
responds more quickly to changes in venturi vacuum,
and is more readily vaporized when discharged into the
venturi (fig. 1J-23).

Power Enrichment Circuit

During heavy load or high speed operation the air/
fuel ratio must be enriched to provide the necessary
increase in engine power.

PLUG

TOP MAIN WELL
AIR BLEED

MAIN
DISCHARGE
NOZZLE

by

43
METERING ROD —
HANGER

MAIN BOOSTER
METERING VENTURI
ROD

MAIN VENTURI
MAIN :POWER PISTON
METERING
JET POWER

PISTON

PLUG SPRING

THROTTLE

MAIN VALVE
PART WELL
THROTTLE VACUUM CHANNEL
CALIBRATION SCREW (TO POWER PISTON) 90652

Fig. 1J-23 Model 2SE Carburstor—Main Metering Clrcuit

Power enrichment is accomplished by means of a cali-
brated metering rod yoked to a single manifold vacuum
actuated piston (fig. 1J-24).

The metering rod piston rests on a calibrated spring.

that functions to maintain the piston at the top of its
cylinder. This allows only the smallest diameter of the
tapered metering rods to extend into the main metering
jets and permits maximum fuel flow through the jets to
the main well cavities.

At idle, partial throttle or cruise conditions, when
manifold vacuum is high, the piston is forced down into
the vacuum cylinder against the calibrated spring ten-
sion and the larger diameters of the metering rods ex-
tend into the main metering jets. This restricts the fuel
flow to the main well cavities. An additional control is
provided by the rod lifter on the accelerator pump rod.
This establishes a direct relationship between the meter-
ing rod position and the throttle valve opening.

SECONDARY MAIN (PRIMARY)
ADJUSTING METERING METERING ROD
SCREW JET

SECONDARY
AIR BLEED

METERING
ROD
HANGER \

SECONDARY
AlIR

VALVE (OPEN)
SECONDARY

\¢
]

POWER PISTON
SPRING

METERING ROD VACUUM |
WELL =B cHawneL

SECONDARY (SECONDARY) (;g:gmsn

THROTTLE PRIMARY FUEL WELL

valve METERING JET PRIMARY 90653

Fig. 1J-24 Model 2SE Carburstor—Power Earichment Clrcuit
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Pump Clrcuit

When the throttle is opened suddenly, airflow re-
sponse through the carburetor is almost immediate.

here is a brief time lag before fuel inertia is overcome.
this lag causes the desired air/fuel ratio to be leaned-
out.

A piston-type accelerating pump assembly mechani-
cally supplies the fuel necessary to overcome this defi-
ciency (fig. 1J-25). Fuel is forced into the pump cylinder
from the fuel bow! past the pump piston on the upward
movement of the accelerator pump shaft. As the throttle
lever is moved, the pump link, operating through a sys-
tem of levers and assisted by the pump drive spring,

PUMP RQOD PUMP SUCTION PUMP DISCHARGE

(ACTUATED BY BREAKER SPRING AND BALL
THROTTLE LEVER) (UNSEATED)
PUMP JET o PUMP LEVER

SEAL

PUMP FILL
SLOT

(v

PUMP DISCHARGE
SPRING AND BALL
RETAINER .

PUMP
PLUNGER

: k CUP SEAL
(SEATED)

EXPANDER
SPRING

3

CUP SEAL
(UNSEATED)

PUMP RETURN
DISCHARGE SPRING

PASSAGE 90654

Fig. 1J-25 Model 2SE Carburstor—Pump Clrcuit

INTERMEDIATE
CHOKE
ROD

INTERMEDIATE
CHOKE LEVER AIR VALVE

LEVER

CHOKE
LEVER

COIL TANG
AND SLEEVE

CHOKE
COIL LEVER

CHOKE
CoiL

FAST IDLE
ADJUSTMENT vires
SCREW

pushes the pump piston down. Fuel is forced through a
passage, past the pump discharge check ball, and out the
pump discharge jets in the venturi cluster.

Choka Circuit

The choke valve, located in the.air horn assembly,
provides a high vacuum, both above and below the
throttle valves, when it is closed. During engine start-
ing, vacuum above the throttle valve causes fuel to flow
from the main metering and idle circuits and provides
the richer air/fuel mixture ratio needed for cold engine
starting (fig. 1J-26).

The choke shaft is connected by linkage to a bimetallic
coil located within the choke cover. This coil winds up
(contracts) when cold and unwinds (expands) when
heated. When cold, the tension of the coil holds the
choke valve closed. When the engine starts, manifold
vacuum is applied to the diaphragm assembly to open
the choke valve slightly. This is referred to as the initial
choke valve clearance.

The carburetor has an adjustment screw located in
the primary throttle lever for fast idle speed adjust-
ment. A separate adjustment screw, located in the
throttle body, is used to adjust the curb, or base (de-
pending upon application), idle speed (solenoid de-
energized).

NOTE: Special rvets and conventional retainers are
used to maintain the factory adjustment of the bimetal-
lic choke coil. They provide a tamper-resistant enclosure
to discourage indiscriminate readjustment in the field.

VACUUM
BREAK LEVER

CHOKE VALVE

AIR VALVE ROD

VACUUM BREAK ROD

VACUUM BREAK
AND AIR VALVE
CONTROL DIAPHRAGM

SECONDARY LOCKOUT
LEVER 90655

Fig. 1J-26 Modsi 2SE Carburstor—CGhoke Clrcuit
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SEALED IDLE MIXTURE SCREW

The idle mixture screw is recessed in the throttle body
and sealed with a hardened steel plug to prevent chang-
ing the factory assembly adjustment of the air/fuel
mixture ratio. Do not remove the plug and readjust
the idle mixture screw unless involved in a major
carburetor overhaul, throttle body replacement or the
presence of high idle CO has been determined by a
competent authority.

CARBURETOR REPLACEMENT

Removal

Flooding, hesitation on acceleration and other per-
formance complaints are, in many instances, caused by
the presence of dirt, water or other foreign matter in the
carburetor. To aid in diagnosis, the carburetor should be
carefully removed from the engine without draining fuel
from the bowl. The contents of the fuel bowl can then be
examined for contamination as the carburetor is dis-
assembled. Also, the filter should be examined to deter-
mine if it should be replaced.

WARNING: Battery negative cable must be removed
to prevent a potential fire hazard when the fuel pipe
Jfitting 1s discomnected.

(1) Remove battery negative cable.

(2) Remove vacuum hoses, air cleaner and gasket.

(3) Disconnect fuel pipe fitting and vacuum hoses
from carburetor.

NOTE: Identify and tag vacuum hoses before dis-
connecting them.

(4) Disconnect throttle electrical
connectors.
(5) Remove carburetor attaching bolts and nuts,

and remove carburetor and gasket.

linkage and

Instailation

Fill the carburetor bowl before installing carburetor.
This reduces the strain on the battery and the possibility
of backfire when attempting to start the engine. A small
quantity of no-lead fuel will also allow a pre-test of the
operation of the float and inlet needle and seat assem-
bly. Operate the throttle lever several times and observe
the discharge from the pump jets before installing the
carburetor.

(1) Ensure throttle body and intake manifold mat-
ing surfaces are clean.

(2) Install manifold gasket on replacement
carburetor.

(3) Place carburetor in position and loosely install
attaching bolts and nuts.

(4) Connect vacuum hoses and loosely connect fuel
pipe fitting.

(5) Tighten attaching bolts and nuts with 12 foot-
pounds (16 Nem) torque.

(6) Tighten fuel pipe fitting with 25 foot-pounds (34
Nem) torque.

(7) Connect throttle
connectors.

(8) Connect battery negative cable.

linkage and electrical

NOTE: Plug disconnected vacuum hoses.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do mot wear loose
clothing.

(9) Adjust idle speed rpm. Refer to Specifications.
(10) Install air cleaner, gasket and connect vacuum
hoses.

CARBURETOR OVERHAUL

The following procedures apply to a complete over-
haul with the carburetor removed from the engine.

A complete disassembly is not necessary for per-
forming routine service adjustments. Also, in most in-
stances, service adjustments of individual circuits can
be completed without removing the carburetor from the
engine. Refer to Service Adjustment Procedures.

A complete carburetor overhaul includes disassembly,
thorough cleaning, inspection and replacement of all
gaskets and worn or damaged parts. It also includes idle
speed adjustment, idle mixture adjustment (if removal
of adjustment screws was necessary) and fast idle ad-
justment after the carburetor is reinstalled.

NOTE: When using an overhaul kit, use all parts in-
cluded in the kit.

NOTE: Flooding, hesitation on acceleration. and other
perjormance problems are in many instances caused by
the presence of dirt. water, or other foreign matter in
the carburetor. To aid in diagnosing the problem, care-
Sfully remove the carburetor jrom the engine without
removing the fuel jrom the bowl. Examine the bowl
contents and filter for contamination as the carburetor
is disassembled.

CAUTION: Before performing any service on the car-
buretor. it is essential that the carburetor be placed on
an appropriate holding fixture. Without the use of the
holding fixture, it is possible to damage the throttle
valves.

Disassembly

(1) Remove pump lever retaining screw from air
horn (fig. 1J-27). Rotate pump lever to remove from
pump rod.

¢



FUEL SYSTEMS 1J-17

PUMP LEVER
. ATTACHING SCREW

50656
Fig. 1J-27 Modai 2SE Carburstor—Pump Laver Removal

(2) Remove hose from vacuum break assembly.

(8) Remove idle speed solenoid-vacuum break
bracket attaching screws from air horn and throttle
body (fig. 1J-28). Rotate bracket to remove vacuum
break rod and air valve rod from vacuum break dia-
phragm plunger and remove bracket assembly from
float bowl. If not removed previously, solenoid may be
removed from bracket.

BRACKET
ATTACHING
SCREW

BRACKET
ATTACHING
SCREW AND

PR g
/"~ IDLE SPEED SOLENOID LOCKWASHER

90657

Fig. 1J-28 Model 2SE Carburetor—Vacuum Brake Removal

CAUTION: Do not immerge vacuum break assembly
and solenoid in carburetor cleaning solution.

(4) Remove and discard retaining clip from inter-
mediate choke rod at choke lever (fig. 1J-29). A new
retaining clip is required for reassembly. Remove choke
rod and plastic bushing from choke lever.

The plastic bushing will be loose and should be re-
tained for reassembly.

INTERMEDIATE
CHOKE ROD

CLIP

m : R 2 «« ) N -v &4 90ess
Fig. 1J-29 Model 2SE Carburstor—Choke Rod Removal

(5) If equipped, remove two small screws that re-
tain hot idle compensator valve (fig. 1J-30). Remove
valve and seal from air horn, discard seal. Hot idle
compensator valve must be removed to gain access to
short air horn-to-bowl attaching screw.

&H HOT IDLE COMPENSATOR

ATTACHING

Fig. 1J-30 Model 2SE Carburstor—Idle Compensator Removai

(6) Remove six air horn-to-bowl attaching screws
and lockwashers (fig. 1J-31). Remove vent and screen
assembly.

(7) Rotate fast idle cam to full UP position and
remove air horn assembly by tilting to disengage fast
idle cam rod from slot in fast idle cam (fig. 1J-32).

NOTE: DO NOT remove fast idle cam and screw jrom
float bowl. These components are not serviced sepa-
rately and must remain permanently im place as in-
stalled during manufacturing assembly. The new
service replacement float bowl will include the second-
ary lock-out lever, fast idle cam and screw 'nstalled as
required.

(8) Further disassembly of the air horn is not re-
quired for cleaning purposes. If component repiacement
is required, remove staking on two choke valve attach-
ing screws. Remove screws, choke valve and shaft from
air horn.
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Fig. 1J-31 Model 2SE Carburetor—
Alr Horn Attaching Screws and Vent Screen

AIR HORN

AIR HORN
GASKET

Fig. 1J-32 Modei 2SE Carburstor—Air Horn Rsmovai

NOTE: The air valve screws are permanently staked in
place and should not be removed. Do not attempt to
remove the secondary metering rod from the air valve
assembly. The secondary metering rod adjustment
screw 1s preset during original assembly. Do not at-
tempt to change this adjustment in the field. If air horn
replacement is required during carburetor service, the
new service air horn will include a preadjusted second-
ary metering rod-air valve assembly. It is not necessary
to remove the vacuum break rod, rast idle cam rod or air
valve rod from the levers in the air horn unless replace-
ment of the rods is necessary. The plastic bushings used
unth the levers can be cleaned with carburetor cleaning
solution.

(9) If necessary to replace vacuum break rod, fast
idle cam rod or air valve rod, remove retaining clips
from end of rods. Remove plastic bushing on rods and
retain for reassembly.

(10) Remove air horn gasket. Gasket is precut for
easy removal around metering rod and hanger assembly
(fig. 1J-33).

(11) Remove pump plunger from pump well.

(12) Remove pump return spring from pump well.

(13) Remove plastic filler block over float valve.

(14) Remove float assembly and float needle by pull-
ing up on retaining pin. Remove inlet needle seat and
gasket with Seat Remover J-22769 (fig. 1J-34).

(15) Remove power piston and metering rod assem-

bly by depressing piston stem and allowing it to snap
free (fig. 1J-35).
NOTE: The power piston, when equipped, can be easily
removed by pressing the piston down and releasing it
with a snap. This will cause the power piston spring to
snap the piston up against the plastic retainer. This
procedure may have to be repeated several times.

CAUTION: Do no remove power piston by using pliers
on metering rod holder. Remove the power piston spring
Jrom the piston bore. If necessary, metering rod can be
removed from power piston hanger by compressing
spring on top of metering rod and aligning groove on rod
with slot " holder (fig. 1J-36). Use extreme care in
handling the metering rod to prevent damage to meter-
g rod tip.

POWER PISTON AND
METERING ROD
ASSEMBLY

AIR HORN
GASKET

g O

3 7~

: J/‘ 90662

Fig. 1J-33  Model 2SE Carburetor—Float Bowl Disassembly

DOWEL
LOCATING
PINS

NEEDLE SEAT
REMOVAL TOOL

Fig. 1J-34 Model 2SE Carburstor—iniet Needle Seat Removai
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POWER PISTON

MAIN

METERING
ROD MAIN METERING JET

90664

Fig. 1J-35 Model 2SE Carburetor—~Power Piston Aemoval

% _ SPRING RETAINER

ROD HANGER

PISTON RETAINER
) METERING ROD

) POWER PISTON

90665

Fig. 1J-36 Model 2SE Carburstor—
Removing Metering Rod from Piston Holder

(16) Remove main metering jet with Tool J-22769 or
suitable screwdriver. Screwdriver must fully fit slot in
top of jet to prevent damage to jet (fig. 1J-37).

CAUTION: To prevent damage to pump discharge
check ball spring, insert ends oy needlenose pliers in
plastic retainer only rar enough to grasp the head oy the
retainer for removal. Turn boiwcl upside down and catch
pump discharge spring and check ball in paim of hand.

(17) Use needlenose pliers to remove plastic retainer
holding pump discharge spring and check ball in place
(fig. 1J-38). Discard plastic retainer (a new retainer is
required for assembly).

(18) Remove three attaching rivets and retainers
from choke cover and coil assembly. Pull straight out-
ward and remove cover and coil assembly from choke
housing.

MAIN METERING JET
REMOVAL TCOL

PUMP DISCHARGE SPRING
AND BALL RETAINER

906867

Fig. 1J-38 Modsi 2SE Carburstor—Pump Discharge Retainer Rsmoval

NOTE: The tamper-resistant choke cover design 1s
used to discourange indiscriminate readjustment of the
choke cover and coil assembly in the field. However, itis
necessary to remove the cover and coil assembly during
normal carburetor disassembly jor cleaning and over-
haul. With « small chisel and hammer carerully cut off
each rmvet head. Use a small drift and hammer to drive
remainder of rivets out of choke housing and remove
cover and coil assembly. Use care ‘o prevent damage to
choke cover and housing.

(19) Remove screw from end of intermediate choke
shaft inside choke housing (fig. 1J-39). Remove choke
coil lever from shart.

(20) Remove intermediate choke shaft and lever as-
sembly from float bowl bv sliding rearward out of
throttle lever side (fig. 1J-401.
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Fig. 1J-40 Model 2SE Carburstor—Intermediate Choke Shaft Removai

(21) Remove choke housing by removing two attach-
ing screws in throttle body (fig. 1J-41).

(22) Remove fuel inlet fitting, gasket,
valve/filter assembly and spring.

(23) Disassemble remaining throttle body compon-
ents.

check

(a) Remove four throttle body-to-bowl attach-
ing screws and lockwashers and remove throttle body
assembly (fig. 1J-42).

CAUTION: Place throttle body assembly on carbu-
retor holding fixture (Tool J-9789-118) to avoid dam-
aging throttle valves.

(b) Hold primary throttle lever wide-open and
disengage pump rod from throttle lever by rotating rod
until squirt on rod aligns with slot in lever.

CHOKE HOUSING
ATTACHING SCREWS

90670

Fig. 1J-41 Model 2SE Carburetor—Choke Housing Scraws

LOCATOR HOLE

THROTTLE
BODY
ATTACHING
SCREWS

90671

Fig. 1J-42  Model 2SE Carburstor—Throttle Body Scraws

(c) If replacement is necessary, remove fast idle
screw and clip in primary throttle lever.

(d) If required, remove slow idle speed screw
and spring in throttle body. Further disassembly of the
throttle body is not required for cleaning purposes (fig.
1J-43).

NOTE: The primary and secondary throttle valve
screws are permanently staked in place and must not be
removed. The throttle body is serviced as a complete
assembly.

NOTE: Do not remove the plug concealing the idle miz-
ture screw unless it is necessary to replace the mixture
screw or normal soaking and air pressure fails to clean
the idle mixture passages.

CAUTION: The idle mixture should be adjusted only if

required at time of major carburetor overhaul, for
throttle body replacement or for the presence of high
idle carbon monoxide (CO) when determined by author-
ized competent officials.



FUEL SYSTEMS 1J-21

pPumPROD _J,
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90672

Fig. 1J-43 Model 2SE Carhurstor—Throttle Body Assembly

(24) Remove idle mixture screw and plug as follows:
(a) Position punch in locator hole in throttle
body beneath idle mixture screw plug (manifold side)
(fig. 1J-44). Holding punch vertical, drive punch through
locator until hardened steel plug shatters. Holding
punch at 45 degree angle, breakout throttle body casting
to gain access to mixture screw plug.

A

RECESSED IDLE MIXTURE
SCREW AND PLUG
LOCATION

LOCATOR
POINT

90710

Fig. 1J-44 Model 2SE Carburstor—Idle Mixture Screw Plug Removal

NOTE: Hardened plug will shatter rather than remain-
ing intact. It is not necessary to remove the plug com-
pletely; insteud. remove loose pieces to allow use of Idle
Mixture Adjusting Tool J-29030.

(b) Using Tool J-29030, remove idle mixture
screw, washer (if used), and spring from throttle body
(fig. 1J-45).

\lDLE SCREW

REMOVING TOOL

90711

Fig. 1J-45 Modsl 2SE Carburetor—Iidls Mixturs Screw Removal

Cleaning and Inspection

The carburetor components should be cleaned in a
cold immersion-type carburetor cleaning solution.

CAUTION: The solenoid, choke cover and coil assem-
bly, rubber parts, plastic parts. diaphragms., pump
plunger, and plastic filler block should NOT be im-
mersed in carburetor cleaning solution because they will
swell. harden or distort. The plastic bushings located at
the end of the vacuum break rod. jast idle cam rod and
air valve rod can be cleaned with carburetor cleaning
solution.

(1) Thoroughly clean all metal parts and blow dry
with compressed air. Ensure ail fuel passages and
metering components are free of burrs and foreign mat-
ter. Do not insert drill bits or wires into jets and
passages.

(2) Inspect upper and lower surface of carburetor
castings for damage.

(3) Inspect holes in levers for excessive wear or out
of round conditions. If worn. levers should de replaced.
Inspect plastic bushings for damage and excessive wear.
Replace as required.

(4) Inspect, repair or replace components if follow-
ing problems are encountered.

(a) Flooding:
1. Inspect float needle and seat for debris,
deep wear grooves, scores and improper seating.



1J-22  FUEL SYSTEMS

B e e o e N O L B DL o ) e e S TS SET wo t

2. Inspect float needle pull clip for proper
installation (fig. 1J-46). Use care to prevent bending
needle pull clip.

3. Inspect float, float arms and hinge pin
for distortion, binding and burrs. Check density of mate-
rial in float; if heavier than normal, replace float.

4. Clean or replace fuel inlet filter/
check valve.

(b) Hesitation:

1. Inspect pump plunger for cracks, scores
and excessive cup wear.+

2. Inspect pump duration and return
springs for weakness or distortion.

3. Examine all pump passages and jets for
presence of foreign matter, improper seating of dis-
charge check ball and scores in pump well and condition
of pump discharge check ball spring.

4. Inspect pump linkage for excessive wear:;
repair or replace as necessary.

(c) Hard Starting—Poor Cold Engine Oper-
ation:

1. Inspect choke valve and linkage for ex-
cessive wear, binding or distortion.

2. Inspect choke vacuum diaphragm for
leaks.

3. Clean or replace carburetor fuel inlet
filter/check valve.

4. Inspect inlet needle for improper seat-
ing, debris, etc. Also examine items listed within Flood-
ing above.

(d) Poor Engine Performance—Poosr Gas
Mileage:

1. Clean all fuel and vacuum passages in
castings.

2. Inspect choke valve for freedom of
movement.

3. Examine power piston, metering rod and
jet for foreign matter, sticking, binding, damage and
excessive wear.

4. Examine air valve and secondary mete-
ring rod for binding conditions. If air valve or metering
rod is damaged, the air horn assembly must be replaced.

(e) Rough Engine Idle:

1. Inspect gasket and gasket mating sur-

faces on castings for damage to sealing beads, nicks,
burrs and other defects.

2. Clean all idle fuel passages.

3. If removed, inspect idle mixture screw
tip for ridges, burrs and distortion.

4. Inspect throttle lever and valves for
binding, nicks and other defects.

5. Examine all diaphragms for possible
ruptures and leaks. '

- 6. Clean plastic components with clean,

soft, dry cloth.

Assembly

(1) Install slow idle speed screw and spring, if re-
moved, in throttle body (fig. 1J-43).

HOOK CLIP OVER EDGE OF FLAT
ON FLOAT ARM FACING FLOAT PONTOON

CAUTION: DO NOT
HOOK PULL CLIP
IN THESE HOLES

FLOAT AND
LEVER ASSEMBLY

30712

Fig. 1J-46 Model 2SE Carhuretor—Float Needls Puil Cllp Location
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(2) If removed, install fast idle adjustment screw
and clip in primary throttle lever (fig. 1J-43).

(3) Holding primary throttle lever wide open, in-
stall lower end of pump rod in throttle lever by aligning
notch on rod with slot in lever. End of rod should point
outward toward throttle lever.

(4) If removed, install idle mixture screw, washer
(if used), and spring with Tool J-29030 (fig. 1J-45).
Lightly seat screw and back out three turns for prelimi-
nary idle mixture adjustment. Final idle mixture adjust-
ment must be with carburetor installed on engine using
procedures described within Idle Mixture Adjustment.

NOTE: If a new float bowl assembly is used, stamp or
engrave the model number on the new float bowl (fig.
1J-19). -

(5) Install new throttle body-to-bowl insulator gas-
ket over two locating dowels on bowl.

(6) Holding fast idle cam so that cam steps face fast
idle adjustment screw on throttle lever when properly
installed, install throttle body ensuring it is properly
located over dowels on float bowl (fig. 1J-47). Install four
throttle body-to-bowl screws and lockwashers and
tighten securely (fig. 1J-42).

LOCATING DOWELS

THROTTLE BODY
TO BOWL GASKET

90713

Fig. 1J-47 Modei 2SE Carburstor—
Throttle Body-to-Bowl Insuiator Gaskst

NOTE: Inspect linkage to ensure lockout tang is lo-
cated properly to permit engaging slot in secondary lock-
out lever and that linkage moves freely.

(7) Place carburetor on proper holding fixture (J-
9789-118).

CAUTION: When properly installed. hole in filter
Jaces toward inlet. Ribs on closed end or filter element

prevent filter from being installed incorrectly unless
forced. Tightening in excess of specified torque can dam-
age nylon gasket and cause fuel leak.

(8) Install fuel inlet filter spring, check valve and
filter assembly, new gasket and inlet fitting. Tighten
fitting with 25 foot-pounds (34 Nem) torque.

CAUTION: When installing a service replacement jil-
ter, ensure the filter is the type that includes a check
valve that conforms to U.S. Motor Vehicle Safety
Standards.

(9) Install choke housing on throttle body, ensuring
raised boss and locating lug on rear of housing fit into
recesses in float bowl casting (fig. 1J-41). Install two
choke housing attaching screws and lockwashers in
throttle body and tighten screws evenly and securely.

(10) Install intermediate choke shaft and lever as-
sembly in float bowl by pushing through from throttle

: lever side (fig. 1J-40).

(11) With intermediate choke lever in UP (12 o’clock)
position, install bimetallic coil lever inside choke hous-
ing onto flats on intermediate choke shaft. Coil is prop-
erly aligned when coil pick-up tang is at top (12 o’clock)
position (fig. 1J-48). Install inside lever retaining screw
into end of intermediate choke shaft and tighten
securely.

CHOKE COIL
LEVER

LEVER
ATTACHING

\. SCREW

80714

Fig. 1J-48 Modei 2SE Carburstor—Instailed Choke Coll Lever

NOTE: Do not install choke cover and bimetallic coil
assembly in housing nntil inside cotl lever is adjusted
(rerer to Service Adjustment Procedures ;.
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(12) Install pump discharge steel check ball and
spring in passage adjacent to float chamber (fig. 1J-49).
Insert end of replacement plastic retainer into end of
spring and install retainer in float bowl. Tap lightly in
place until top of retainer is flush with bowl casting
surface.

~ PUMP DISCHARGE
SPRING AND BALL
RETAINER

90715

Fig. 1J-49 Model 2SE Carburetor—Pump Discharge Retainer Instailed

(13) Using Tool J-22769 or screwdriver that fully fits
slot in top, install main metering jet into bottom of float
chamber. Tighten jet securely.

(14) Install inlet needle seat assembly with gasket
using Tool J-22769 (fig. 1J-34).

(15) For easier adjustment, carefully bend float arm
inward at notch in arm before assembly.

(16) Install float needle onto float arm by sliding
float lever under needle pull clip. Correct installation of
needle pull clip is to hook clip over edge of float on float
arm facing float pontoon (fig. 1J-20 and 1J-46).

(17) Install float retaining pin into float arm with
end of loop of pin facing pump well. Install float assem-
bly by aligning needle in seat and float retaining pin into
locating channels in float bowl.

(18) Adjust float level:

(a) Hold float retaining pin firmly in place and
push down lightly on float arm at outer end against top
of float needle.

(b) Using adjustable “T” scale, at a point 3/16
inch from end of float at toe, measure distance from
float bowl top surface (gasket removed) to top of float at
toe.

(c) Bend float arm as necessary for proper
adjustment by pushing on pontoon (refer to
Specifications).

(d) Visually
adjustment.

(19) Install power piston spring into piston bore.

(20) If removed, attach metering rod to holder on
power piston. Spring must be on top of arm when assem-
bled correctly (fig. 1J-36).

inspect float alignment after

(21) Install power piston and metering rod assembly
into float bowl and main metering jet. Use care instal-

ling metering rod into jet to prevent damaging metering /"~

rod tip. Press down firmly on plastic power piston re-
tainer to ensure retainer is seated in recess in bowl and
top is flush with top of bowl casting. If necessary, tap
retainer lightly in place using drift and small hammer.

(22) Install plastic filler block over float needle by
pressing downward until properly seated (flush with
bowl casting surface).

(23) Install air horn gasket on float bowl by carefully
sliding slit portion of gasket over two dowel locating
pins on float bowl.

(24) Install pump return spring in pump well.

(25) Install pump plunger assembly in pump well.

CAUTION: Inspect choke valve for freedom of move-
ment and proper alignment before staking screws in
place.

(26) If removed, install choke shaft, choke valve and
two attaching screws. Tighten screws securely and stake
lightly in place.

(27) If removed, install plastic bushing in lower hole
in choke lever ensuring small end of bushing faces re-
taining clip when installed. With inner choke coil lever
at 12 o’clock position, insert end of fast idle cam rod
through bushing in lever. Retain with new clip. Press
clip in place using needlenose pliers. Ensure clip has full

contact on rod, but is not seated tightly against bushing. (

Rod-to-bushing clearance should be 0.030 inch (0.8 mm).

NOTE: Retaining clip is “dished.” Install clip on rod
with outward bend of self-locking lugs facing end of rod.
Ensure that clip fully engages rod and is not distorted.

(28) If removed, install plastic bushing in hole in
vacuum break lever ensuring small end of bushing faces
retaining clip when installed. Next, insert end of vac-
uum break rod through bushing in lever. Retain with
new clip. Press clip in place with needlenose pliers. En-
sure clip has full contact on rod, but is not seated tightly
against bushing. Rod-to-bushing clearance is 0.030 inch
(0.8 mm).

NOTE: Retaining clip is “dished.” Install clip on rod
with outward bend of self-locking lugs facing end of rod.
Ensure that clip fully engages rod and is not distorted.

(29) If removed, install plastic bushing in hole in air
valve lever. Ensure small end of bushing faces retaining
clip when installed. Next, insert end of air vaive rod
through bushing in lever. Retain with new clip. Press
clip in place with needlenose pliers. Ensure clip has full
contact on rod, but is not seated tightly against bushing.
Rod-to-bushing clearance is 0.030 inch (0.8 mm).

NOTE: Retaiming clip s “dished.” Install clip on rod
with outward bend oy self-locking lugs facing end of rod.
Ensure that clip fully engages rod and is not distorted.

s 3R
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(30) Rotate fast idle cam to full UP position and tilt
air horn assembly to engage fast idle cam rod in slot in
fast idle cam (fig. 1J-32). Next, holding down on pump
plunger assembly, carefully lower air horn assembly
onto float bowl while guiding pump plunger stem
through hole in air horn casting.

NOTE: Do not force air horn assembly onto bowl.

(31) Install vent screen assembly on air horn assem-
bly (fig. 1J-31) and install six air horn-to-bowl attaching
screws and lockwashers.

NOTE: Three medium long air horn screws are in-
stalled in the primary and secondary venturi area. The
two longer screws hold the vent screen assembly in
place. The two short screws are installed on the fuel
inlet side. One short screw is installed in the area be-
neath the hot idle compensator valve. All air horn
screws must be tightened evenly and securely. Refer to
figure 1J-30 for proper tightening sequence.

_ ) /2

4
\\@ &—s5

7
(IF us%@)g ;B

90716

Fig. 1J-50 Model 2SE Carburstor—
Alr Horn Scraw Tightening Sequence

(32) If equipped, install replacement seal in recess of
float bowl. Install hot idle compensator valve and retain
with two small attaching screws. Tighten screws
securely.

(33) Install plastic bushing in hole in choke lever.
Ensure small end of bushing faces retaining clip when
installed. With inner choke coil lever at 12 o’clock posi-
tion, insert intermediate choke rod in bushing. Retain
rod with replacement clip using needlenose pliers.

NOTE: Retaining clip is “dished.” Install clip on rod
with outward bend of self-locking lugs facing end of rod.
Ensure that clip fully engages rod and that clip is not
distorted.

CAUTION: Use care when tightening nut to avoid
damaging vacuum break diaphragm plunger.

(34) If removed, install solenoid in hole on bracket
with large lockwasher and retaining nut. Tighten nut
securely and bend back two retaining tabs on lock-
washer and position in slots in bracket.

(35) Rotate solenoid bracket and insert end of vac-
uum break rod irto inner slot and end of air valve rod
into outer slot of vacuum break diaphragm plunger.
Install bracket over locating lugs on air horn. Install
tapered-seat screw in air horn and screw with lock-
washer in throttle body. Tighten screws securely (fig.
1J-28).

NOTE: Do not connect vacuum break hose until after
vacuum break adjustment is completed (refer to Service
Adjustment Procedures).

(36) Insert pump rod in hole in pump lever by rotat-
ing lever (fig. 1J-27). Install retaining screw in pump
lever, then washer. While holding down on pump
plunger stem, install pump lever on air horn. Ensure -
shoulder on screw seats in hole in lever and washer is
positioned between lever and air horn casting. Tighten
screw securely.

NOTE: The vacuum break and choke rod (fast idle
cam) adjustments must be completed, and the bimetallic
coil lever inside the choke housing must be indexed
properly before the choke bimetallic coil and cover us-
sembly are installed. Refer to the Service Adjustment
Procedures.

(37) Place fast idle screw on highest step of fast idle
cam.

(38) Install cover and bimetallic coil assembly on
choke housing, aligning notch in cover with raised cas-
ting projection on housing cover flange. Ensure coil
pickup tang engages inside choke coil lever.

(39) Install three choke cover retainers with three
drive rivets.

(40) With small punch and hammer, drive rivet pin
into each rivet to expand and seat rivets in place.

NOTE: Ground contact for the choke electric heater 1s
provided by a metal plate located at the rear of the choke
assembly. Do not install a gasket between the choke
cover assembly and the choke housing. The choke heater
will not operate unless properly grounded.

SERVICE ADJUSTMENT PROCEDURES

Float Level Adjustment

With the air horn removed:

(1) Hold retainer pin firmly in place and push float
down lightly against needle (fig. 1J-31).

{2) Using adjustable “T” scale, at a point 3/16 inch
(4.8 mm) from end of float at toe, measure distance from
float bowl top surface (gasket removed) to top of float at
toe (fig. 1J-31).
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(3) Remove float and bend float arm as necessary to
adjust. Refer to Specifications.

(4) Visually check float alignment after adjust-
ment.

TOE OF
FLOAT
(TOP VIEW)

RETAINER

C

\

FLOAT ARM

NEEDLE 90717

Fig. 1J-51 Model 2SE Carburstor—Fioat Adjustment

Accalerator Pump Adjustment

The pump adjustment should not be changed from the
original factory assembly adjustment unless measure-
ment indicates it is not within the specification. The
pump lever is hardened steel and bending it is very
difficult. Do not attempt to bend unless absolutely
necessary.

(1) With throttle valves completely closed and fast
idle adjustment screw off fast idle cam step, measure
distance from air horn casting to top of pump stem.
Refer to Specifications.

(2) If adjustment is necessary, remove pump lever
retaining screw and lever by rotating from pump rod.

CAUTION: Do not bend lever sideways or twist it.

(3) Place lever in soft jawed vise and bend end of
lever as necessary to obtain correct dimension.

(4) Install pump lever and retaining screw.

(5) Check adjustment and if correct tighten retain-
ing screw securely.

(6) Open and close throttle valves to test linkage for
freedom of movement and lever for correct alignment.

Fast Idle Adjustment

(1) Position fast idle adjustment screw on highest
fast idle cam step.

(2) Turn fast idle adjustment screw in or out the
specified number of turns. Refer to Specifications.

Choks Coil Lever Adjustment

Do not remove the rivets and retainers securing the
choke cover and coil assembly unless it is necessary to
inspect the choke coil lever adjustment. If the rivets and
cover are removed, a choke cover retainer kit is required
for assembly.

(1) Remove rivets, retainers and choke cover and
coil assembly following instructions contained in choke
cover retainer kit.

(2) Position fast idle adjustment screw on highest
fast idle cam step.

(3) Push on intermediate choke lever and close
choke valve.

(4) Insert specified plug gauge in hole adjacent to
coil lever (see Specifications). Edge of lever should
barely contact plug gauge (fig. 1J-52).

(5) Bend intermediate choke rod with Adjusting
Wrench J-28692 to adjust clearance between lever and
plug gauge (fig. 1J-52).

INTERMEDIATE
CHOKE ROD

FAST IDLE

PLUG
GAUGE

INTERMEDIATE
CHOKE LEVER

Flg. 1J-52 Modsl 2SE Carburstor—Choke Coil Lever Adjustment

90718

Fast Idle Cam Position Adjustment

The choke coil lever adjustment must be correct and
the fast idle adjustment must be completed before pro-
ceeding (fig. 1J-33).

(1) Rotate degree scale of Carburetor Choke Angle
Gauge J-26701-A to position zero degree mark opposite
pointer.

(2) With choke valve completely closed, position
magnet squarely on top of choke valve. Rotate bubble
until it is centered.

(3) Rotate degree scale until degree mark specified
for adjustment is opposite pointer. Refer to
Specifications. :

(4) Position fast idle screw on second cam step adja-
cent to rise of high step.

(3) Close choke valve by pushing on intermediate
choke lever.

(6) Push vacuum break lever toward open choke
position until lever is against rear tang on choke lever.
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(7) Adjust by bending fast idle cam rod with Bend-
ing Tool J-9789-111 until bubble is centered.
(8) Remove gauge.

LEVELING FAST IDLE CAM ROD
BUBBLE
DEGREE SPECIFIED
SCALE CHOKE VALVE ANGLE
-~ CLOSED
POINT j VACUUM

.‘{ F
MAGNET

INTERMEDIATE
CHOKE LEVER

FAST IDLE
SCREW

FAST IDLE
CAM 90719

Fig. 1J-53 Modei 2SE Carburstor—Fast Idie Cam Position Adjustment

- Alr Valve Rod Adjustment

Refer to figure 1J-54.

(1) Rotate degree scale of Carburetor Choke Angle
Gauge J-26701-A to position zero degree mark opposite
pointer.

(2) Close air valve and place magnet on top of it.

(3) Rotate bubble until it is centered.

(4) Rotate degree scale until specified degree mark
(refer to Specifications) is opposite pointer.

(5) Seat vacuum diaphragm using external vacuum
source.

NOTE: Plug end cover with tape if purge bleed hole is
used. Remove tape ajter adjustment.

LEVELING
BUBBLE

LEVEL ADJUSTMENT

GAUGE
SCREW

J-26701

POINTER

e VACUUM
mamD DIAPHRAGM
SCALE BEND TO

CENTER BUBBLE
MAGNET

AIR VALVE
RQD
ADJUSTING WRENCH

J-28692 90720

Fig. 1J-54 Model 2SE Carburstor—Alr Vaive Rod Adjustment

(6) Apply light pressure to air valve shaft in direc-
tion to open valve to ensure all slack is removed between
air valve rod and plunger slot.

(7) Bend air valve rod with Bending Tool J-93789-111
until bubble is centered.

(8) Remove gauge.

Primary Side Vacuum Break Adjustment

Refer to figure 1J-55.

(1) Rotate degree scale of Carburetor Choke Angle
Gauge J-26701-A until zero degree mark is opposite
pointer.

(2) Completely close choke valve and place magnet
squarely on top of it.

LEVELING BUBBLE
CENTERED

DEGREE SCALE

POINTER

CHOKE VALVE
CLOSED

SPECIFIED ANGLE

5T
E)

MAGNET

PLUNGER BUCKING

INTERMEDIATE SPRING

CHOKE LEVER

” . :;"9-~
* N\ 7= @ TO
. Z1 { (5 ul VACUUM

SOURCE

;QIIG#\ ol

VACUUM BREAK
ROD
90721

Fig. 1J-55 Model 2SE Carburetor—
Primary Slde Vacuum Break Adjustment

(3) Rotate bubble until it is centered.

(4) Rotate degree scale to position specified degree
mark (refer to Specifications) opposite pointer.

(5) Seat choke vacuum diaphragm using external
vacuum source.

(6) Hold choke valve at closed position by pushing
on intermediate choke lever. Ensure plunger backing
spring (if used) is compressed and seated.

(7) Bend vacuum break rod with Bending Tool J-
9789-111 to center bubble.

(8) Remove gauge.

Choke Unioader Adjustment
Refer to figure 1J-36.
(1) Rotate degree scale of Carburetor Choke Angle
Gauge J-26701-A until zero degree mark is opposite
pointer.
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(2) Close choke valve completely and set magnet
squarely on top of it.

(3) Rotate bubble until it is centered.

(4) Rotate degree scale to position specified degree
mark (refer to Specifications) opposite pointer.

(3) Hold primary throttle valve wide open.

LEVELING
BUBBLE
(CENTERED)

DEGREE
SCALE ;
ﬁ { .'I‘
POINTER (| [/ CHOKE VALVE
CLOSED
o/, 0,
‘x,:—N! =
P

MAGNET

SPECIFIED ANGLE
(SEE SPECS.)

o,
INTERMEDIATE
CHOKE LEVER
PRIMARY .
THROTTLE LEVER 30722

Flg. 1J-56 Model 2SE Carburetor—Choke Unloader Adjustment

NOTE: If engine is warm it may be necessary to hold
choke valve closed with a rubber band.

(6) Bend throttle lever tang with Bending Tool J-
9789-111 until bubble is centered.
(7) Remove gauge.

Sacondary Lockout Adjustment

Refer to figure 1J-57.

(1) Hold choke valve wide open with intermediate
choke lever.

(2) Open throttle lever until end of secondary ac-
tuating lever is opposite toe of lockout lever.

(3) Measure clearance (refer to Specifications) be-
tween toe of lockout lever and secondary actuating lever.

(4) If adjustment is necessary, bend lockout lever
tang contacting fast idle cam with Bending Tool J-9789-
111.

Idle Speed and Mixturs Adjustment

The engine and related systems must be operating
normally before performing curb (slow) idle speed ad-
justment. Idle mixture adjustment should not be neces-
sary unless, during carburetor overhaul, the mixture
screw position was altered.

Precautions and General Information

* Set the parking brake firmly and do not accelerate

the engine.

* Ensure the engine is at normal operating temper-

ature before adjusting idle speed and mixture.

|

INTERMEIDATE LOCKOUT LEVER

CHOKE LEVER

SECONDARY ACTUATING
LEVER

GAUGE
CLEARANCE

90723

Fig. 1J-57 Modei 2SE Carburstor—Secondary Lockout Adjustment

¢ Perform adjustment procedures with the air cleaner
installed, or with air cleaner removed and associated
vacuum hoses plugged. Choke must be open and
deceleration valve supply hose plugged.

* Do not idle the engine more than three minutes at a
time.

o If the mixture adjustment procedure requires more
than three minutes, operate the engine at 2000 rpm
for one minute.

® Ensure the ignition timing is correct before adjust-
ing idle speed.

* Use extreme caution around fan, belts and other
moving parts when the engine is operating. Do not
wear loose clothing. Do not stand in direct line with
the fan blades.

Curb (Slow) Idle Speed Adjustment

(1) Disconnect and plug purge vacuum hose at va-
por canister.

NOTE: Usea tachometer with an expanded scale of 400
to 800 or 0 to 1000 rpm. Inspect tachometer periodically
to ensure accuracy within two percent.

(2) Connect tachometer.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with jan. Do not put
hands mear pulleys, belts or fanm. Do not wear loose
clothing.

(3) Start engine and warm to normal operating
temperature.

(4) Set parking brake firmly.

(5) Place manual transmission into Neutral, auto-
matic transmission in Drive.

(6) Adjust idle speed by turning solenoid idle screw
to obtain specified idle speed.

(7) Disconnect solenoid wire connector. Adjust curb
idle screw to obtain 500 rpm.

(8) Connect solenoid wire connector.

TANG TO FAST IDLE CAM
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(9) Stop engine. Disconnect tachometer. Install air
cleaner (if removed) and connect vacuum hoses (if dis-
connected). Connect canister purge hose and deceler-
ation valve supply hose (if disconnected).

Carburetor Model 2SE Idle Speed
Adjustment Specifications

Engine Transmission I RPM
Manual 900 (£ 100) @
4-Cylinder 7
Automatic 700 (£ 100)®

®|dle speed with solenoid de-energized is 500 rpm. 90978

Fast Idle Speed Adjustment

(1) Connect tachometer.

(2) Set parking brake and place manual transmis-
sion in Neutral, automatic transmission in Drive.

(3) Connect tachometer.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(4) Start and warm engine to normal operating
temperature.

(3) Disconnect and plug EGR valve vacuum hose.

(6) Open throttle slightly and rotate fast idle cam
until adjustment screw is against highest step of cam.

(T) Adjust fast idle speed to specification.

(8) Quickly open throttle slightly and allow engine
to return to slow idle speed.

(9) Connect EGR valve vacuum hose.

(10) Disconnect tachometer.

ldle Mixturs Adjustment

Idle mixture adjustment should only be performed if
the mixture adjustment screw position was disturbed or
replaced during carburetor overhaul.

(1) Position manual transmission in Neutral posi-
tion. automatic transmission in Drive. Set parking
brake.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with jan. Do not put
hands near pulleys, belts or jan. Do not wear loose
clothing.

(2) Connect tachometer, start engine and warm to
operating temperature.

NOTE: Use a tachometer with an expanded scale of 400
t0 800 or 0 to 1000 rpm. Inspect tachometer periodically
to ensure accuracy within two percent.

(3) Adjustidle speed as described above.
(4) Turn idle mixture adjustment screw lean (clock-
wise) until perceptible loss of rpm is noted.

(5) Turn idle mixture adjustment screw rich
(counterclockwise) until highest rpm is attained. Do not
turn screw any further than position where highest rpm
is first attained. This is referred to as lean best idle.

NOTE: Engine speed will increase above idle speed an
amount that corresponds approximately to the lean drop
specification obtained in step (6).

(6) As final adjustment, turn idle mixture adjust-
ment screw clockwise in increments until specified drop
is attained. Refer to Idle Drop Specification.

NOTE: If the final rpm dijfers more than = 30 rpm
from the originally adjusted idle speed. readjust idle
speed to spectrication and repeat steps (6) and (7).

Carburetor Model 2SE Idle Mixture
Adjustment Idle Drop

Engine | Transmission ! RPM Drop
| M 100
4-Cylinder -
| A | 100
90979

Choke Mechanism Service

Test the choke mechanism and vacuum break for
proper operation at the recommended maintenance in-
tervals. Any binding condition that may have developed
because of petroleum gum formation on the choke shaft
or from damage should be corrected. Inspect the vacuum
break hose for proper connection, cracks, abrasion and
general deterioration. Correct or replace as necessary.

General Inspection

(1) Remove air cleaner. With engine off, hold
throttle half open. Open and close choke several times.
Observe linkage and ensure all links are connected and
that there are no indications of damage.

(2) If choke or linkage binds, sticks or moves
sluggishly, clean with AMC Choke and Linkage Cleaner,
or equivalent. Use cleaner as directed on can. If cleaning
does not correct the problem, replace malfunctioning
parts.

(3) Visually inspect carburetor and ensure all vac-
qum hoses are connected. Inspect hoses for cracks, abra-
sion, hardness or indications of general deterioration.
Replace or correct as necessary. .

(4) Ensure vacuum break diaphragm shafts are
fuily extended when engine is off. If shafts are not fully
extended, replace vacuum break assembly. Start engine;
primary vacuum break diaphragm shaft should fully
retract. If unit fails to retract. replace vacuum break
assembly.
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Elsctric Choke Heater (2) If voltage is low or zero, inspect all wires and
connections. If connection at oil pressure switch is .
If the choke fails to operate properly, perform the faulty, low pressure warning light may also be inopera-
following tests. tive with ignition on and engine not started. Repair °
(1) Measure voltage at choke heater wire connection wires and connections as necessary.
with engine operating. If voltage is between 12 and 15 (3) If tests in steps (1) and (2) have normal results,
volts, replace choke unit. replace oil pressure switch.
SPECIFICATIONS _
Carburetor Model 2SE Specifications '
17081790 17081791
Pri. Throttle Bore 35 mm 35 mm
Sec. Throttle Bore 46 mm 46 mm
Pri. Venturi Diameter 28 mm 28 mm
Sec. Venturi Diameter Var. Air Vaive Var. Air Vaive
Fuel Inlet Seat Diameter 2.36 mm 2.36 mm
Idle Bypass 2.69 mm 2.65 mm
Idle Tube 0.80 mm 0.80 mm -
Side Idle Air Bleed 1.32 mm 1.32 mm
Lower Idle Air Bleed 1.32 mm 1.32 mm
Spark Port Size 1.14mmx3.84mm | 1.14mmx3.84mm
Main Jet No. 162 (162 mm) | No. 178 (1.78 mm),
Pri. Metering Rod No. 17057856 17057857
Sec. Metering Rod No. 17064887 17064887
Top Well Bleed 1.78 mm 1.78 mm
Side Well Bleed 2.44 mm 2.44 mm
Power Valve Timing 1 to 5 in. Ha. 1 to 5in. Ha.
Accelerator Nozzie Diameter 0.50 mm 0.50 mm
209818
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GENERAL weight, aluminum die castings are used for the air horn,
The Model E2SE carburetor is a newly developed two- float bowl, throttle body, mixture control solenoid, and \
venturi, two-stage carburetor of down draft design (fig. choke housing on all models. A zinc die-cast choke hous-
1J-58) for four-cylinder engines installed in CJ vehicles ing is used to reduce heat transfer and allow good engine

manufactured for sale in California. To reduce overall warm-up operation.
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A heat insulator gasket between the throttle body and
float bowl is used to reduce heat transfer to the float
bowl.

The primary stage has a triple venturi with a small
35 mm bore that provides efficient fuel control during
idle and partial throttle operation. The secondary stage
has a large 46 mm bore that provides for increased air
capacity necessary for higher engine power require-
ments. An air valve is used in the secondary stage that
has a single tapered metering rod.

When used with the C4 system, the Model E2SE car-
buretor includes special design features for optimum
air/fuel mixture control during all ranges of engine
operation. An electrically operated mixture control sole-
noid, located in the air horn, is used to control air and
fuel metered to the idle and main metering systems of
the carburetor. A plunger in the end of the solenoid is
submerged in fuel in the fuel chamber of the float bowl.
The solenoid is turned on and off (or “pulsed”) by the
Electronic Control Module (ECM). The ECM, responding
to the amplitude of the voltage at the oxygen sensor in
the exhaust manifold and other engine operating condi-
tions, energizes the solenoid to move the plunger down
to the lean position or, de-energizes it to the rich position
to control fuel delivery to the idle and main metering
circuits. The ECM energizes the solenoid by providing a
ground to complete the path for current flow. The sole-
noid has 12 volts (battery voltage) applied to it at all
times while the ignition switch is on. When the plunger
is in the down (lean) position, fuel metering is controlled
by a factory adjusted lean mixture screw located in the
float bowl. When the plunger is in the up (rich position),
additional fuel is metered to the main fuel well through
the factory adjusted rich mixture serew located at the
end of the fuel supply channel in the float bowl.

In addition, air metered to the idle circuit is controlled
by the up and down movement of the mixture control
solenoid plunger. The plunger either increases or de-
creases air supplied to the idle circuit, which is further
metered by a factory adjusted idle air bleed screw.

The movement (or “cycling”) of the solenoid plunger,
up or down, occurs ten times per second. The ratio (duty
cycle) of “on” to “off” time, or dwell period, is varied by
the ECM according to the engine operating conditions.
This varies the fuel and air mixture to achieve, as near
as possible, optimum air/fuel mixture ratios. The ex-
haust gas mixture oxygen content (lean or rich), and
other engine operating conditions, are constantly mon-
itored by the C4 system microprocessor (ECM) and the
air/fuel mixture is adjusted accordingly for improved
exhaust emission control and good engine performance.

Identification

The carburetor model identification is stamped verti-
cally into the float bowl at a flat area adjacent to the
vacuum tube (fig. 1J-39). When replacing the fuel bowl,
follow the manufacturer’s instructions contained in the
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Fig. 1J-59 Modsl E2SE Carburstor—Identification

service repair package and ensure that the identificaticn
number is transferred to the new float bowl. Refer to the
bowl part number when servicing the carburetor.

CARBURETOR CIRCUITS

The model E2SE carburetor has six basic circuits.

They are:
~o Float

o Idle

e Main Metering

* Power Enrichment

e Pump

® Choke

Float Circuit

The float chamber is located next to the primary and
secondary bores (fig. 1J-60). This feature assures acsz-
quate fuel supply to both carburetor venturi bores dur--
ing all normal engine operations
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Fig. 1J-60 Model E2SE Carburetor—Float and Fusl Reservoir

A single pontoon float, brass needle seat, and rubber
tipped float valve with pull clip are used to control the
fuel level in the float chamber. The float chamber is
internally vented through a vertical vent cavity in the
air horn. Above this vent cavity is a removable vent
stack assembly that has a small meshed screen for its
top. The vent stack provides the correct height for the
internal vent of the float chamber. The float chamber is
also externally vented through a tube (fig. 1J-61) in the
air horn. A hose connects this tube directly to a vacuum
operated vapor vent valve located in the vapor canister.
When the engine is not operating, the canister vapor
vent valve is open, allowing fuel vapor from the float
chamber to pass into the canister where it is stored until
purged. The venting of fuel vapor from the carburetor
float bowl to the canister conforms to evaporative emis-
sion requirements and improves hot engine starting.

A hot idle compensator assembly (when used) is lo-
cated in the air horn casting. The opening and closing of
the hot idle compensator valve is controlled by a bime-
tallic strip that is calibrated for a specific temperature.
When the valve opens, additional air is allowed to by-
pass the throttle valves and enter the intake manifold to
prevent rough idle during periods of hot engine
operation.

An integral one-inch pleated-paper fuel filter, with
check valve, is front mounted in the float bowl inward
from the fuel inlet fitting to provide good filtration of
incoming fuel (fig. 1J-61). The check valve shuts off fuel
flow to the carburetor and prevents fuel leaks should
vehicle roll-over occur.

Idls Circuit

Fuel for idle and partial throttle engine operation is
provided by the idle circuit. Fuel flows from the main
well area into the idle tube and continues through the
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Fig. 1J-61 Carburstor Modsl E2SE—Float Clrouit

idle cross-over passage where it is mixed with air that
enters via the lower idle air bleed (fig. 1J-62).

The idle mixture adjustment screw is recessed in the
throttle body casting and sealed with a hardened steel
plug to discourage indiscriminate change of the factory
assembly mixture adjustment, which could raise undesi-
rable exhaust emission to a level that is beyond accept-
able standards.

Main Metering Circuit

At partial throttle and cruising speed, increased air-
flow through the venturi creates a low pressure area in
the venturi. Because air above the fuel level in the bowl
is at normal pressure, fuel flows to the lower pressure
area created by the venturi and amplified by the booster
venturi.

The fuel flow moves past the mixture control solenoid
to the main well. Air enters through the main welil air
bleeds. The resulting mixture of fuel and air is lighter
than raw fuel, responds more quickly to changes in
venturi vacuum, and is more readily vaporized when
discharged into the venturi (fig. 1J-63).

Power Enrichment Circuit

Power enrichment for heavy load or high speed oper-
ation is provided by the power enrichment circuit in the
secondary stage. The air/fuel mixture enrichment is
accomplished by the mixture control solenoid being in
the upward (rich) position the majority of the time (low
dwell) and allowing fuel flow through the secondary
stage of the carburetor (fig. 1J-64).

Pump Circuit

When the throttle is opened suddenly, airflow re-
sponse through the carburetor is almost immediate.
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Flg. 1J-63 Carburstor Model E2SE—Main Mstering Clrcuit

There is a brief time lag before fuel inertia is overcome.
This lag causes the desired air/fuel ratio to be leaned
out. A piston-type accelerating pump system mechani-
cally supplies the fuel necessary to overcome this defi-
ciency (fig. 1J-65). Fuel is drawn into the pump cylinder
from the fuel bowl, past the pump piston on the upward
movement of the accelerator pump shaft. As the throttle
lever is moved, the pump link, operating through a sys-
tem of levers and assisted by the pump drive spring,
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Fig. 1J-64 Carburetor Model E2SE—Power Enrichment Clrcuit

pushes the pump piston down. Fuel is forced througn a
passage, past the pump discharge check ball, and out the
pump discharge jets in the venturi cluster.

Choke Clrcuit

The choke circuit in the model E2SE carburetor (Zig.
1J-66) employs a single vacuum break unit that is
mounted on the idle speed solenoid bracket located on

the primary side of the carburetor.
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Fig. 1J-65 Carburstor Model E2SE—Pump Clrcuit

An electrically heated bimetallic choke coil is
mounted in the choke housing located on the secondary
side of the carburetor. Special rivets, and conventional
retainers, are installed to retain the factory assembly
adjustment of the bimetallic choke coil. They provide a
tamper-resistant enclosure to discourage indiscriminate
readjustment in the field. In addition, a special cutout is
notched in the choke cover that must be indexed with a
raised boss cast in the cover mounting flange on the
choke housing. A new procedure for removal of the
choke cover is required when performing major carbu-
retor overhaul, replacement of the cover and coil assem-
bly or choke housing.
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NOTE: The choke cover and coil assembly must not be
removed unless required during major carburetor over-
haul, or replacement of the cover and coil assembly or
choke housing is necessary.

The carburetor has a screw located in the primary
throttle lever for fast idle speed adjustment. A separate
screw, located in the throttle body, is used to adjust the
curb or base (depending upon application) idle speed
setting (solenoid de-energized).

CARBURETOR REPLACEMENT

Removal

Flooding, hesitation on acceleration and other per- -

formance complaints are, in many instances, caused by
the presence of debris, water or other foreign matter in
the carburetor. To aid in diagnosis, the carburetor
should be carefully removed from the engine without
draining the fuel from the bowl. Contents of the fuel
bowl may then be examined for contamination as the
carburetor is disassembled. Also, the filter should be
examined for contamination.
(1) Remove vacuum hoses, air cleaner and gasket.

WARNING: Battery negative cable must be removed
to prevent a potential fire hazard when fuel line is
disconnected.

(2) Disconnect battery negative cable.
(3) Disconnect fuel pipe fitting and vacuum hoses
from carburetor.
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Fig. 1J-66 Carburetor Modei E2SE—Choke Clrcuit
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(4) Disconnect throttle linkage and electrical
connectors. ‘

(5) Remove carburetor attaching bolts and nuts,
wnd remove carburetor and gasket.

Installation

Fill the carburetor bowl with fuel before installing the
carburetor. This reduces strain on the starter motor and
battery, and reduces the possibility of backfire while
attempting to start the engine. A small supply of no-lead
fuel will also enable the carburetor float and inlet needle
and seat assembly operation to be tested. Operate
throttle lever several times and observe discharge from
pump jets before installing carburetor. ’

(1) Ensure throttle body and intake manifold seal-
ing surfaces are clean.

(2) Install manifold gasket on replacement
carburetor.

(3) Place carburetor in position and loosely install
attaching bolts and nuts.

(4) Install vacuum hoses and loosely connect fuel
pipe fitting.

(5) Tighten attaching bolts and nuts with 145 inch-
pounds (16 Nem) torque.

(6) Tighten fuel pipe fitting with 18 foot-pounds (24
Nem) torque.

(7) Connect throttle
:onnectors.

(8) Connect battery negative cable.

linkage and electrical

NOTE: Plug disconnected vacuum hoses.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(9) Adjust idle speed. Refer to Specifications.
(10) Install air cleaner, gasket and vacuum hoses.

CARBURETOR OVERHAUL

The following procedures apply to a complete over-
haul with the carburetor removed from the engine.

A complete disassembly is not necessary for per-
forming routine service adjustments. In most instances,
service adjustments of the individual circuits can be
performed without removing the carburetor from the
engine. Refer to Service Adjustment Procedures.

A complete carburetor overhaul includes disassembly,
thorough cleaning, inspection and replacement of the
gaskets and worn or damaged parts. It also includes idle
speed and mixture adjustment (if necessary) and fast
dle adjustment after the carburetor is installed.

NOTE: When using an overhaul kit, use all parts in-
cluded in the kit.

NOTE: Flooding, hesitation on accelervtion, and other
performance problems are in many instances caused >y
the presence of debris, water, or other foreign matter in
the carburetor. To aid in diagnosing a problem, careruily
remove the carburetor from the engine without remor-
ing the fuel from the bowl. Examine the bowl contents
and filter for contamination as the carburetor is
disassembled.

CAUTION: Before performing any service on the car-
buretor, it is essential that it be placed on a holding
Sfixture. Without the use of the holding fixture, it is
possible to damage the throttle valves.

Disassembly

(1) If clip is used to secure pump rod, remove clip
and remove pump rod from hole in pump lever.

NOTE: Do not remove pump lever retaiming screir,
pump lever, and washer from air horn assembly.

(2) If clip is not used to secure pump rod (clipless
design), remove pump lever retaining screw and washer
from air horn (fig. 1J-67). Rotate pump lever to remove
from pump rod.
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Fig. 1J-67 Carburstor Model E2SE—Pump Lever Screw Removai

(3) Remove hose from primary side vacuum breax
assembly and throttle body. )

(4) Remove idle speed solenoid-vacuum brezx
bracket attaching screws from air horn and throttie
body (fig. 1J-68). Rotate vacuum break and bracker as-
sembly to remove vacuum break rod and air valve rod
from vacuum break diaphragm plunger. If not removed
previously, remove idle speed solenoid from bracket.
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Fig. 1J-68 Carburetor Model E2SE—Vacuum Break Removal

CAUTION: Do not place vacuum break assembly and
solenoid in carburetor cleaning solution. Immersion in
solution will damage vacuum break diaphragm and
solenoid. ’

(5) It is not necessary to remove the secondary side
vacuum break rod from linkage unless replacement of
vacuum rod is necessary. If necessary to replace second-
ary side vacuum break rod, remove and discard retain-
ing clip from end of rod. A replacement retaining clip is
required for reassembly. Remove plastic bushing used
on rod and retain for reassembly.

(6) Remove and discard retaining clip from inter-
mediate choke rod at choke lever (fig. 1J-69). A replace-
ment retaining clip is required for reassembly. Remove
choke rod and plastic bushing from choke lever and
retain bushing for reassembly.

INTERMEDIATE
CHOKE ROD

Fig. 1J-69 Carburstor Modsl E2SE—
Intermediate Choke Rod and Cllp Removal

(7) Remove three mixture control solenoid screws in
air horn. Using slight twisting motion, carefully lift
solenoid out of air horn (fig. 1J-70). Remove and discard
solenoid gasket.

(8) Remove seal retainer and rubber seal from end
of solenoid plunger. Do not damage or nick end of sole-
noid plunger. Discard seal and retainer.

MIXTURE
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Fig. 1J-70 Carburstor Model E2SE—
Mixture Control Solenold Removai

(9) If equipped, remove two small screws that re-
tain hot idle compensator valve (fig. 1J-71). Remove
valve and seal from air horn. Discard seal. Hot idle
compensator valve must be removed to gain access to
short air horn-to-bowl attaching screw.

ATTACHING
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:
Fig. 1J-71 Carburstor Model E2SE—
Hot Idle Compensator Vaive Removal

(10) Remove six air horn-to-bowl attaching screws
and lockwashers (fig. 1J-72).

(11) Rotate fast idle cam to full UP position and
remove air horn assembly by tilting to disengage Zast
idle cam rod from slot in fast idle cam (fig. 1J-73). Air

e

horn gasket should remain on float bowl for removal ':\

later. Do not remove fast idle cam screw and cam from
float bowl.
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Fig. 1J-72 Carburetor Model E2SE—
Air Horn Screws and Yent Scraen
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Fig. 1J-73  Carburetor Model E2SE—Air Horn Removal

NOTE: These parts are not serviced separately and are
to remain permanently in place as installed during origi-
nal assembdly. The new service replacement float bowl
will include the secondary lockout lever, fast idle cam
and screw installed as required.

(12) Remove fast idle cam rod from choke lever by
rotating rod to align tang on rod with small slot in lever.

(13) If necessary, remove two small screws and re-
move vent/screen assembly.

(14) Further disassembly of air horn is not required
for cleaning purposes. If component replacement is re-
quired, remove staking on two choke valve attaching
screws. Remove screws, choke valve, and shaft from air
horn.

NOTE: The wir valve screws are permanently staked in
place and should not be remored. Do not attempt to
remove the secondary metering rod from the air valve

ussembly. Also, do not remove the plugs covering the
idle air bleed screw during routine servicing. This ad-
Justment screw is preset during original assembly and
no attempt should be made to change the adjustment in
the field except during uir horn or float bowl replace-
ment, at which time service instructions must be fol-
lowed carefully. If air horn replacement is required
during carburetor service, the new service air horn as-
sembly will include the secondary metering rod-air
valve assembly preset as required.

(15) It is not necessary to remove vacuum break rod,
or air valve rod from levers in air horn unless replace-
ment of rods is necessary. Plastic bushings on levers
may be cleaned in carburetor cleaning solution.

NOTE: If necessary to replace the vacuum break rod,
or air valve rod, remove and discard retaining clips from
end of rods. Replacemeiit retuining clips are required for
reassembly. Remove plastic bushing used on rods and
retain for reassembly.

(16) Remove pump plunger from pump well.

(17) Remove pump return spring from pump well.

(18) Remove plastic filler block located over float
valve.

(19) Remove float assembly and float valve by pull-
ing up on retaining pin. Remove float valve seat and
gasket with Seat Remover Tool J-22769 (fig. 1J-74).

NEEDLE SEAT
REMOVAL TOOL

Fig. 1J-74 Carburstor Modsl E2SE—Inist Needle Seat Removal

(20) With removal Tool J-22769 or a wide-blade
screwdriver that fully fits slot in top of jet, remove
extended main metering jet from float bowl (fig. 1J-73).

NOTE: Do not remove or change adjustment of the
small calibration screie located deep inside the metering
Jet durimg routine servicing. The adjustment screw 1s
preset durieg original assembly and no attempt should
be made to change this adjustment i the field except
during air horn or float bowl replacement, at which time
service instructions must be rollowed careruily.
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Fig. 1J-75 Carburetor Model E2SE—
Extended Main Metering Jet Removal

CAUTION: Do not attempt to remove plastic retainer
by prying out with a tool such as a punch or screwdriver.
This will damage the sealing beads on the bowl casting
surface and necessitate complete float bowl
replacement.

(21) Using needlenose pliers, or equivalent, remove
plastic retainer holding pump discharge spring and
check ball in place (fig. 1J-76). Discard plastic retainer
(replacement retainer is required for reassembly).

(22) Turn bowl upside down and catch pump dis-
charge spring and check ball in palm of hand.

PUMP DISCHARGE SPRING
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Fig. 1J-76 Carburstor Model E2SE—
Pump Discharga Retainer Removai

NOTE: The tamper-resistant choke cover design is
used to discourage indiscriminate readjustment of the
choke cover and coil assembly in the field. However, it1s
necessary to remove the cover and coil assembly during
normal carburetor disassembly jor cleaning and
overhaul.

(23) With small chisel and hammer, carefully cut off
each rivet head (fig. 1J-77). Use a drift and small ham-
mer to drive remainder of rivets out of choke housing.
Use care to prevent dainage to choke cover and housing.
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Fig. 1J-77 Carburator Model E2SE—Choke Cover Rivets Removal

(24) Remove three retainers and choke cover assem-
bly from choke housing.

(25) Remove screw from end of intermediate choke
shaft inside choke housing (fig. 1J-78). Remove choke
coil lever from shaft.
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Fig. 1J-78 Carburstor Model E2SE—Choke Cail Lsver Removal

(26) Remove intermediate choke shart and lever as-
sembly from float bowl by sliding rearward out throttie
lever side (fig. 1J-79).

(27) Remove choke housing by removing two attach-
ing screws in throttle body (fig. 1J-30).
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Fig. 1J-79 Carburstor Model E2SE—
Intermediate Choke Shait Removal
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Fig. 1J-80 Carburetor Model E2SE—Choke Housing Scraws

(28) Remove fuel inlet fitting, gasket, check valve/
filter assembly, and spring.

(29) Remove four throttle body-to-bowl attaching
screws and lockwashers and remove throttle body as-
sembly (fig. 1J-81).

(30) Remove throttle body-to-bowl insulator gasket.

(31) Hold primary throttle lever wide-open and dis-
engage pump rod from throttle lever by rotating rod
until tang on rod aligns with slot in lever.

(32) If replacement is necessary, remove fast idle
adjustment screw and clip in primary throttle lever.

(33) If required, remove curb or base idle speed ad-
justment screw and spring from throttle body.

NOTE: Further disassembly of the throttle body is not
required for cleaning purposes. The primary and second-

7y throttle valve screws are permanently staked in
place and should not be removed. The throttle body is
serviced as a complete assembly (fig. 1J-82).

FUEL SYSTEMS 14-39
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Fig. 1J-81 Carburetor Model E2SE—Throttls Body Scraws
NOTE: DO NOT remove plug covering idle mixture
adjustment screw unless it is necessary to replace it or
normal soaking and air pressure fail to clean the idle
mixture passages.

(34) Remove idle mixture plug and screw as follows:

(a) Invert throttle body and place on carburetor
holding fixture—manifold side up.

(b) Place a punch in locator hole in throttle
body beneath idle mixture screw plug (manifold side).
Refer to figure 1J-83 for locating hole. Holding punch
vertical, drive punch through locator until hardened
steel plug breaks. Holding punch at 45 degree angle,
break out throttle body casting to gain access to mixture
screw plug. Drive out plug.
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Fig. 1J-82 Carburstor Model E2SE—Throttls Body Assembly
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Fig. 1J-83 Carburetor Model E2SE—
Idle Mixture Screw Plug Removal

NOTE: The hardened plug will break rather than re-
main intact. It s not necessary to remove the plug
completely; instead, remove loose pieces to allow use of
Idle Mixture Adjusting Tool J-29030, or equivalent.

(c) Using Tool J-29030, or equivalent, remove
idle mixture screw and spring from throttle body (fig.
1J-84).
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Fig. 1J-84 Carburstor Model E2SE—Idle Mixturs Scraw Removal

Cleaning and Inspection

CAUTION: The idle speed solenoid, mixture control
solenoid, electrically heated choke assembly, ruboer and
plastic components, diaphragms, pump plunger and
plastic filler block must NOT be immersed in carburetor
cleaning solution because they will either harden, swell
or distort.

The carburetor components should be cleaned in a
cold immersion-type carburetor cleaning solution.

The plastic bushings located on the end of the vacuum
break rod and air valve rod may be cleaned in carburetor
cleaning solution.

(1) Thoroughly clean all metal parts and blow.dry
with compressed air. Ensure all fuel passages and
metering parts are free of burrs and dirt. Do not pass
drill bits or wires through jets and passages.

(2) Inspect upper and lower surface of carburetor
castings for damage. |

(3) Inspect holes in levers for excessive wear or out -
of round conditions. If worn, levers should be replaced.
Inspect plastic bushings on levers for damage and exces-
sive wear. Replace as required.

(4) Inspect, repair, or replace indicated parts.if fol-
lowing problems have been encountered.

(a) Flooding:

1. Inspect float valve and seat for dirt, deep
wear grooves, scores and proper seating.

2. Inspect float valve pull clip for proper .
installation (fig. 1J-85). Do not bend pull clip. ‘

3. Inspect float, float arms and hinge pin
for distortion, binds and burrs. Determine density orf
material in float; if heavier than normal, replace float.

4. Clean or replace fuel inlet filter-check
valve assembly.

(b) Hesitation:

1. Inspect pump plunger for cracks, scores
or excessively worn cup. A previously used pump cup
will shrink when dry. If dried out, soak in fuel for eight
hours before testing.

2. Inspect pump duration and
springs for weakness or distortion.

3. Examine all pump passages and jet for
debris, improper seating of discharge check ball and
scores in pump well. Examine condition of pump dis-
charge check ball spring.

‘ 4. Inspect pump linkage for excessive wear;
repair or replace as necessary.

(c) Hard Starting—Poor Cold Engine Opera-

return

tion:

1. Examine choke valve and linkage for ex-
cessive wear, binding or distortion.

2. Inspect choke vacuum diaphragm(s) for
leaks.

3. Clean or replace carburetor fuel filter.

4. Inspect float valve for sticking condition,
debris, etc.
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HOOK CLIP OVER EDGE OF FLAT
@f-j\/ ON FLOAT ARM FACING FLOAT PGNTOCN
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FLOAT AND
LEVER ASSEMBLY
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Fig. 1J-85 Carburetor Model E2SE—Float Valve Pull Clip

5. Also inspect items listed under Flooding
(4a) above.
(d) Poor
Economy:

Engine Performance—Poor Fuel

1. Clean all fuel and vacuum passages in
castings. :
2. Inspect choke valve for freedom of
movement.

CAUTION: DO NOT attempt to readjust the lean mix-
ture screw located inside the extended main metering jet

uring routine servicing. The screw is adjusted during
carburetor flow testing and misadjustment can affect
carburetor calibration.

3. Inspect main metering jet for debris,
looseness or damage.

4. Inspect air valve and secondary metering
rod for binding condition. If air valve or metering rod is
damaged or metering rod adjustment has been changed
from original factory assembly setting, air horn assem-
bly must be replaced.

5. Examine mixture control solenoid for
sticking condition, binding or leakage. Refer to testing
procedure listed below. :

(e) Rough Idle:

1. Inspect gasket and gasket mating sur-
faces on castings for damage to sealing beads, nicks,
burrs and other defects.

2. Clean all idle fuel passages.

3. If removed, inspect idle mixture screw
for ridges, burrs or being bent.

4. Inspect throttle lever and valves for
binding, nicks and other damage.

5. Examine all diaphragms for possible
ruptures or leaks.

CAUTION: Clean plastic parts only in a low volatile
cleaning solvent—never in gasoline.

Testing Mixtura Control (MC) Solenoid

If the mixture control solenoid is suspected of either
sticking, binding or leaking, test according to the follow-
ing procedure (fig. 1J-86).

(1) Connect one end of jumper wire to either termi-
nal of MC solenoid connector and other end to positive
(+) terminal of 12 volt battery source.

(2) Connect one end of second jumper wire to other
terminal of MC solenoid connector and other end to
known good ground.

(3) With rubber sea] and retainer removed from end
of MC solenoid stem, attach hose from hand vacuum

pump.

VACUUM

VACUUM <« GAUGE
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Fig. 1J-86 Carburetor Model E2SE—Tasting Mixturs Control Solenoid

(4) With MC solenoid energized (lean position), ap-
ply at least 25 in. Hg (84 kPa) of vacuum and time leak-
down rate from 20 in. Hg (67 kPa) to 15 in. Hg (51 kPa).
Leak-down rate should not exceed 5 in. Hg (17 kPa) in 5
seconds. If leakage exceeds that amount, replace MC
solenoid.

(5) To test solenoid for sticking in down (de-ener-
gised) position, remove jumper wire connected to 12 voit
source and observe hand vacuum pump gauge pointer. It
should move to zero in less than one second. If nort,
replace MC solenoid.

Assembly

CAUTION: Place throttle body assembly on carbu-
retor holding fizture to avoid damaging throttle valves.
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(1) Install curb or base idle speed adjustment serew
and spring, if removed, in throttle body (fig. 1J-82).

(2) If removed, install fast idle adjustment screw
and clip in primary throttle lever (fig. 1J-82).

(3) Holding primary throttle lever wide open, in-
stall lower end of pump rod in throttle lever by aligning
tang on rod with slot in lever. End of rod should point
outward toward throttle lever.

(4) If removed, install idle mixture adjustment
screw and spring with Tool J-29030 (fig. 1J-84). Lightly
seat screw and then back out three turns for a prelimi-
nary idle mixture adjustment. Final idle mixture adjust-
ment must be performed with carburetor installed on
engine.

NOTE: If a replacement float bowl assembly is used,
stamp or engrave the model number on the.new float
bowl (fig. 1J-39).

(5) Install throttle body and bowl insulator gasket
over two locating dowels on bowl (fig. 1J-81).

(6) Holding fast idle cam so that steps face fast idle
adjustment screw on throttle lever when properly in-
stalled, install throttle body ensuring throttle body is
properly located over dowels on float bowl. Install four
throttle body-to-bowl screws and lockwashers and
tighten evenly and securely.

(7) Inspect linkage to ensure lockout tang is located
properly to engage slot in secondary lockout lever and
that linkage moves freely and does not bind.

(8) Place carburetor on proper holding fixture.

CAUTION: Tightening beyond specified torque can
damage nylon gasket and cause fuel leak.

(9) Install fuel inlet filter spring, check valve-filter
assembly, replacement gasket and inlet fitting. Tighten
fitting with 300 inch-pounds (34 Nem) torque.

NOTE: When installing u service replucement filter,
ensure the filter is the type that includes a check valve
that conforms to U.S. Motor Vehicle Safety Standards
(M.V.S5.8.).

NOTE: When properly installed, hole in filter faces
toward inlet fitting. Ribs on closed end of filter element
prevent filter prom being instulled incorrectly unless
Jorced.

(10) Install choke housing on throttle body. Ensure
raised boss and locating lug on rear of housing fit into
recesses in float bowl casting (fig. 1J-80). Install two
choke housing attaching screws and lockwashers in
throttle body and tighten screws evenly and securely.

(11) Install intermediate choke shaft and lever as-
sembly in float bowl by pushing through from throttle
lever side (fig. 1J-79).

(12) With intermediate choke lever in UP (12 o'clock)
position, install bimetallic coil lever inside choke hous-
ing onto flats on intermediate choke shaft. Coil lever is

properly aligned when coil pickup tang is at top (12
o'clock) position (fig. 1J-87). Install inside lever retaining
screw into end of intermediate choke shaft and tighten
securely.

(13) Install choke cover and coil assembly on choke
housing according to following procedure.

(a) Place fast idle adjustment screw on highest

step of fast idle cam.

CAUTION: Ground contact for the choke electric
heater is provided by a metal plate located at the rear oy
the choke cover assembly. Do not install a gasket be-
tween the choke cover assembly and the choke housing.

(b) Install cover and bimetallic coil assembly on
choke housing. Align notch in cover with raised cast-
ing projection on housing cover flange. Ensure coil
pickup tang engages inside choke coil lever.

(c) Install three cover retainers and rivets.

COIL PICKUP
LEVEL TANG

RIVET LOCATIONS

CHOKE
COIL TANG

90732

810898

Fig. 1J-87 Carburator Model E2SE—Choke Cail and Cover Instailation
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(14) Install oump discharge steel check valve ball
and spring in passage next to float chamber. Insert end
of replacement plastic retainer into end of spring and
install retainer in float bowl. Tap lightly in place until
top of retainer is flush with bowl casting surface.

(15) Using Tool J-22769 or a screwdriver that fully
fits slot in top, install extended main metering jet into
bottom of float chamber. Tighten jet securely.

(16) Install inlet needle seat assembly, with gasket,
using Seat Installer Tool J-22769 (fig. 1J-74).

(17) For easier adjustment, carefully bend float arm
upward at notch in arm before assembly.

(18) Install float valve onto float arm by sliding float
lever under pull clip. Correct installation of pull clip is to
hook clip over edge of float on float arm facing float
pontoon (fig. 1J-85). )

(19) Install float retaining pin into float arm with
end of loop of pin facing pump well. Install float assem-
bly by aligning valve in seat and float retaining pin into
locating channels in float bowl.

(20) Adjust float level:

(a) Refer to figure 1J-88. Hold float retaining
pin firmly in place and push down lightly on float arm at
outer end against top of float valve.

(b) Using adjustable “I” scale, measure from
top of float bowl casting surface (air horn gasket re-
moved) to top of float at toe. Measuring point is 3/16
inch back from end of float at toe.

(c) Bend float arm as necessary for proper ad-
justment by pushing on pontoon (refer to
Specifications).

(d) Visually inspect float alignment after
adjustment.

(21) Install plastic filler block over float valve by
pressing downward until properly seated (flush with
bowl casting surface).

TOE OF
| FLOAT

RETAINER (TOP VIEW)

FLOAT ARM

NEEDLE ] 90717

Fig. 1J-88 Carburstor Modsi E2SE—Float Level Adjustment

(22) Install air horn gasket on float bowl. Locate
gasket over two dowel locating pins on bowl.

(23) Install pump return spring in pump well.

(24) Install pump plunger assembly in pump well.

(25) If removed, install vent/screen assembly and
two small attaching screws. Tighten screws securely.

CAUTION: Test choke valve for freedom of movement
and proper alignment before staking screws in place.

(26) If removed, install choke shaft, choke valve, and
two attaching screws. Tighten screws securely and stake
lightly in place.

(27) If used, install new pump plunger stem seal and
retainer in air horn casting. Lightly stake seal retainer
in three places. Choose locations that are different from
original staking positions.

(28) Install fast idle cam rod in lower hole of choke
lever. Align tang on rod with small slot in lever.

(29) If removed, install plastic bushing in hole in.
vacuum break lever. Ensure small end of bushing faces
retaining clip when installed. Insert end of vacuum
break rod through bushing in lever. Retain rod with
replacement clip. Press clip in place using needlenose
pliers. Ensure clip has full contact on rod but is not
seated tightly against bushing. Rod-to-bushing clear-
ance should be 0.030 inch (0.8 mm). Retaining clip is
“dished.” Install clip on rod with outward bend of self-
locking clip facing end of rod. Ensure that clip fuily
engages rod and that it is not distorted.

(30) If removed, install plastic bushing in hole in air
valve lever. Ensure small end of bushing faces retaining
clip when installed. Insert end of air valve rod through
bushing in lever. Retain with replacement clip. Press
clip in place with needlenose pliers. Ensure clip has full
contact on rod but is not seated tightly against bushing.
Rod-to-bushing clearance should be 0.030 inch (0.8 mm).
Retaining clip is “dished.” Install clip on rod with out-
ward bend of self-locking clip facing end of rod. Ensure
that clip fully engages rod and that it is not distorted.

(31) Prior to installing air horn on float bowl, apply a
light coat of silicone grease or light weight engine oil to
stem on pump plunger in bowl to aid insertion of stem
through seal on air horn.

CAUTION: Do not force air horn assembly onto boicl.
gently lower in place.

(32) Rotate fast idle cam to full UP position and tilt
air horn assembly to engage lower end of fast idle cam
rod in slot in fast idle cam. Holding down on pump
plunger assembly, carefully lower air horn assembly
onto float bowl. Guide pump plunger stem through seal
in air horn casting. : s

(33) Install six air horn to bowl attaching screws and
lockwashers. Three long air horn screws are located in
primary and secondary venturi area. Two short screws
are located on fuel inlet side and one short screw is
located in area beneath hot idle compensator valve. All
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air horn screws must be tightened evenly and securely.
Refer to figure 1J-89 for proper tightening sequence. '

(34) If equipped, install replacement seal in recess of
float bowl. Install hot idle compensator valve and retain
with two small attaching screws. Tighten screws
securely.

7
n=ush,©?B f
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3 90716

Fig. 1J-89 Carburetor Model E2SE—
Air Horn Scraw Tightening Sequence

(35) If not tested previously, test mixture control
solenoid for sticking, binding and leakage following pro-
cedure listed within Cleaning and Inspection. Install
replacement rubber seal on mixture control solenoid
stem. Position seal up against boss on solenoid stem.
Using 3/16-inch socket and small hammer, carefully
drive retainer on stem (fig. 1J-90). Drive retainer on
stem only far enough to retain rubber seal on stem.
Leave small clearance between retainer and seal to al-
low for seal expansion.

CAUTION: A shght tunsting motion of the solenoid is
required during installation to ensure rubber seal on
stem is guided into recess in the bottom of the bowl and
to prevent distortion or damage to the rubber seal.

(36) Prior to installing mixture control solenoid,
lightly coat rubber seal on end of solenoid stem with
silicone grease or light weight engine oil. With replace-
ment mounting gasket, install mixture control solenoid
on air horn. Carefully align solenoid stem with recess in
bottom of bowl (fig. 1J-91).

(37) Install three solenoid attaching screws and
tighten securely.

(38) Install plastic bushing in hole in choke lever.
Ensure small end of bushing faces retaining clip when
installed.

(39) With inner coil lever and intermediate choke
lever at 12 o’clock position, install intermediate choke
rod in bushing. Retain rod with replacement clip. Press
lip securely in place with needlenose pliers. Ensure clip
has full contact on rod but is not seated tightly against
bushing. Rod-to-bushing clearance should be 0.030 inch
(0.8 mm). Retaining clip is “dished.” Install clip on rod
with outward bend of self-locking clip facing end of rod.
Ensure that clip fully engages rod and that it is not
distorted.
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Fig. 1J-90 Carburstor Model E2SE—
Mixturs Control Solenoid Seal and Retainsr

MIXTURE
CONTROL
SOLENOID
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Fig. 1J-91 Carburstor Modei E2SE—
Instailing Mixture Controi Solenoid
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CAUTION: Use care when tightening idle speed sole-
noid retaining nut with wrench to avoid damaging vac-
wwm break plunger.

(40) If removed, install idle speed solenoid, lock-
washer and retaining nut on primary side vacuum
bracket. Tighten nut securely. Bend back two retaining
tabs on lockwasher to fit in slots in bracket.

(41) Rotate vacuum break bracket and insert end of
vacuum break rod into inner slot of vacuum break dia-
phragm plunger and end of air valve rod into outer slot
of vacuum break diaphragm plunger. Install bracket
over locating lugs on air horn with taper-seat screw in
air horn and screw with lockwasher in throttle body.
Tighten screws securely.

(42) Insert pump rod in hole in pump lever by rotat-
ing lever. Install retaining screw in pump lever, then
install washer. Holding down on pump plunger stem,
install pump lever on air horn. Ensure shoulder on
screw seats in hole in lever and washer is between lever
and air horn casting. Tighten screw securely.

SERVICE ADJUSTMENT PROCEDURES

Refer to Service Adjustment Procedures within Model
2SE Carburetor section and to General Service and Di-
agnosis—Chapter 1A.

Idle Speed Adjustments

The engine and related systems must be performing
properly before initiating the idle speed adjustments.

Precautions and General Information.

e Place manual transmission in neutral, automatic
transmission in drive. Set the parking brake firmly
and do not accelerate the engine.

e Ensure the engine is at normal operating temper-

ature before adjusting the idle speed.

¢ Perform the procedure with the air cleaner installed
or with air cleaner removed and associated vacuum
hoses plugged, choke open and deceleration valve
supply hose plugged.

* Do not idle the engine more than three minutes at a
time.

o [f the idle speed adjustment procedure requires
more than three minutes, operate the engine at 2000
rpm for one minute.

e Ensure the ignition timing is correct before adjust-
ing idle speed.

e Use extreme caution around fan, belts and other
moving parts when the engine is operating. Do not
wear loose clothing. Do not stand in direct line with
the fan blades.

Slow (Curh) Idle Speed Adjustment Procadure

(1) Disconnect and plug purge vacuum hose at va-
por canister.

(2) Connect dwell meter to single light blue wire
taped to mixture control solenoid wires at carburetor.
Set dwell meter or. “6-cylinder” scale. Connect tachome-
ter at distributer side of filter.

NOTE: Use a tachometer with an expanded scale o ;00
to 800 or 0 to 1000 rpm. Inspect tachometer periodically
to ensure accuracy within two percent. "

(3) Set parking brake firmly. Manual transmission
in neutral position, automatic transmission in drive.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(4) Start engine and warm to normal operating
temperature. Dwell meter pointer should now be os-
cillating. Pointer should be generally located between 10
and 50 degrees with maximum sweep of pointer os-
cillation covering a segment of 15 degrees. If not, refer to
C4 System Operational Test.

(5) Open throttle momentarily to ensure idle speed
solenoid is fully extended. Adjust idle speed by turning
solenoid idle adjustment screw to obtain specified idle
speed. Refer to Specifications.

(6) Disconnect solenoid wire. Adjust curb idle to 500
rpm.

(7) Connect solenoid wire.

(8) Stop engine. Disconnect and remove dwell meter
and tachometer. Install air cieaner and connect vacuum
hoses, if removed. Connect canister purge vacuum nhose
and deceleration valve supply hose.

Model E2SE Carburetor Idle Speed
Adjustment Specifications

Transmission RPM
Manual 300 (£ 100) ¥
Automatic 700 (£ 100) =
Dldle speed with solenoid de-energized is 500 rpm. 30832

Fast Idle Speed Adjustment Procedurs

(1) Connect tachometer at distributor side of filzer.
(2) Set parking brake. Place manual transmission
in neutral position, automatic transmission in drive. .

WARNING: [se extreme cuntion when engine is »per-
ating. Do wot stand in dirvec: line with fan. Do no: 77
hands near pulleys, belts or fan. Do not wear oosz
clothing.
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(3) Start and warm engine to normal operating
temperature.
(4) Disconnect and plug EGR valve vacuum hose.

SPECIFICATIONS
Model E2SE Carburetor Specifications

(5) Open throttle slightly and rotate fast idle cam List Number | 17081796 | 17081797
until serew is against highest step of cam. Pri. Throttle Bore | 35mm 35 mm
(6) Adjust fast idle speed to specified rpm. Sec. Throttle Bore | 46 mm 46 mm
(7T) Quickly open throttle slightly and allow engine Pri. Venturi Diameter | 28mm 28 mm
to return to slow idle speed. Sec. Venturi Diameter Var. Air Valve | Var. Air Vaive
(8) Connect EGR valve vacuum hose. Fuel Inlet Seat Diameter 2.36 mm 2.36 mm
Idle Bypass mm mm
Idle Tube 0.80 mm 0.80 mm
" P Side Idle Air Bleed 1.17 mm 1.17 mm
. e
Idle Mlxturﬂ Ad]ustmﬂnt Lower Idle Air Bleed 1.32 mm 1.32 mm
Refer to Carburetor Model E2SE Idle Mixture Adjust- Pl 1.14 mm 1.14 mm
ment procedure listed within Feedback System section. sy o P S8k e
I[dle mixture adjustment should not normally be nec- : No. 4
i . w5y Main Jet No. 4 e
essary; only after carburetor overhaul and if original (1.752 mm) (1.752 mm)
mixture screw adjustment has been altered. Pri. Metering Rod. No. | N/A N/A
Sec. Metering Rod No. | 17062528 17062528
Top Well Bleed i 0.90 mm 0.90 mm
. 5 Side Well Bleed | 1.02mm 1.02 mm
Choke Mechanism Servics s Vi Tornis ™ NA N/A
Refer to Service Adjustment Procedures within Model Acaaierecos Nozzie Dunatew | _0.50 mm o e
2SE Carburetor section. 90735
A Float Pump Fast Fast Idle | Air | Vac. Choke Coil
g+ Carburetor|  |evel | Stem Height | Cam Adj. | Speed | Valve |Break|Unioader| Choke Secondary | Lever Plug
& MBer | mm (inches) | mm (inches) | 2nd Step |£100 rpm |LinkD| Pri. Gauge
Man. ) o o o 1.27-2.03 mm|1.27-2.03 mm
o Trans,|170811796| 5.30 (.208) | 3.25 (.128) 25 2400 2° |19 32 TR |.050-080 in.)|(.050-080 1)
(Calif. only) | Auto. o o o o 2.16 mm 2.16 mm
Trans.| 17081797 | 5.30 (.208) | 3.25 (.128) 25 2600 20 1ag 32 TR (088 in.] (085 in)
D Maximum Degree Setting 90735
TR Tamper Resistant
CARBURETOR MODEL BBD-2
Page Pags
Carburstor Circuits  1J-47 Idle Speed Control 1J-49
Carburstor Overhaul 1J-50 Service Adjustment Procedures 1J-55
Carburstor Repiacement 1J-50 Specifications  1J-57

General 1J-46

GENERAL

The Carter Model BBD two-venturi carburetor in-
corporates three lightweight aluminum assemblies, the
air horn, main body and throttle body (fig. 1J-92).

The air horn contains the choke valve assembly, me-
chanical linkage for accelerator pump and metering
rods, and bowl! vent.

The main body contains the fuel bowl, accelerator
pump, vacuum piston and metering rod assembly, ven-
turi assembly and solenoid.

The throttle body contains throttle valves and levers,
choke housing, choke vacuum diaphragm and idle mix-
ture adjustment screws.

|dentification

The carburetor is identified by a code number and
build date. Both are stamped on the identification tag.
Each carburetor build month is coded alphabeticall:
beginning with the letter A in January and ending with
the letter M in December (the letter I is not used). The
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CHOKE COVER
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81125C

Fig. 1J-92 Modei BBD Carburstor Assembly

tag is attached to the carburetor and must remain with
the carburetor to assure proper identification (fig. 1J-
1.

CARBURETOR CIRCUITS

Five conventional circuits are used:
¢ Float (fuel inlet)
e [dle (low speed) Metering

Fig. 1J-93 [dentification Tag

¢ Main (high speed) Metering
e Pump (acceleration)
* Choke

Float (Fuel Iniet) Circuit

The float circuit maintains the specified fuel level in
the bowl to provide sufficient fuel to the metering cir-
cuits for all engine operating conditions (fig. 1J-94).

Fuel flows into the bowl through a needle and seat
assembly controlled directly by dual floats hinged to the
float fulerum pin.

When the fuel in the bowl fills to the proper level, the
float lever pushes the needle toward its seat and re-
stricts incoming fuel, admitting only enough to replace
that being used.

Bl 2 FUEL
i FLOAT NEEDLE

=i

GASKET

FITTING

604321

Fig. 1J-94 Float Crcuit
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Idle (Low Spesd) Metering Circuit

Fuel for idle and initial part-throttle operation is me-
tered through the idle circuit.

Fuel flows through main metering jets into the main
wells and continues through the idle fuel pickup tube
where fuel mixes with air entering through idle air
bleeds located in the venturi cluster screws (fig. 1J-95).

IDLE AIR
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0 <\ VENTURI
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\ SCREWS (2) :

MAIN
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\ :

IDLE FUEL |
PICK-UP
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7

.

|
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MAIN ‘
METERINGY/
JETS (2)

MIXTURE %

IDLE

/ ‘// '/
ADJUSTMENT /.
SCREW S

N

Fig. 1J-85 Idle Circuit

At curb idle speed, the air/fuel mixture flows down
the idle channel and is further mixed with air entering
the idle channel through the transfer slot, which is
above the position of the throttle valve at curb idle
speed. The mixture then flows past the idle mixture
adjustment screw, which controls the volume of the
mixture that is discharged below the throttle valve.

During low speed operation, the throttle valve moves
to expose the transfer slot as well as the idle port. This
increased airflow creates a low pressure in the venturi
and the main metering system begins to discharge fuel.

Main (High Speed) Metering Circuit

At partial throttle and cruising speed increased air
flow through the venturi creates a low pressure area in
the venturi. Because the air above the fuel in the bowl is
at atmospheric pressure, fuel is forced to the lower pres-
sure area that was created by the venturi and amplified
by the booster venturi.

The fuel flow moves through the main jets to the main
well. Air enters through the main well air bleeds. The
resulting mixture of air and fuel is lighter than raw fuel,
responds more quickly to changes in venturi vacuum,
and is more readily vaporized when discharged into the
venturi (fig. 1J-96).

STEP-UP :
PISTON D ——
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IDLE FUEL
PICK-UP TUBE

THROTTLE
VALVE

Fig. 1J-96 Main Metering Clrcuit

Main Metering Circuit Enrichmant

During heavy load or high speed operation, the air/
fuel ratio must be enriched to provide increased engine
power.

Fuel enrichment is accomplished by means of two
calibrated metering rods connected to a single manifoid
vacuum actuated piston (fig. 1J-96). The metering rod
piston rides on a calibrated spring that functions to
maintain the piston at the top of its eylinder. This allows
only the smallest diameter of the tapered metering rods
to extend into the main metering jets anc permits max-
imum fuel flow through the jets to the main weil
cavities.

At idle, partial throttle or cruise conditions when
manifold vacuum is high, the piston is drawn down inzo
the vacuum cylinder against calibrated spring tension
and the larger diameters of the metering rods extend
into the main metering jets, restricting the fuel flow o
the main well cavities. An additional control is provided
by the rod lifter on the accelerator pump rod. This pro-
vides a direct relationship between metering rod posi-
tion and throttle valve opening.

Pump (Acbaleration] Circuit

When the throttle is opened suddenir, airflow re-
sponse through the carburetor is almost immediaze.
There is a brief time lag beore fuel inertia can be
overcome. This lag causes the desired air/uel ratio to be
leaned out.

A piston-type accelerating pump syster: mechanicaily
supplies the fuel necessary to compensatz for this desi-
ciency (fig. 1J-97).
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Fig. 1J-97 Pump Clrcuit

Fuel is forced into the pump cylinder from the fuel
bow! past the pump piston on the upward movement of
the accelerator pump shaft. When the engine is turned
off, fuel vapors in the pump cylinder vent through the
area between the pump rod and pump piston.

As the throttle lever is moved, the pump link, oper-
ating through a system of levers and assisted by the
pump drive spring, pushes the pump piston down. Fuel
is forced through a passage, past the pump discharge
check valve ball, and out the pump discharge jets in the
venturi cluster.

Choka Circuit

The choke valve, located in the air horn assembly,
provides a high vacuum both above and below the
throttle valves when closed. During engine start, vac-
uum above the throttle valve causes fuel to flow from
the main metering and idle circuits and provides the
richer air/fuel mixture ratio needed for cold engine
starting (fig. 1J-98). -

The choke shaft is connected by linkage to a bimetailic
coil located within the choke cover, which winds up
(contracts) when cold and unwinds (expands) when
heated. When the engine is cold, the tension of the coil
holds the choke valve closed. When the engine starts,
manifold vacuum is applied to the diaphragm assembly
to open the choke valve slightly. This is referred to as
the initial choke valve clearance.

As the coil is warmed by the electric heater, it ex-
pands and exerts pressure to further open the choke
valve, keeping it fully open at normal engine operating
temperature.

If the engine is accelerated during the warm-up pe-
riod, the corresponding drop in the manifold vacuum

£ 2 ’5'
CHOKE VACUUM
DIAPHRAGM

80444

Fig. 1J-98 Choke Circuit Components

allows the coil to momentarily close the choke valve to”
provide a richer air/fuel mixture.

A faster idle speed is provided to prevent stalling
during warm-up. The fast idle cam, actuated by the
choke shaft through connecting linkage, rotates into po-
sition against the fast idle screw. The cam is progres-
sively stepped to provide the correct idle speed in pro-
portion to the choke valve opening. When the choke
valve reaches its fully open position, the cam rotates
free of the fast idle screw and allows the throttle lever to
return to the curb idle speed position when released.

If the engine is flooded during starting, the. choke
valve may be opened to vent excess fuel by depressing
the accelerator pedal to the floor and rotating the engine
with the starter motor. With the accelerator linkage in
this position, a tang on the throttle lever contacts the
fast idle cam and causes the choke rod to move upward
to open the choke valve a predetermined distance.

IDLE SPEED CONTROL

The idle speed control Sol-Vac throttle positioner is
part of the BBD carburetor assembly. It is activated in
two ways, by an electric holding solenoid and by a pneu-
matic vacuum actuator. The holding solenoid is capable
of maintaining a preset throttle position, but it does not
have the capability of moving the throttle out to a new
position. The vacuum actuator portion of the Sol-Vac
throttle positioner, however, is capable of moving the
throttle to a new position when manifold vacuum is
applied to it. Once the throttle is positioned by the vac-
qum actuator, the holding solenoid maintains the
position.

The Sol-Vac throttle positioner has three positions:
Off, or deactivated, position (curb idle); holding solenoid
position: and vacuum actuator position. Manifold vac-
qum is applied to the vacuum actuator through an elec-
tric vacuum switching solenoid that allows vacuum
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stored in a reservoir to engage it. The electric vacuum
switching solenoid is controlled by the idle speed
controller.

The idle speed controller energizes the holding sole-
noid if the intake manifold heater (EFE), air conditioner
or rear window defogger are in use; it engages the vac-
uum actuator if the air cleaner air temperature is below
approximately 60° F(16° C). When the air temperature
is above 60° F (16° C), the controller reacts when the
engine idle speed drops below a calibrated minimum
speed (AT: 435 £ 10 rpm, MT: 462.5 £ 10 rpm) and then
engages the vacuum actuator to move the throttle posi-
tion (via the electric vacuum switching solenoid) until a
calibrated maximum speed (AT: 1050 + 100 rpm, MT:
1175 = 150 rpm) has been reached, at which time it
permits the throttle to close (i.e., to decrease) idle speed,
either to the holding solenoid positicn (if the intake
manifold heater, A/C or rear window defogger are in
use) or to the normal curb idle speed position.

CARBURETOR REPLACEMENT

Removal

(1) Remove air cleaner. Plug vacuum hoses.

(2) Identify all hoses attached to carburetor for aid
during installation.

(3) Remove throttle cable from throttle lever and
disconnect vacuum hoses, return spring, PCV hose, fuel
pipe fitting, choke heat wire connector, solenoid wire
connector and stepper motor wire harness connector, if
equipped.

(4) Remove carburetor retaining nuts. Remove car-
buretor. Remove carburetor gasket from spacer.

Installation

(1) Clean gasket mounting surface of spacer. Install
replacement gasket on spacer. Position carburetor on
spacer and gasket and install nuts. To prevent leakage,
distortion or damage to carburetor body flange, alter-
nately tighten nuts in crisscross pattern.

(2) Connect fuel pipe fitting, throttle cable, choke
heater wire connector, PCV hose, return spring, all vac-
uum hoses, solenoid wire connector and stepper motor
wire harness connector, if equipped.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with ran. Do not put
hands near pulleys, belts or fan. Do not icear loose
clothing.

(3) Adjust engine curb idle speed. Refer to Chapter
1A—General Service and Diagnosis.
(4) Install air cleaner and vacuum hoses.

CARBURETOR OVERHAUL

The following procedure applies to a complete over-
haul with the carburetor removed from the engine.

A complete disassembly is not necessary when per-
forming routine service adjustments. In most instances.
service adjustments of individual circuits can be accom-
plished without removing the carburetor from the en-
gine. Refer to Service Adjustment Procedures.

A complete carburetor overhaul includes disassembly,
thorough cleaning, inspection and replacement of all
gaskets and worn or damaged parts. It also includes
curb idle speed adjustment, mixture adjustment (if mix-
ture adjustment screws have been removed) and fast
idle adjustment after the carburetor is installed. Refer
to figure 1J-99 for parts identification.

NOTE: When using an overhaul kit, use all parts in-
cluded in the kit.

NOTE: Flooding, hesitation on acceleration, and other
performance problems are in many instances caused by
the presence of debris, water, or other foreign matter in
the carburetor. To aid in diagnosing the problem. care-
Jully remove the carburetor from the engine without
removing the fuel from the bowl. Examine the bow!
contents for contamination as the carburetor is
disassembled.

Disassambly

(1) Place carburetor on repair stand to protect
throttle valves from damage and to provide stable work
base. Remove stepper motor, if equipped.

(2) Remove retaining clip from accelerator pump
arm link and remove link (fig. 1J-100).

(3) Remove cover and gasket from top of air horn.

(4) Remove screws and locks from accelerator pump
arm and vacuum piston rod lifter. Slide pump lever out
of air horn. Remove pump arm and rod lifter. Lift vac-
uum piston and metering rod assembly straight up and
out of air horn. Remove vacuum piston spring (fig. 1J-
101).

(5) Disconnect clips and remove choke rod from
choke housing lever and choke lever.

(61 Remove screw and lever from choke shaft.

(79 Remove vacuum hose from carburetor main
body and choke vacuum diaphragm. Remove choke dia-
phragm, linkage and bracket assembiv. Place dia-
phragm aside to be cleaned separately.

(8) Remove fast idle cam retaining screw. Remove
fast idle cam. choke link and clip.

(9) Grind off head of torgue-head screws and re-
move choke cover assembly and housing from throttle
body.

NOTE: When cover is remorved from housing, remove
remutniing portion of screws rrom housing by twisting
connterclockicise with locking pliers.

oo,



mtapper Motor

The stepper motor used with feedback carburetors has
two tapered metering pins that interact with two air
cavities located inside the main body of the carburetor.

The air intake for the feedback air input is located
behind the main cluster inside the carburetor.

When the stepper motor “steps” to the rich “rail.”
¢ach metering pin is moved the maximum distance into
an air cavity.

When the stepper motors “steps” to the “lean” rail,
each metering pin is pulled the maximum distance out
of an air cavity.

Refer to Computerized Emission Controi (CEC) Sys-
tem for additional information.
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Fig. 1J-99 Parts Identlflcation—Carter Hodel 38D Carburstor
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(10) Remove air horn retaining screws and lift air
horn straight up away from main body. Remove sole-
noid, if equipped. Discard gasket (fig. 1J-102).

(11) Invert air horn and compress accelerator pump
drive spring. Remove S-link from pump shaft. Remove
pump assembly.

(12) Remove fuel inlet needle valve, seat and gasket
from main body.

(13) Remove float fulcrum pin retainer and baffle.
Remove floats and fulerum pin (fig. 1J-103).

(14) Remove main metering jets (fig. 1J-104).

(15) Remove venturi cluster screws. Remove venturi
cluster and gaskets from main body. Discard gaskets.
Do not remove idle orifice tubes or main vent tubes from
cluster. ;

(16) Invert carburetor main body and drop out accel-
erator pump discharge check valve ball (fig. 1J-105).

PUMP
ROD
ARM LIFTER

. ACCELERATOR
PUMP LEVER

},@2’ ACCELERATOR
— PUMP LINK
AND LOCKS 80445

Fig. 1J-100 Accsisrator Pump and Lever

The cleaning and inspection procedure listed below
does not include those parts contained in the carburetor
overhaul repair kit. Install all gaskets and parts in-
cluded in the repair kit when the carburetor is assem-
bled. Discard original gaskets and replaced parts.

CAUTION: Do not use a wire brush to clean any part.
Do not use a drill or wire to clean openings or passages.
This may enlarge the passages and alter the calibration
of the carburetor.

NOTE: Ifitis necessary to remove idle mixture adjust-
ment screws because air pressure or soaking did not
sufficiently clean the air passages, remove dowel pins
with drill and punch.

(17) Remove screws attaching throttle body to main
body and separate bodies. Discard gasket.

(18) Count number of turns required to lightly seat
each mixture adjustment screw and record for assembly
reference. Remove idle mixture screws and springs from
throttle body.

Cleaning and Inspection

Debris, gum, water, or carbon contamination in the
carburetor or on exterior moving parts is often respon-
sible for unsatisfactory engine performance. Efficient
carburetion depends upon careful cleaning and
inspection.

VACUUM

METERING &§
RODS

Fig. 1J-101  Removing Piston and Metering Rods

Wash all parts, except vacuum diaphragm, in clean
commercial carburetor cleaning solvent. If a commercial
solvent is not available, use mineral spirits, lacquer
thinner or denatured alcohol.

(5) Clean passages and ball seat if leakage is evi-
dent. If leakage persists, replace main body.

(6) Install replacement gaskets on venturi cluster,
install cluster screws and tighten securely.

(7) Install main metering jets.

(8) Install float assembly with fulerum pin and pin "
retainer in main body. Install needle, seat and gasket
and tighten securely. Adjust float level. Refer to Service
Adjustment Procedures. Install baffle plate.

(9) Place accelerator pump drive spring on pump
plunger sharft and insert shaft into air horn. Compress
spring and insert S-link.
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Fig. 1J-103  Float Assembly immersed in solvent with a clean, soft, dry cloth. Ensure

all residue. zum, carbon and other foreign matter are
If commercial solvent is used, rinse the cleaned parts removed irem all parts.
in hot water to remove all traces of solvent, then blow

Force compressed air through all passages of the
dry with compressed air. Wipe the parts that cannot be

carburetor.
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Examine the choke shaft for excessive looseness or
binding condition. Inspect the choke valve for nicked
edges and for ease of operation. Inspect the throttle
shaft for excessive looseness or binding in its bore. In-
spect throttle valves for burrs or nicks that might pre-
vent proper closing. Inspect the main body, throttle
body, air horn, venturi assemblies, choke housing and
choke cover for cracks.

Replace the float if the arm needle contact surface is
grooved. If the float is serviceable, polish the needle
contact surface of the arm with crocus cloth or an equiv-
alent material. Replace float shaft if worn. Replace all
damaged screws and nuts and all distorted or broken
springs. Inspect all gasket mating surfaces for nicks or
burrs. Replace any parts that have damaged gasket
surfaces.

Assambly

NOTE: Ensure all holes in the replacement gaskets
have been correctly punched and that no foreign mate-
rial has adhered to the gaskets.

(1) If removed, install idle mixture screws and
springs in body. Turn screws lightly against their seats,
then back off number of turns recorded during dis-
assembly. Install dowel pins in throttle body.

(2) Invert main body, place throttle body on main
body, and align. Install screws and tighten securely.

(3) Install accelerator pump discharge check valve
ball 5/32-inch (3.96 mm) diameter in discharge passage.

(4) Test operation of accelerator pump. Pour clean
no-lead fuel into carburetor bowl 1/2 inch (12.7 mm)
deep. Insert pump piston into pump cylinder, move pis-
ton up and down gently to expel air from pump passage.
With suitable clean brass rod, hold discharge check
valve ball firmly against its seat. Raise piston and press
down. No fuel should be emitted from either intake or
discharge passages (fig. 1J-106).

(10) Place vacuum piston spring in vacuum piston
bore. Position replacement gasket on main body and
install air horn. Install solenoid. Tighten retaining
screws alternately one turn at a time to compress gasket
evenly.

(11) Measure vacuum piston gap. Refer to Service
Adjustment Procedures and figure 1J-107. Carefully in-
stall step-up piston and metering rod assembly into its
bore in air horn. Ensure metering rods are in main
metering jets. Ensure metering rod springs are installed
properly (fig. 1J-107).

(12) Position two lifting tangs of plastic rod lifter
under piston yoke. Slide shaft of accelerator pump lever
through rod lifter and pump arm. Instail locks and ad-
justing serews, but do not tighten.

(13) Install fast idle cam and linkage. Tighten retain-
Ing screw securely.

ACCELERATOR
PUMP

DISCHARGE
CHECK BALL

60442

Fig. 1J-106 Accalerator Pump Test

ADJUSTING
SCREW

VACUUM
PISTON

METERING RODS A

Fig. 1J-107  Vacuum Piston and Metering Rod Assembly

(14) Connect accelerator pump linkage to pump lever
and throttle lever. Install retaining ciip.

(15) Adjust vacuum piston and accelerator pump.
Refer to Service Adjustment Procedures.

(16) Install dust cover, using replacement gasket.
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(17) Install diaphragm assembly and secure with at-
taching screws. Do not connect vacuum hose to dia-
phragm fitting until initial choke valve clearance has
been adjusted. Refer to Service Adjustment Procedures.

(18) Engage diaphragm link with slot in choke lever.
Install choke lever and screw on choke shaft.

(19) Install choke housing on throttle body.

(20) Install baffle, gasket and cover on housing. Turn
cover 1/4 turn rich (clockwise) and retain in position
with one straight-slot screw.

(21) Install link and retainer between choke lever
and choke housing lever.

(22) Connect link and retainer to fast idle cam and
choke lever.

(23) Adjust initial choke valve clearance. Refer to
Service Adjustment Procedures.

(24) Adjust fast idle cam clearance. Refer to Service
Adjustment Procedures.

(25) Adjust choke unloader clearance. Refer to Ser-
vice Adjustment Procedures.

(26) Remove straight-slot screw that is retaining
choke cover and adjust cover index to specified notch
(refer to Specifications).

(27) Install replacement torque-head (break off)
screws to retain cover.

NOTE: Heads of screws will break off when tightened
beyond the calibrated torque.

(28) Install stepper motor (if equipped) with replace-
ment gasket.

SERVICE ADJUSTMENT PROCEDURES

Float Level Adjustment

(1) Remove air horn.
(2) Raise float gently against needle and hold (fig.
1J-108).

APPLY
SLIGHT
l PRESSURE

| N

\[ /L GASKET
/ BEND TO
FLOAT ADJUST
60497

Fig. 1J-108 Float Lavel Adjustment

(3) Place straightedge across float bowl to measure
float level. Refer to Specifications.

CAUTION: Never bend float lever while it is resting
against needle. Pressure may damage synthetic tip and
cause u misadjustment.

(4) If adjustment is necessary, release float and
bend float lever.
(5) Install air horn.

Vacuum Piston Gap Adjustment

The vacuum piston gap is a critical adjustment (fig.
1J-109). Turning the adjusting screw clockwise richens
the air/fuel mixture. Turning the adjusting screw
counterclockwise leans the air/fuel mixture. Turn ad-
justing screw to adjust gap. Refer to Specifications.
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... LIGHT PRESSURE
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Fig. 1J-109  Vacuum Piston Adjustment

Vacuum Piston Adjustment

(1) Adjustgap in vacuum piston to specification.

(2) Back off idle speed adjustment screw until
throttle valves are completely closed. Count number of
turns and note so that screw can be returned to original
position. Turn idle speed adjustment screw until it
barely contacts stop. then turn one full turn further.

(3) Fully depress vacuum piston while holding mod-
erate pressure on rod lifter tab. While in this position,
tighten rod lifter lock screw (fig. 1J-109).

(4) Release piston and rod lifter.

(3) Adjust accelerator pump as outlined below.

(6) Return idle speed adjustment screw to its origi-
nal position.

(7) Install dust cover.
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Accsierator Pump Adjustment

(1) Remove dust cover. :

(2) Back off idle speed adjustment screw to com-
pletely close throttle valves. Open choke valve so that
fast idle cam allows throttle valves to seat in bores.

(3) Turn idle speed adjustment screw in until it
barely contacts stop. Then continue two complete turns.

(4) Measure distance between surface of air horn
and top of accelerator pump shaft (fig. 1J-110). Refer to
Specifications for correct dimension.

PUMP ARM
LOCK
SCREW

ACCELERATOR
PUMP SHAFT

80447

Fig. 1J-110  Accelerator Pump Adjustment

(5) Loosen pump arm adjustment lock screw and
rotate sleeve to adjust pump travel to correct distance.
Tighten lock screw.

(6) Install cover and screws.

Initial Choke Valve Clearancs Adjustment

NOTE: The choke should not normally require read-
Justment from the original factory assembly adjustment
except arter a major overhaul.

(1) Grind off torque-head screw heads and remove
remaining portions of screws by turning counter-
clockwise with locking pliers. Turn choke cover 1/4 turn
rich. Retain in position with one straight-slot screw.

(2) Open throttle valve slightly to place fast idle
screw on high step of cam.

(3) Use Tool J-23738 or any vacuum source that
holds at least 19 inches of mercury (19 in. Hg/64 kPa) to
pull in diaphragm against stop.

(4) Measure clearance between choke plate and air
horn wall. Refer to Specifications.

(5) Adjust clearance by bending diaphragm con-
nector link (fig. 1J-111).

(6) Remove straight-siot screw and adjust cover in-
dex to specified notch. Install replacement torque-head
(break off) screws.

NOTE: Head of screws will break off when tightened
beyond the calibrated torque.

BEND HERE .
TO ADJUST 4R

VACUUM

APPLIED TO ’
COVER ROTATED

1/4 TURN RICH

80448

Fig. 1J-111 Initial Choke Vaive Clearancs

Fast Idle Cam Position Adjustment

(1) Remove torque-head screws and position choke
cover 1/4 turn rich. Retain with one straight-siot screw.

(2) Open throttle slightly and place fast idle screw
on second step of cam.

(3) Measure distance between choke plate and air
horn wall (fig. 1J-112). Refer to Specifications for cor-
rect dimension.
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Fig. 1J-112  Fast Idle Cam Adjustment
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(4) Adjust by bending fast idle cam link down to
increase distance or up to decrease distance.

(3) Remove choke cover screw and adjust index to
specified notch. Install replacement torque-head screws.

Choks Unloader Adjustment

(1) Hold throttle wide open (fig. 1J-113).

(2) Apply light pressure to choke plate and hold in
closed position.

(3) Measure distance between choke plate and air
horn wall. Refer to Specifications.

(4) Adjust by bending unloader tang. Do not bend
tang so that it binds or interferes with any other part.

APPLY LIGHT
PRESSURE HERE

ADJUST
BY BENDING
HERE

60448

0 “xisey
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Fig. 1J-113  Choke Unioader Adjustment
Automatic Choke Adjustment (On or Off Venicle)

The automatic choke adjustment is made by loosening
the housing cover retaining screws and rotating cover in
the required direction. Rich and lean are indicated by
the arrow on the face of the cover. Refer to Specifica-
tions for the correct position. The specified position will
be satisfactory for most driving conditions.

|dle Speed and Mixturs Adjustment

Refer to idle speed adjustment procedure outlined in
Chapter 1A—General Service and Diagnosis.

Idle Mixturs Adjustment

(1) Install carburetor, fuel pipe, vacuum hoses, etc.

(2) Connect tachometer, start engine and warm to
operating temperature.

(3) Position gear selector: manual—Neutral, auto-
matic—Drive. Set parking brake firmly.

(4) Adjust idle speed.

(5) Adjust mixture screw(s) leaner (clockwise) until
perceptible loss of rpm is noted.

(6) Turn mixture screw(s) richer ( counterclockwise)
until highest rpm indication is obtained. Do not turn
screw(s) any further than point at which highest rpm is
first obtained. This is referred to as lean best idle. %

NOTE: Engine speed will increase above curb idle
speed an amount that corresponds approximately to the
lean drop specification to be obtained in step (7).

(7) As final adjustment, turn mixture screws clock-
wise (leaner) to obtain 50 rpm drop in engine speed.
Turn both idle mixture screws in smail, equal amounts
until specified drop is achieved.

NOTE: If the final rpm differs more than = 30 rpm
from the original curb idle rpm, adjust curb 1dle speed to
specification and repeat steps (6) and (7) above.

(8) Install dowel pins after performing idle mixture
adjustment. Use care to prevent disturbing mixture
adjustments.

Fast Idle Speed Adjustment

Adjust the fast idle speed with the engine at normal
operating temperature and with the EGR valve dis-
connected. Position fast idle adjustment screw in con-
tact with the second step and against he shoulder of the
top step of fast idle cam. Refer to Specifications for the
correct rpm. Adjust by turning the fast idle adjustment
screw.

SPECIFICATIONS
Model BBD Carburetor Calibrations (Inches)

8302 | 8303 | 8311 | 8312 i 8306 | 8307
Throrttle Bore Size 1.44 | 1.44 i 1.44 1.44 i 1.44 | 1.42
Main Venturi Size 1 1.0625 | 1.0625 1.18 1.19 i 1.0623 | 1.0625
Fuel Iniet Diameter 0.101 | 0.101 0.101 0.101 ! 0.1C1 | 0.101
Low Speed Jet (Tube) 0.0295 0.0295 0.0295 0.0295 i 0.02¢5 0.0285
Economizer 0.059 0.059 | 0.055 | 0.055 ! 0.ce8 0.083°
Idle Air Bleed 0.070 l 0.070 | 0.067 | 0.063 ; 0.07C 0.070
Main Jet Size 0.092 | 0.092 | 0.089 i 0.088 0.ce2 { 0.022
Acceierator Pump Jet 0.033 i 0.033 { 0.033 | 0.033 0.033 ! 0.033
Main Metering Jet Number 120-392 [ 120-392 } 120-389 | 120-386 120-322 | 120-382

30638
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Model BBD Carburetor Service Specifications

Float Vactuum Initial Fast idia { Automatic Accelerator i i
§ Level Piston Gap Clioks Vaive Cam Setting Choke pover " F‘ump Choke , Fast ldle? Choke |
koie Application | (Inches) (Inches) Cleerinie {Inches) Setting Dimansions Unloader | SPeed< Bimetal | Choke
Number ~PP [ (Inches) (Notches Rich) (Inches) finches) | D
Set | OK | Set | OK | Set | OK | Set | OK | Set oK Set OK | Set | OK | !
To Range| To |Range| To IRange To |Range| To | Range To Range i To [Range| I
258 (Auto) 0.218 0.020 0.125 0.030 1/2 0.500 | 1750 i
8302 CJ-7&8 0.25| to |0.035| to |0.140| to [0.095| to 1 NR to 0.520 o 0.280 1850 | to ER3 |
475, Cal. Alt 0.282 0.050 0.155 0.110 1-1/2 0.540 I 1950
| 258 (Man.) 0.218 0.020 0.125 0.080 1/2 0.500 1600
8303 . CJ5,7,8 |0.25| to |0.035| to |0.140| to [0.095| to 1 NR to 0.520 to 0.280 1700 | to ER3
California 0.282 0.050 0.155 0.110 1-1/2 0.540 1800
. 258 (Man.) 0.218 0.020 0.105 0.070 1/2 0.500 1600
8311 | CJ5,7,8 |0.25| to |0.035/ to |0.120{ to |0.085| to 1NR to 0.520 to 0.280 1700 | to ER 3
Altitude 0.282 0.050 0.135 0.100 1-1/2 0.540 1800
258 (Man.) [0.218 0.020 10.125 0.080 172 0.500 q 1600 ™
8306 ' Cke,Wag,J-10/0.25| to [0.035| to 0.140! to |0.095| to 1 NR to 0.520 o 0.280 i 1700 | to ER 3
California 10.282 0.050 {0.155 0.110 1-1/2 0.540 | i 1800 |
e S 0.218 0.020 0.125] 0.080| 112 0.480 1700m 500/
8312 | L iomatic | 0-25| to |0.035| to |0.140| to |0.095| to | INR | to | 0500| 1o 0.280 | 1780/ (g?)
W 0.282 0.050 0.155 0.110 1-1/2 0.520 '1850A 1980 |
| 258 MOT {0.218 0.020 0.125 0.080 1/2 0.500 1600
8307 { Manual 0.25| to |0.035| to [0.140|/ to |0.095| to 1NR to 0.520 to 0.280 1700 | to ER 3
{ California 0.282 0.050 | 0.155 0.110 1-1/2 0.540 1800
@®Hot with EGR disconnected. 90536

TR — Tamper Resistant
MOT — Medium Duty Truck

CARBURETOR MODEL 2150-2
VENTURI

Page Pags
Altitude Compensated Modsi 2150 Carburstor  1J-71 Choke Mechanism Service 1J-71
Carburstor Clrcults  1J-59 General 1J-58
Carburetor Overhaul 1J-62 Servica Adjustment Procsdures 1J-67
Carburstor Replacement 1J-62 Specifications  1J-72
GENERAL
The Motorcraft Model 2150 carburetor is a two-ven-
turi carburetor that incorporates two lightweight alumi- 2,"35"#,
num assemblies, the air horn and the main body.
The air horn assembly serves as the main body cover
and also contains the choke assembly and fuel bowl ‘:‘%‘352195!3

vents.

The throttle shaft assembly and all components of the
fuel metering circuits are contained in the main body
assembly. The automatic choke assembly and the sole-
noid are attached to the main body (fig. 1J-114).

Identification EGR
v i3 iIDLE mixTuRe  PORT
Each carburetor is identified by a code number and XSSX‘&“{;’E SCREW PLUG
build date that is stamped on an identification tag. Each PORT ?S&,E,LERATOR

carburetor build month is coded alphabetically begin-
ning with the letter A for January and ending with the
letter M Zor December (the letter I is not used). The tag 811258
is attached to the carburetor and must remain with it to

assure proper identification (fig. 1J-115). Fig. 1J-114  Modsl 2150 Carburstor Assambly

R
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CODE
| mopEeL ENGINE TRANS.  VENTURI -
| YEAR
REVISION
[ ; LETTER
VENDOR
CHECK
LETTER
. Bt oDM2 J
A1G 20
< \
o \A\
YEAR MONTH DAY |
BUILD DATE _ 41641
Fig. 1J-115 Identification Tag
CARBURETOR CIRCUITS

The Model 2150 carburetor utilizes five conventional
circuits: Float (Fuel Inlet), Idle Metering (Low Speed),
Main Metering (High Speed), Pump, and Choke.

Fioat (Fuel Iniet) Circuit

Pressurized fuel enters the fuel bowl through the fuel
inlet fitting in the main body. The Viton-tipped fuel inlet
needle is controlled by the float and lever assembly,
vhich is hinged on the float shaft. A wire retainer is
hooked over grooves on opposite ends of the float shaft
and into a groove behind the fuel inlet needle seat. The
retainer holds the float shaft firmly in the fuel bowl
guides and also centers the float assembly in the fuel
howl. An integral retaining clip is hooked over the end of

1e float lever and attached to the fuel inlet needle. This
assures reaction of the fuel inlet needle during down-
ward movement of the float (fig. 1J-116).

NEEDLE
AND

SEAT
ASSEMBLY

Fig. 1J-116  Float Clrcuit

1

The float circuit maintains the correct fuel level in the
bowl. This enables the fuel metering circuits to deliver
the proper air/fuel mixture to the combustion cham-
bers. The amount of fuel entering the bowl is regulated
by the distance the fuel inlet needle is raised off its seat.
The float drops as the fuel level drops and allows the
fuel inlet needle to move off its seat. This permits addi-
tional fuel to enter the bowl. When the fuel reaches the
preset level, the fuel inlet needle is lowered and admits
only enough fuel to replace that being used.

Bowl Vent

Two bowl vents are required. The internal vent is used
to balance air pressure in the fuel bowl when the engine
is operating. The external vent provides a method of
controlling fuel vapor in the bowl when the engine is not
operating.

The external fuel bowl vent permits vapor to move
from the carburetor to the fuel vapor storage canister. A
bell crank attached to the accelerator pump housing
actuates the bowl vent (fig. 1J-117). At idle or solenoid
Off position (if equipped), the vent opens, permitting
vapor to pass. At any throttle position above idle, the
vent is mechanically closed.

PLUNGER VENT TO
IN VENTED CANISTER
POSITION

SPRING SEAT

BELLCRANK

THROTTLE LEVER
IN CLOSED POSITION

aczes

h
(%)

Flg. 1J-117  External Bowl Vent

|dle Metering (Low Speed) Circuit

Fuel for idle and low speed operation flows from the
fuel bowl through the main jets into the main wells.
From the main wells, the fuel is metered as it passes
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through calibrated restrictions at the lower end of the
idle tubes. After flowing through the idle tubes, the fuel
enters diagonal passages above the tubes. The fuel is
metered again as it flows downward through restric-
tions at the lower end of the diagonal passages and then
enters the idle passages in the main body (fig. 1J-118).

IDLE
AIR
BLEED

+
ANTI-SIPHON
AIR BLEED

I LLLLELIEIIIIIIIIIr

IDLE
TRANSFER

sLoT \

NAMAIANWAY

SCREW
PORT

Fig. 1J-118 Idle Metering Clrcuit

Air enters the idle circuit through air inlets that are
located in the main body directly below the booster
venturi. The air inlets serve as anti-siphon vents during
off-idle, high speed operation and when the engine is
stopped.

The air/fuel mixture moves down the idle passages
past the idle transfer slots, which serve as additional air
inlets during curb idle operation. The air/fuel mixture
then moves past the idle mixture adjustment screw tips,
which control the amount of discharge. From the adjust-
ment screw ports, the air/fuel mixture moves through
short horizontal passages and is discharged below the
throttle valves.

At speeds slightly above idle, the idle transfer slots
begin discharging the air/fuel mixture as the throttle
valves expose them to manifold vacuum. As the throttle
valves continue opening and engine speed increases, the
airflow through the carburetor increases proportion-
ately. This increased airflow creates a vacuum in the
venturi and the main metering circuit begins dis-
charging the air/fuel mixture. The discharge from the
idle circuit tapers off as the main metering circuit be-
gins discharging.

Main Metering (High Speed) CI;cult

As engine speed increases, the air velocity through the
booster venturi creates a low pressure area. Fuel flow
through the main metering circuit is caused by atmos-
pheric pressure in the fuel bowl and a lower pressure at
the main discharge ports. Fuel flows from the fuel bowl,
through the main jets and into the main wells. The fuel
then moves up the main well tubes where it is mixed
with air. The air, supplied through the main air inlets,
mixes with the fuel through small holes in the sides of
the main well tubes. The main air inlets meter an in-
creasing amount of air, whenever venturi vacuum in-
creases, to maintain the proper air/fuel mixture ratio.
The mixture of fuel and air, being lighter than raw fuel,
responds quickly to changes in venturi vacuum. It also
atomizes more readily than raw fuel.

The air/fuel mixture moves from the main well tubes
to the discharge ports and is discharged into the booster
venturi (fig. 1J-119).

N ANTI-SIPHON
N AIR BLEED

BOWL

MAIN
WELL TUBE

BOOSTER
VENTURI

Fig. 1J-119  Main Metering Clrcuit

Anti-siphon air vents, located near the top of the main
well tubes, prevent siphoning of fuel from the main well
when decelerating.

Power Earichmant

During heavy load conditions or high speed operation,
the air/fuel mixture ratio must be increased to provide
higher engine power output. The power enrichment
valve supplies extra fuel during this period. It is con-
trolled by intake manifold vacuum (fig. 1J-120).
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PASSAGE

Flg. 1J-120 Power Enrichment Vaive

Manifold vacuum is applied to the power valve dia-
phragm from an opening in the base of the main body,
through a passage in the main body and power valve
chamber to the power valve diaphragm. During engine
idle and cruise speed conditions, manifold vacuum is
high enough to overcome the power valve spring tension
and holds the valve closed. When higher engine power
output is required, the increased load on the engine
results in decreased manifold vacuum. The power valve
spring opens the first stage of the power valve when
manifold vacuum drops below a predetermined value
and a small amount of fuel flows through the valve.
When manifold vacuum drops to a lower value, the
power valve spring opens the second stage of the power
valve and allows a greater amount of fuel to flow
through the valve. The fuel that flows through the
power valve is added to the fuel in the main metering
circuit to enrich the mixture. As engine load require-
ments decrease, manifold vacuum increases and over-
comes the tension of the power valve spring, closing the
power valve.

Pump Circuit

When the throttle valves are opened quickly, the air-
flow through the carburetor responds almost immedi-
ately. Because fuel is heavier than air, there is a brief
lag in time before the fuel flow can gain sufficient veloc-
ity to maintain the proper air/fuel mixture ratio. Dur-
ing this lag, the pump circuit supplies the required fuel
until the proper air/fuel mixture ratio can be main-
tained by the other metering circuits (fig. 1J-121).

The pump is charged when the throttle valves are
closed. The diaphragm return spring exerts force
against the diaphragm and pushes it against the cover.
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Fig. 1J-121  Pump Clrcuit

Fuel is drawn through the inlet, past the elastomer
valve, and into the pump chamber. A discharge check
ball and weight prevents air from being drawn into th
pump chamber. :

When the throttle valves are opened, the diaphragm
rod is pushed inward forcing fuel from the pump cham-
ber into the discharge passages. The elastomer valve
seals the inlet hole during pump discharge preventing
fuel from returning to the fuel bowl. Fuel under pres-
sure unseats the discharge check ball and weight and :s
forced through the pump discharge screw. The fuel is
then sprayed into the main venturi through dischargze
ports.

A vent is provided in the pump chamber to prevexnt
vapor accumulation and pressure buildup.

Choke Circuit

The choke valve, located in the air horn assembiz,
provides a high vacuum above as well as below tze
throttle valves when closed. During cranking, vacuum
above the throttle valves causes fuel to flow from the
main and idle metering circuits. This provides the richer
air/fuel mixture required for cold engine starting.

The choke shaft is connected by linkage to a bimetailic
coil that winds up (contracts) when cold and unwincs
(expands) when warm.

The position of the choke valve is controiled by txe
action of a vacuum modulator that exerts force against
the tension of the bimetallic coil (fig. 1J-122).

When the engine is cold, tension of the bimetallic coil
holds the choke valve closed. When the engine is starte<,
manifold vacuum is channeled through an opening at
the base of the carburetor through a passage on :ize
bottom side of the modulator diaphragm assembiy. o
move the diaphragm downward against the setscrew. At
the same time, the modulator arm contacts a tang on e
choke shaft. The downward movement of the diaphragm
assembly compresses the piston spring and exerts a

‘
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81153
Fig. 1J-122  Choka Clrcuit

pulling force on the modulator arm, causing the choke

valve to open slightly. This opening is referred to as

initial choke valve clearance.

The bimetallic coil is warmed by electric heater ele-
ment and, as the engine begins to warm up, heated air
routed from the exhaust crossover through a heat tube
to the choke housing. A thermostatically controlled by-
pass valve, which is an integral part of the choke heat
tube, helps prevent premature choke valve opening dur-
ing the early part of the engine warmup period. The
valve regulates the temperature of the hot airflow to the
choke housing by allowing outside unheated air to enter
the heat tube. A thermostatic disc is incorporated in the
valve. It is calibrated to close the valve at 75°F (24°C)
and open it at 55°F (13°C).

The electric heater element and heated air entering
the choke housing cause the bimetallic coil to begin
unwinding and decrease the closing tension exerted
against the choke valve. The coil gradually loses its
tension and allows the choke valve to open.

When the engine reaches normal operating temper-
ature, the bimetallic coil continues unwinding and
exerts pressure against the choke linkage, forcing the
choke valve fully open. A continual flow of heated air
passes through the choke housing and is exhausted into
the intake manifold. The bimetallic coil remains heated
and the choke valve remains fully open until the engine
is stopped and allowed to cool.

Air flowing through the choke housing must be fil-
tered to minimize contamination of the choke coil and
associated parts. The filtered air is supplied through a
tube that originates inside the air cleaner.

A fast speed idle is required to prevent engine stalling
during the warmup period. The fast idle cam, actuated
by the choke rod, contacts the fast idle speed adjustment
screw and increases engine speed in proportion to the
choke valve opening. When the choke valve reaches the
fully open position, the fast idle cam rotates free of the

fast idle speed adjustment screw and allows the throttle
lever to return to the curb idle speed position.

If the engine is accelerated during the warmup period,
the resulting drop in manifold vacuum allows the bime-
tallic coil to momentarily close the choke valve. This
provides a richer air/fuel mixture to prevent engine
stalling.

If the engine is “flooded” during the starting oper-
ation, the choke valve may be opened manually to purge
excess fuel from the intake manifold. This is accom-
plished by depressing the accelerator pedal to the floor
and rotating the engine with the starter motor. With the
throttle linkage in this position, a tang on the fast idle
lever contacts the fast idle cam and causes the choke
valve to open a predetermined amount. This is referred
to as the choke unloader clearance.

CARBURETOR REPLACEMENT

Removal

(1) Remove air cleaner. :

(2) Remove throttle cable from throttle lever. Dis-
connect vacuum hoses, pullback spring, choke filtered
air tube, choke heater element wire connector, solenoid
wire connector, PCV valve hose, inline fuel filter and
choke heated air tube at carburetor.

(3) Remove carburetor retaining nuts. Remove car-
buretor and gasket from intake manifold.

Installation

(1) Clean gasket mounting surfaces of spacer and
carburetor. Position gasket on intake manifold. Position
carburetor on spacer and gasket and install nuts. To
prevent leakage, distortion or damage to carburetor
body flange, alternately tighten nuts in crisscross
pattern.

(2) Connect in-line fuel filter, throttle cable, choke
heated air tube, PCV valve hose, pullback spring, choke
heater element wire connector, solenoid wire connector,
choke filtered air tube and vacuum hoses.

(3) Adjust engine idle speed. Refer to Chapter
1A—General Service and Diagnosis for procedures.

CARBURETOR OVERHAUL

The following procedure applies to a complete over-
haul with the carburetor removed from the engine.

A complete disassembly is not necessary when per-
forming routine service adjustments. In most instances,
service adjustments of individual circuits may be ac:
complished without removing the carburetor from the
engine. Refer to Service Adjustment Procedures.

A complete carburetor overhaul inciudes disassembiy,
thorough cleaning, inspection, and replacement of all
gaskets and worn or damaged parts. Refer to figure 1J-
123 for parts identification.
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. MODULATOR COVER (IF EQUIPPED)
MODULATOR RETAINING SCREW (3) (IF EQUIPPED) @’1 /@
PIVOT PIN

MODULATOR ARM
CHOKE VALVE RETAINING SCREW (2)
CHOKE VALVE

CHOKE SHAFT

AIR HORN

AIR HORN RETAINING SCREW (4)

. AIR HORN GASKET

. FLOAT AND LEVER ASSEMBLY

FLOAT SHAFT RETAINER

. FLOAT SHAFT

. NEEDLE RETAINING CLIP

15. CURB IDLE ADJUSTING SCREW

. CURB IDLE ADJUSTING SCREW SPRING

. THROTTLE SHAFT AND LEVER ASSEMBLY
. DASHPOT

. DASHPOT LOCKNUT

. DASHPOT BRACKET

. DASHPOT BRACKET RETAINING SCREW

. ADJUSTING SCREW

. CARRIAGE

. ELECTRIC SOLENOID

. MOUNTING BRACKET

. THROTTLE VALVE RETAINING SCREW (4)
. THROTTLE VALVE (2)

. NEEDLE AND SEAT ASSEMBLY
. NEEDLE SEAT GASKET

. MAIN JET (2)

. MAIN BODY

. ELASTOMER VALVE

PUMP RETURN SPRING

. PUMP DIAPHRAGM

. PUMP LEVER PIN

. PUMP COVER

. PUMP ROD

. PUMP ROD RETAINER

. PUMP LEVER

. BOWL VENT BELLCRANK

. FUEL INLET FITTING

. POWER VALVE GASKET

. POWER VALVE

. POWER VALVE COVER GASKET
. POWER VALVE COVER

. POWER VALVE COVER
RETAINING SCREW (4)

. IDLE LIMITER CAP (2)

. IDLE MIXTURE SCREW (2)
. IDLE MIXTURE
SCREW SPRING (2)

:
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50. RETAINER
52. FAST IDLE LEVER
RETAINING NUT
53. FAST IDLE
LEVER PIN
54. RETAINER
55. LEVER AND SHAFT
56. FAST IDLE CAM ROD
57. CHOKE SHIELD
58. CHOKE SHIELD
RETAINING
SCREW (2)
59. PISTON PASSAGE
PLUG
60. HEAT PASSAGE PLUG 74. PUMP DISCHARGE CHECK BALL
61. CHOKE COVER RETAINING CLAMP 75. PUMP DISCHARGE WEIGHT
62. CHOKE COVER RETAINING SCREW (3) 76. BOOSTER VENTUR! GASKET
63. CHOKE COVER AND COIL 77. BOOSTER VENTURI! ASSEMBLY
64. CHOKE COVER GASKET 78. AIR DISTRIBUTION PLATE
65. COIL LEVER RETAINING SCREW. 79. PUMP DISCHARGE SCREW
66. COIL LEVER 80. RETAINER
67. CHOKE HOUSING RETAINING SCREW (3) 81. CHOKE ROD
68. CHOKE HOUSING 82. CHOKE LEVER RETAINING SCREW
69. CHOKE SHAFT BUSHING 83. CHOKE PLATE LEVER
70. FAST IDLE SPEED ADJUSTING SCREW 84. CHOKE ROD SEAL
71. FAST IDLE LEVER 85. STOP SCREW
72. FAST IDLE CAM 86. MODULATOR RETURN SPRING (IF EQUIPPED)
73. CHOKE HOUSING GASKET 87. MODULATOR DIAPHRAGM ASSEMBLY (IF EQUIPPED)

41548

Fig. 1J-123  Parts |dentification—Motorcraft Modei 2150 Garhurstor
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NOTE: When using an overhaul kit, use all parts in-
cluded in the kit.

NOTE: Flooding, hesitation on acceleration, and other
performance problems are in many instances caused by
the presence of debris, water, or other foreign matter in
the carburetor. To aid in diagnosing the cause of a prob-
lem, carefully remove the carburetor from the engine
without removing the fuel from the bowl. Examine the
contents of the bowl for contamination as the carburetor
s disassembled.

Disassembly

(1) Remove air cleaner anchor screw.

(2) Remove automatic choke rod retainer from
choke shaft lever.

(3) Remove air horn attaching screws, lockwashers
and carburetor identification tag. Remove air horn and
air horn gasket.

(4) Remove choke rod by loosening screw that se-
cures choke shaft lever to choke shaft. Remove rod and
plastic dust seal from air horn.

(5) Remove choke modulator assembly, if equipped.

(6) Remove fast idle cam retainer (fig. 1J-124).

Fig. 1J-124 Fast Idle Cam Retainer

(7) Remove choke shield.
(8) Remove choke housing cover retaining screws
and clamp, cover with coil and gasket.
(9) Remove fast idle cam rod from fast idle cam
lever.
(10) Remove choke housing assembly
screws, housing assembly and gasket.
(11) Remove fast idle cam.

retaining

(12) Remove thermostat lever retaining screw and
washer. Remove choke shaft and fast idle cam lever
from choke housing.

(13) Pry float shaft retainer from fuel inlet seat (fig.
1J-125). Remove float, float shaft retainer and fuel inlet
needle assembly. Remove retainer and float shaft from
float lever.

; FLOAT =
RETAINER; fLEVER “165.‘

Fig. 1J-125 Float Assembly
(14) Remove fuel inlet needle seat and gasket. Re-

move main jets with Main Metering Jet Removal Tool J-
10174-01 (fig. 1J-126).

AJ4165g‘£
A

Fig. 1J-126 Interior Visw of Fusl Bowl

(15) Remove accelerator pump discharge screw, air
distribution plate. booster venturi and gasket (fig. 1J-
127). Do not attempt to remove tubes from venturi as-
sembly. Invert main body and catch accelerator pump
discharge weight and ball.

(16) Disconnect accelerator pump operating rod from
overtravel lever. Remove rod and retainer.

(17) Remove accelerator pump cover attachmg
screws. Remove bowl vent bell crank and bracket assem-
bly, accelerator pump cover, diaphragm assembly and
spring (fig. 1J-128).

(18) Remove elastomer valve by grasping firmiy and
pulling out.

-

'3

2
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Fig. 1J-128 Accelerator Pump Assembly

NOTE: If the elastomer valve tip breaks off during
removal, ensure the tip is removed from the fuel bowl.
The elastomer valve must be replaced whenever it has
been removed from the carburetor.

(19) Invert main body and remove power valve cover,
gasket and screws. Remove power valve (fig. 1J-129).
Remove and discard power valve gasket.

NOTE: If it is necessary to remove the idle mixture
screws because air pressure and soaking did not com-
pletely clean the air passages. remove caps concealing
screws. Count and record number of turns necessary to
lightly seat mixture screws for assembly rererence. Re-
move idle mixture screws.

(20) Remove solenoid.

Fig. 1J-129 Power Valve

Cleaning and Inspection

Debris, gum, water and carbon contamination in the
carburetor or on the exterior moving parts of the carbu-
retor are often responsible for unsatisfactory engine
performance. Efficient carburetion depends upon care-
ful cleaning and inspection.

The cleaning and inspection procedure listed below
does not involve the replacement parts included in the
carburetor overhaul/repair kit. Install all gaskets and
parts included in the repair kit when the carburetor is
assembled. Discard the original gaskets and replaced
parts.

CAUTION: Do not use a wire brush to clean any parts.
Do not use a drill or wire to clean any openings or
passages m the carburetor. 4 drill or wire may enlarge
the hole or passage and change the calibration of the
carburetor.

Wash all the carburetor parts except accelerator
pump diaphragm, power valve, vacuum modulator dia-
phragm, and dashpot assembly in clean commercial car-
buretor cleaning solvent. If a commercial solvent is not
available, use lacquer thinner or denatured alcohol. If a
commercial cleaner is used, rinse the parts in hot water
to remove all traces of the cleaning solvent, then dry
them with compressed air. Wipe all parts that cannot be
immersed in solvent with a clean, soft, dry cloth. Ensure
all sediment, gum, carbon and other foreign matter is
removed from all parts. Force compressed air through
all passages of the carburetor.

Examine the choke shaft for wear and excessive loose-
ness or a binding condition. Inspect the choke shaft and
polish with fine crocus cloth or equivalent material.
Inspect the choke valve for nicked edges and for ease of
operation and repair if necessary. Ensure all carbon and
foreign residue has been removed from the automatic
choke housing. Examine the throttle shart for excessive
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looseness or binding in its bore. Examine the throttle
valves for burrs that could prevent proper closure. In-
spect the main body, air horn, booster venturi assem-
blies, choke housing and choke cover, power valve cover
and accelerator pump cover for cracks. Replace the float
if the arm needle contact surface is grooved. If the float
is serviceable, polish the needle contact surface of the
arm with crocus cloth or equivalent material. Replace
float shaft if worn. Replace all screws and nuts that
have stripped threads. Replace all distorted or broken
springs. Inspect all gasket mating surfaces for nicks and
burrs. Repair or replace any parts that have a damaged
gasket surface.

Assembly
Refer to figure 1J-123 for parts identification.

NOTE: Ensure all holes in the replacement gaskets
have been properly punched and that no foreign mate-
rial has adhered to the gaskets. Inspect vacuum dia-
phragms for tears or cuts.

(1) Install fast idle speed adjustment screw and
spring on fast idle lever.

(2) Install solenoid.

(3) Place fast idle lever assembly on throttle shaft
and install retaining washer and nut.

(4) Lubricate tip of replacement elastomer valve
and insert tip into accelerator pump cavity center hole.

(a) Using needlenose pliers, grasp valve tip
from inside fuel bowl.

(b) Pull valve in until it seats in pump cavity
wall. Cut off tip forward of retaining shoulder.

(c) Remove tip from bowl.

(5) Install accelerator pump diaphragm return
spring in chamber depression. Insert diaphragm assem-
bly in cover, place cover and diaphragm assembly into
position on main body and install two right-side cover
SCrews.

(6) Position bowl vent bell crank and bracket as-
sembly over accelerator pump cover left-side holes. En-
sure vent lever is positioned behing pump lever. Install
retaining screws.

(7) Insert accelerator pump operating rod into in-
board hole of accelerator pump actuating lever.

(8) Position accelerator pump operating rod re-
tainer over hole 3 in overtravel lever.

(9) Invert main body and install power valve and
replacement gasket. Tighten valve securely.

(10) Install power valve cover and replacement
gasket.

NOTE: [nstall the power valve cover with the exten-
stons adjacent to the main body to provide entry for the
slots on the idle mixture adjustment screw caps.

(11) If removed, install idle mixture adjustment
screws and springs. Turn screws in gently with fingers

until they lightly seat, then back off number of turns
recorded during removal for preiiminary idle fuel mix-
ture adjustment.

NOTE: Do not install idle mixture screw caps at this
time.

(12) Install main jets.

(13) Install fuel inlet seat and replacement gasket.
Install fuel inlet needle assembly in fuel inlet seat. Fuel
inlet needles and seats are matched %seqblies. Ensure
correct needle and seat are assembled together.

(14) Slide float shaft into float lever. Position float
shaft retainer on float shaft.

(15) Install float damper spring with short wire un-
der float lever (fig. 1J-130).

FLOAT SHAFT S NEEDLE AND
SEAT ASSEMBLY _

LONG WIRE -
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B4R D AMPENER
LA SPRING

j SHORT WIRE
INSTALLED UNDER
FLOAT LEVER

Fig. 1J-130 Dampsr Spring Instailation

(16) Insert float assembly into fuel bowl and hook
float lever tab under fuel inlet needle assembly. Insert
float shaft into its guides at sides of fuel bowl.

(17) Press float shaft retainer into groove on fuel
inlet needle seat and adjust float level. Refer to Service
Adjustment Procedures.

(18) Drop accelerator pump discharge ball into pas-
sage in main body.

(19) Position replacement booster venturi gasket and
booster venturi in main body.

(20) Drop accelerator pump discharge weight into
booster on top of discharge ball.

(21) Install air distribution plate and accelerator
pump discharge screw and tighten screw. A

(22) Position fast idle cam lever on choke shaft. In-
stall retainer.

NOTE: The bottom or the rast idle cam lever adjust-
ment screw must rest against the tang on the choke
shart.
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(23) Insert choke shaft into the rear of choke hous-
ing. Position choke shaft so that hole in shaft is on left
side of choke housing.

(24) Install fast idle cam rod on fast idle cam lever.

(25) Install fast idle cam and retainer to hub on main
body.

(26) Place choke housing vacuum pickup port-to-
main body gasket on choke housing flange.

(27) Wipe choke shaft bushing clean (small piece of
plastic material), and install in choke shaft bore in choke
housing.

(28) Position choke housing on main body and install
choke housing attaching screws.

(29) Install retainer to fast idle cam rod at fast idle
cam.

(30) Install coil lever.

(31) Install choke housing cover, gasket, retainer and
screws. Turn choke cover 1/4 turn rich and tighten one
retaining screw.

(32) Install choke shield.

(33) Insert choke rod into choke valve lever. Lower
end of rod must protrude through air horn.

(34) Install choke valve lever on choke shaft and
tighten screw.

(35) Install plastic dust shield on choke rod.

(36) Position main body gasket on main body.

(37) Position air horn on main body and gasket so
that choke valve rod fits through opening in main body.
Ensure plastic shield is free to slide.

(38) Insert end of choke valve rod into choke valve
lever.

(39) Install air horn attaching screws and carburetor
identification tag. Tighten attaching screws.

(40) Attach choke valve rod and retainer on choke
shaft lever.

(41) Install air cleaner anchor screw.

(42) If equipped, install modulator diaphragm return
spring in recess of air horn. Position modulator cover
over diaphragm assembly and engage piston rod with
keyed slot of modulator arm. Place diaphragm and cover
over return spring and install cover retaining screws.

(43) Adjust initial choke valve. clearance. Refer to
Service Adjustment Procedures.

(44) Adjust fast idle cam linkage. Refer to Service
Adjustment Procedures.

(45) Adjust choke unloader clearance. Refer to Serv-
ice Adjustment Procedures.

(46) Loosen choke housing cover screw and align
cover index with specified notch. Refer to Specifications.
Tighten all cover screws.

SERVICE ADJUSTMENT PROCEDURES
Float Lavel Adjustment—Dry

) Remove air horn assembly and gasket. Raise
flo at b\ pressing down on float tab until fuel inlet neecle
is lightly seated.

(2) Use T-scale to measure distance from fuel bowi
machined top surface to flat surface on either corner of
float at free end. Refer to Specifications for correct
dimension.

(3) Bend float tab to adjust. Hold fuel inlet needle
off its seat while adjusting to prevent damage to Viton-
tipped needle (fig. 1J-131).

M MACHINED g
SURFACE

Fig. 1J-131 Float Level Adjustment—Dry

Float Level Adjustment—Woat

WARNING: Exercise extreme caution when per-
forming this procedure. Fuel vapor is present when car-
buretor air horn is removed. Extinguish cigarettes arnd
other smoking materials.

(1) Position vehicle on flat, level surface and warm
engine to normal operating temperature. Turn engine
off. Remove carburetor air cleaner assembly and anchor
screw.

(2) Remove air horn attaching screws and carsu-
retor identification tag. Temporarily place air horn anc
gasket in posmon on carburetor main body and star:
engine. Let engine idle one minute, then turn engine o2
and move air horn aside. Remove air horn gasket o
provide access to float assembly.

(3) Use T-scale to measure vertical distance from
top machined surface of carburetor main body to levei o2
fuel in fuel bowl (fig. 1J-132). Measure at least 1/4 izcz
away from vertical surface to assure accurate indicazicx
because top surface of fuel is concave ihigher at ecz=s
than in center). Measure fuel level at exact point I
contact between scale and fuel. Refer to Specifications
for correct fuel level (wet) dimension.



1J-68 FUEL SYSTEMS

g
81 FUEL 5
SURFACE

g8 MACHINED =
3y SURFACE B

Fig. 1J-132 Float Level Adjustment—Wet

(4) To adjust fuel level, bend float tab (contacting
fuel inlet valve) upward in relation to original position
to raise fuel level, and downward to lower it. Each time
adjustment is made to float tab to alter fuel level, place
gasket and air horn on carburetor, start engine and
permit to idle one minute to stabilize fuel level. Turn
engine off and measure fuel level after each adjustment
until specified level is obtained.

(5) Install replacement air horn gasket, air horn
assembly, carburetor identification tag and attaching
screws. Ensure plastic dust seal on choke operating rod
is positioned correctly and does not cause rod to bind.
Tighten screws. Install air cleaner anchor screw and
tighten.

(6) Adjust idle speed. Refer to Chapter 1A—
General Service and Diagnosis.

(7) Install air cleaner.

Initial Choke Vaive Clearancs and Fast |die Cam
Linkage Adjustments

(1) Loosen choke cover retaining screws.

(2) Open throttle and rotate choke cover until choke
valve is held closed. Tighten one retaining screw.

(3) Close throttle with fast idle speed adjustment
screw on top step of cam.

(4) Apply vacuum to hold choke diaphragm against
setscrew. Do not press on links.

NOTE: If vacuum is applied to the choke diaphragm
with a hand pump, an air leak may be noticed. This is
normal.

(3) Measure clearance between lower edge of choke
valve and air horn (fig. 1J-133).

AIR HORN &~

MAIN BODY

ALTITUDE
COMPENSATION
CIRCUIT CHOKE

ALTITUDE

COMPENSATION

ANEROID i~ VACUUM
ADJUSTING SOORRR
SCREW

81153

Fig. 1J-133 Initial Choke Vaive Clearancs Adjustment

(6) Adjust clearance by turning screw located at
rear of diaphragm housing.

(7) Push down on fast idle cam lever until fast idle
speed adjustment screw is in contact with second step
(index) and against shoulder of high step.

(8) Measure clearance between upper edge of choke
valve and air horn wall. Refer to Specifications for cor-
rect dimension.

(9) Adjust by turning fast idle cam lever screw (fig.
1J-134).

(10) Loosen choke cover retaining screw and adjust
choke by turning cover until index is aligned with cor-
rect notch on housing. Refer to Specifications.

(11) Position choke cover shield and install retaining
screws.

Choke Unloader Adjustment

(1) Hold throttle fully open and apply pressure on
choke valve toward closed position.

FAST IDLE CAM
LEVER SCREW

SECOND STEP
OF CAM

AJ41659

Fig. 1J-134 Fast ldle Cam Linkage Adjustment

'
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(2) Measure clearance between lower edge of choke
valve and air horn wall. Refer to Specifications for cor-
rect dimension.

CAUTION: Do not bend the unloader tang downward
Jrom a horizontul plane.

(3) Adjust by bending unloader tang that contacts
fast idle cam (fig. 1J-135). Bend toward cam to increase
clearance and away from cam to decrease clearance.

A CHOKE
UNLOADER
TANG

=%
N

AJ41660
'Y -

Fig. 1J-135 Choks Unloader Adjustment

(4) After completing adjustment, open throttle un-
til unloader tang is directly below fast idle cam pivot.
There must be exactly 0.070-inch (1.8 mm) clearance
between unloader tang and edge of fast idle cam (fig. 1J-
136).

FAST
CHOKE IDLE

UNLOADER CAM
TANG

AJ41661

Fig. 1J-136 Unloader—Fast |dle Cam Claarancs

(5) Operate throttle and inspect unloader tang to
ansure it does not bind, contact or stick on any part of
carburetor casting or linkage. After carburetor installa-
tion, inspect for full throttle opening when throttle is

operated from inside vehicle. If full throttle opening is
not obtainable, it may be necessary to remove excess
padding under floormat or reposition throttle cable
bracket located on engine.

Automatic Choke Adjustment

Loosen choke housing cover retaining screws and ro-
tate cover in the desired direction as indicated by the
arrow on the face of the cover. Refer to Specifications
for the correct position (notch). The specified position
will be satisfactory for most driving conditions.

NOTE: The richer the choke setting the longer the coil
tension exerts rorce uguinst the linkage and holds the
choke in a closed position. 4s heated incoming air and
the electric heater warm the coil, the tension is reduced
and fast idle cam weight gradually moves the choke
limkage in the opposite direction.

Accsierator Pump Stroke Adjustment

The specified accelerator pump stroke has been se-
lected to help maintain the exhaust emission level of the
engine within regulations. The unused adjustment holes
permit adjusting the stroke for a specific engine appli-
cation and ambient location. The primary throttle shaft
lever (overtravel lever) has four holes and the accelera-
tor pump link has two holes (fig. 1J-137).

For normal operating conditions, the accelerator
pump operating rod should be in the third hole (away
from the lever pivot) of the overtravel lever and the
inboard hole (closest to the pump plunger) in the acceler-
ator pump lever. In extremeiy hot climate regions, the

OUTBOARD

/

PUMP

INBOARD LEVER

AR N

OVERTRAVEL | ™~
LEVER Lol o

;

AJ31662

Fig. 1J-137  Accsierator Pump Stroke Adjustment
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pump stroke may be shortened to provide smoother ac-
celeration by placing the pump rod in the second hole of
the overtravel lever. In extremely cold climate regions,
the pump stroke may be increased to provide smoother
acceleration by placing the pump rod in the fourth hole
of the overtravel lever.

(1) Remove retaining clip from operating rod.

(2) Position clip over specified hole in overtravel
lever. Insert operating rod end through clip and over-
travel lever. Snap release clip over rod end.

Idle Speed and Mixture Adjustments
Idle Speed Adjustment

NOTE: When adjusting idle speed, put manual trans-
mission in Neutral. Put automatic transmission n
Drive.

WARNING: Set parking brake firmly. Do not acceler-
wte engine.

(1) Connect tachometer, start engine and warm to
normal operating temperature. Choke must be off.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do mot wear loose
clothing.

(2) Turn hex-head screw on solenoid carriage to ob-
tain 600 rpm.

(3) Disconnect solenoid wire connector and adjust
curb idle screw to obtain 500 rpm curb idle speed.

(4) Connect solenoid wire connector.

(5) If equipped with dashpot: with throttle at curb
idle position, fully depress dashpot stem and measure
clearance between stem and throttle lever. Clearance
should be 0.032 inch (0.813 mm). Adjust by loosening
locknut and turning dashpot.

Idle Mixture Adjustment

NOTE: The idle mixture should be adjusted only if the
mixture screws were removed or altered during major
carburetor overhaul.

(1) Connect tachometer. Start engine and warm to
normal operating temperature.

NOTE: Use a tachometer unth an expanded scale of
400-800 or 0-1000 rpm. Inspect tachometer pertodically
to ensure accuracy within two percent.

(2) Position automatic transmission in Drive, man-
ual in Neutral.

(3) Adjust idle speed to specified rpm. Use Set-To
value.

(4) Turn mixture adjustment screws leaner (clock-
wise) until perceptible loss of rpm is noted.

(5) Turn mixture screws richer (counterclockwise)
until highest rpm is obtained. Do not turn screws any
further than position where highest rpm is first ob-
tained. This is referred to as lean best idle.

NOTE: Engine speed will increase above curb idle
speed an amount that corresponds approximately to the
lean drop specification.

(6) As final adjustment, turn both idle mixture
screws clockwise in small, equal amounts until specified
drop is achieved.

NOTE: If the final rpm differs more than + 30 rpm
from the originally adjusted curb idle speed, adjust curd
idle to specification and repeat steps (5) and (6).

(7) Install mixture screw caps removed during over-
haul. Use care to prevent disturbing mixture adjust-
ment while installing caps.

Model 2150 Carburetor Idle Drop

Engine Transmission Idle Drop RPM
304 Manual 50
2V Automatic 20
360 Manual 50
2V Automatic 20
81154

Fast Idle Speed Adjustment

Adjust the fast idle speed with the engine at normal
operating temperature and with the EGR valve dis-
connected. Position the fast idle adjustment screw in
contact with second step and against the shoulder of the
high step of the fast idle cam. Refer to Specifications for
the correct engine rpm. Adjust by turning the fast idle
adjustment screw.

Bowl Vent Adjustment

This is not a precise adjustment. It is necessary to
ensure that the mechanical bowl vent is open at idle and
closed at greater throttle openings. It may be performed
with the carburetor installed or removed from the
engine.

(1) If installed on engine, turn ignition off. Ensure
fast idle adjustment serew is not in contact with fast idle
cam.

(2) Manually depress stem of bowl vent valve and
insert gauge between valve stem and flat on end of
bell crank. Refer to Specifications for clearance
dimension.

(3) If clearance is not correct, bend dell crank zs
required. Do not bend lever on accelerator pump.

o~
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CHOKE MECHANISM SERVICE

The choke mechanism may be serviced without re-
soving the carburetor from the engine. If the choke or
akage binds, sticks, or does not operate smoothly, per-

form the following.

(1) Disconnect heater wire connector and remove
choke cover.

(2) Remove choke lever screw and lever.

(3) Remove choke housing. Slide out choke shaft.
Remove thin plastic bushing.

(4) Polish shaft with crocus cloth. Wipe bushing
clean and insert into housing.

(5) Wipe fast idle cam clean.

(6) Install choke housing over choke shaft and in-
stall housing screws.

(7) Install choke lever and screw.

(8) Install choke cover, connect heater connector
wire and adjust to specification.

ALTITUDE COMPENSATED MODEL 2150 CARBURETOR

The Model 2150 carburetor with altitude com-
pensation is installed on eight-cylinder engines for ve-
hicles sold for use at elevations of 4,000 (1 250 m) feet
and above.

This carburetor features a compensation circuit that
nixes a metered amount of additional air into the air/

lel mixture to prevent an over-rich condition at higher
altitudes. An automatic device (aneriod) reacts to at-
mospheric pressure and overrides the compensation fea-
ture at lower altitudes (fig. 1J-138).

NOTE: With extremely low barometric pressure condi-
“oms, the aneroid may open the vent valve at sea level.
This is normal and does not indicate a fauity component.

ALTITUDE
COMPENSATION
CIRCUIT CHOKE

MAIN BODY

/
ALTITUDE : =
COMPENSATION By~ /

ANEROQID CHOKE COVER

CHOKE DIAPHRAGM T

“ig. 1J-138  Model 2150 Carburstor with Altitude Compsnsation

The Model 2150 carburetor with altitude com-
pensation uses an additional choke valve to aid cold
weather engine start up.

The Model 2150 carburetor with altitude com-
pensation operates and is serviced the same as the
standard Model 2150 except for the altitude com-
pensation device and the additional choke valve.

Altitude Compensation Circuit

The altitude compensation circuit supplies the extra
air necessary to lean out the air/fuel mixture at hignh
altitudes. The compensation circuit parallels the main
carburetor intake circuit (fig. 1J-139). At the top, a small
choke valve controls the airflow when the main choke is
closed. Air flows down through a passage in the main
body into a plenum chamber located adjacent to the two
main venturi bores. A spring-loaded valve regulates the
amount of air passed from the plenum into the com-
pensator body. Air flows from the compensator bodv
through two air passages bored into the main venturi
tubes.

AUXILIARY
CHOKE

/ VALVE

!
| % ATMOSPHERIC

PRESSURE
INLET

ﬁ\ ” : ANEROID
N

METERED

AIRFLOW 7058

| SR

Fig. 1J-133 Altitude Compensation Circuit

The opening and closing or the valve in the com-
pensator body is controlled by an aneroid that reacts o
the atmospheric pressure. At the lower atmospheric
pressure of higher altitudes, the aneroid pushes on tze
end of the compensator valve stem, opening the valve.
At lower altitudes, the aneroid relaxes, automaticaily
closing the valve.

The aneroid is caiibrated during factory assembly and
is not adjustable. Do not tamper with the hex-head piug
on the aneroid.
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Choke Circuit

The compensation circuit is provided with a separate
choke valve linked directly to the main choke valve (fig.
1J-140). It is not adjustable.

ALTITUDE :
COMPENSATION
CHOKE

gALTlTUDE

'COMPENSATION
“] CHOKE
24 LINKAGE
'DO NOT
BEND

Fig. 1J-140 Compensation Circuit Choke Valve

Carburstor Qverhaul

In addition to the standard Model 2150 overhaul pro-
cedures, the following procedures must be included for
overhaul of altitude compensated carburetors.

Disassembly

(1) Remove attaching screws and remove com-
pensation assembly and gasket from carburetor body.

(2) Remove aneroid-to-chamber screws. Remove
gasket and aneroid from chamber.

Cleaning and Inspaction

CAUTION: Do not immerse any part of the altitude
compensation assembdly in cleaning solvent. Wipe all

purts weith clean, lint-rree cloths.

With the aneroid removed from the chamber, spring
tension should rully close the air valve. Examine the.
position of the spring in the retainer and ensure it is
properiy seated (fig. 1J-141). Inspect the rubber seal on
the valve stem. Examine the aneroid assembly and en-
sure that the atmospheric pressure inlet hole is free of
debris.

Assembly

(1) Position aneroid on chamber with replacement
gasket. Install screws.

(2) Position assembly on carburetor body with re-
placement gasket. Install screws.

SPRING
RETAINER

70432

Fig. 1J-141 Altitude Compensator

There are no adjustments for the altitude com-
pensator assembly. Do not attempt to turn the fitting on
the aneroid. It is adjusted and sealed during factory
assembly.

SPECIFICATIONS

Model 2150 Carburetor Calibrations (Inches)

| DM2J | DA2J | DM2A = RHM2 | RHA2 |
Throttle Bore Size! 1.562 Hisey. |- 1,882 1562 | 1.562
Main Venturi Size | 1.080 ' 1.080 | 1.080 R e
Fuel Inlet ! l 3 !
Diameter I 0.101 0.10% 1 .0.101 0.101 0.101 |
Low Speea Jet i i
(Tube) 0.031 0.032 | 0.033 0.033 | 0.036 f
Economizer | 0.052 | 0.046 0.046 0.052 | 0.061
Idle Air Bleed | 0.106 | 0.101 0.101 | 0.086 7| 0.086
Main Jet Number 44 g4 i An a5 | 55

Hign Speed Bleed | 0.052 0.052..4°0.082 0.055 | 0.085

Power Vaive

Timing

(incnes of Hg)

—First Stage 9.0 8.0 1.5 9.4 9.0
—Second Stage 5.0 5.0 2.0 5.0 5.0

Accelerator Pump | | i i
| |

Jet { 0032 D028 | 0,024 : 0.024:{0.024 |
Vacuum Spark |

Port i

—Height l 0.050 = 0.050 | 0.050 | 0.050 | 0.050
—Width | 0.085 ! 0.085 | 0.085 | 0.085 | 0.085
Choke Heat | 4 '

Bypass ‘ 0.114 | 0.114 | 0.114 | 0.114 | 0.114
Choke Heat i ‘

Inlet Restriction | 0.076  0.075 | 0.076 0.076 | 0.078

Choke Vacuum l |

Restriction | 0.082 0.089 | 0.089 0.089 ‘ 0.088

806CC
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Modei 2150 Carburetor Specifications

| | | | Initial | | Automatic | i
‘ Float Level ! | Fast ldle | | i
| | Choke Vaive| - | Choke Cover | | Fastldle | i
Lisk { i | (Wet) Float | Clearance fCam Setting | Serting | Choke | Speed @ ! Bowi ! Qhoke
Numb Application (Inches) Level } nckes) | {Inches) | (Notches Rich) ! Unioader | | Vent i Bimetel
umyagr ! (Ory) | i } ; ., (Inches) learance | ID
i | Set | OK | | Set | OK | Set | OK | Set | OK | | Set ; OK | é
i | To [Range| | To 'Rangel To [Rangel To ! Range | To Range: |
i | [ | | | | | i i |
| BEARE - -k SENE N A gt |
304 | l0.geg| Tarhned | 0.102 0.098| 1-1/2 | 1400
DMJ2 Manual 093 two jo S Riat 10.1251 to [0.113| to 2 | to |0300min {1500 to ; 0.120 EXL
| 49 State {09921~ 08 PotRiy |0.148 10.128 | 21/2 | 1600 |
: | on float | | | | i |
! 1/8-inch | ! | ! !
| from tip. | J i ] I i
! | Needlé i ! i |
i i Seated. | | | i | | | i
304 0.868| o i '0.105 10.098 1-1/2 | 1500 |
DA2J | Automatic | 0.93 | to S37e  10128] w0 10.113] o 1 | to | 0300min. 1600 o 0.120 EKL
| 49 Starte 10.992 4 | |0.151 10.128 1-1/2 | {1700 !
OK Range i L -
i 304 '0.868! 0.300 | 10.113 :10.098| 1/2 1‘ 11400 ¢ !
DM2A  Manual 093} to | 0 10.128{ to |0.113| 1o 1 ¢ | 0.360 min. {1500 : to 0.120 EKL
i Hilly Terrain 10.092] 0.450 ! 0.143 10.128 1-1/2 | 1600
! ] | Measure | | | ! i : { l
‘ ! ‘ from | { | | i
. 360 (0.863] Machined | 0.091 0.066 1-1/2 1400 |
RHM2 | Manual 093 to 090Nt 0.104| to |0.081| to 2 to 0.348 min. | 1500 . to 0.120 EKL
49 State 0.992 P 0.127 0.096 2-1/2 1600 B
on float l
1/8-inch !
from tip. |
Needle |
Seated. !
360 0.868 (S)eg;g 0.090 0.071 1-1/2 1500 |
RHA2 | Automatic | 0.93 | to OK'Ran 2 0.113| to |0.086| to 2 to 0.350 min. {1600} to | 0.120 EXKL
49 State 0.992 9 0.136 0.101 2-1/2 1700 |
0.300 |
to
0.450
DHot with EGR valve disconnected. 80801
Page Page
EGR GTO Vaive 1J-76 EGR Valve 1J-74
EGR Delay Valves 1J-78 General 1J-73
EGA Vacuum Dump Vaive 1J-77 Thermai Vacuum Switch (TVS) 1J-77

GENERAL

he EGR system used on all Jeep vehicles reduces the
production of oxides of nitrogen (NOx) by introducing a
metered amount of exhaust gas into the combustion
chambers. Exhaust gas is inert (will not burn), therefore
combustion temperature is lowered and less NOx is pro-
duced at the lower combustion temperature.

EGR action does not occur until the engine coolant
iemperature has reached a calibrated level and the en-
gine load is sufficient to permit proper EGR operation
(figs. 1J-142, 143 and 144).

ariirn
alulc

The ZGR coolant temper override (CTO) —aive
prevents EGR action until engine coola
reaches a calibrated level, and the back-oressure sensor
permits EGR action only at increased engine loads. im-
proving driveability.

Depending on model applications, the following com-
ponents may be used either seperately or together. The
Thermal Vacuum Switch (TVS) is located in the air
cleaner and is controlled by air cleaner zir temperature.
between the ZGR
ir temperarures
s the effects of

"
§O1

1N
o

below the calibrated value, the TVS lim:

il
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Fig. 1J-142 EGR System—Four-Cylinder Engine—Typical

EGR PORT

~

EGR VALVE
(BACK-PRESSURE
SENSOR INTEGRAL)

QUTER
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INNER EGR
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12014

Fig. 1J-143 EGR System—Six-Cylindsr Engine—Typical

vacuum on the EGR valve. This prohibits EGR valve
operation and improves cold engine driveability. The
EGR Vacuum Dump Valve is connected between the
EGR vacuum source and the EGR valve. At the cali-
brated vacuum level, the vacuum to the EGR valve is
interrupted, thereby preventing EGR operation. This
valve is used to eliminate the EGR function at relatively
low intake manifold vacuum levels.

VACUUM DUMP VALVE
(NOT USED ON 304 ENGINES)
. THERMAL VACUUM

~r— _—SWITCH (TVS)
=T
lx" EGR VALVE
FORWARD . 3
DELAY VALVE bl
‘F‘u i
/ 1o JAATOR
i
i |
|
‘ W il d;'
— 7
i oo, L
N Y
Y
EGR CTO VALVE 50597

Fig. 1J-144 EGR System—Eight-Cylinder Engins—Typical

EGR VALVE

The EGR valve mounts on a spacer plate located be-
neath the carburetor for four-cylinder engines, on the
side of the intake manifold for six-cylinder engines and
on a machined surface at the rear of the intake manifold
on eight-cylinder engines. Exhaust gas enters the intake
manifold via the cross flow cast into the cylinder head
on four-cylinder engines, is drawn from the center of the
exhaust manifold via a flexible tube on six-cylinder en-,
gines and from the exhaust crossover passage on eight-
cylinder engines.

An integral back-pressure sensor is incorporatsd in
the EGR valve for all engines. Calibration is accom-
plished by the selective use of different diaphragm
spring loads and flow control orifices. The unit comzines
the functions of the EGR valve and back-preszurs
sensor.

The flow (recirculation) of exhaust gas is controiied b
a movable pintle within the valve (fig. 1J-145). In the
relaxed position, spring pressure holds the pintle agains:
its seat, confining exhaust zases to the exhaust mani-
fold. Carburetor ported vacuum is available a: :z=
power diaphragm to force the pintle from its sea:z. ou:
this cannot occur while the air iniet valve in the s w=-
diaphragm is open.

Exhaust gas exerts pressure (back-pressure) insic:
the exhaust manifold whenever the engine is operz:ing.
This pressure is conducted through the hollow pint!
stem into the control diaphragm chamber. If this pres
sure is great enough to overcome control spring pres-
sure, the control diaphragm is moved against the air
inlet valve. Full vacuum is now applied to the power
diaphragm and the pintle moves off its seat. EGR actio=z
now begins. If the back-pressure drops sutficienti:. i
control diaphragm moves away from the air inlet ~alvz,
the power diaphragm again relaxes and EGR zction
stops.

1
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70421

Fig. 1J-145 EGR Valve with Back-Prassure Sensor

When system vacuum remains constant, within the
range of the unit, recirculation is primarily a function of
the exhaust manifold back-pressure level. EGR oper-
ation is then dependent on exhaust back-pressure and
exhaust gas is a fixed percentage of the incoming charge.

EGR Valve Functional Tests

The mechanical condition of the exhaust system may
affect the operation of an EGR valve with a back-
pressure sensor. Excessive back-pressure from exhaust
system restrictions may create driveabiiity problems.
Refer to Chapter 1IK—Exhaust Systems for Restricted
Exhaust System Diagnosis. Leaks from the exhaust sys-
tem may decrease back-pressure enough to prevent
proper EGR operation. This will increase undesirable
exhaust emissions. Visually inspect the exhaust system
if leaks are suspected.

Yaive Opening Tast

WARNING: [se extreme caution ichen engine is oper-
ating. Do not stand in direct line with jan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

With the engine at normal operating temperature and
at curb idle speed , rapidly open and close the throttle
The throttle should be opened sutficiently Jor the engine
speed to attain 1500 rpm. A definite movement should
be observed in the EGR valve diaphragm. If the dia-
phragm does not move, the probable causes are: faulty

vacuum hose to the EGR valve, defective EGR valve
diaphragm or defective back-pressure sensor dia-
phragm. Inspect vacuum hoses for air leaks.

Valve Closing Test

With the engine at normal ooerating temperature ard d
at curb idle speed, manuaily depress the EGR valz
diaphragm. This should cause an immediate decrease iz
engine speed, indicating that the EGR vaive had beexn
properly preventing the flow of exhaust gas during icdl=
If there is no change in engine rpm and the engine s
idling properly, exhaust gases are not entering the corm-
bustion chamber. The probable cause is a plugged pas-
sage between the EGR valve and the intake manifoid.

If the engine idles improperly and the rpm is not
noticeably affected by compressing the EGR diaphrag=:.
the EGR valve is not preventing the flow of exhaust gzs
during idle. There is either a defect in the vacuum hoses,
hose routings or the valve itself.

EGR Valve Replacement
Removal

(1) For four- and eight-cylinder engines, remove air
cleaner assembly.

(2) Disconnect vacuum hoses.

(3) Remove two retaining screws/nuts from
manifold.

(4) Remove EGR valve and gasket.

(5) Clean EGR pintle if necessary. Refer to EGR
Valve Maintenance.

(6) Discard gasket and clean all gasket matingz
surfaces.

Instailation

(1) Install gasket and EGR valve.

(2) Install retaining screws/nuts and tighten.

(3) Connect vacuum hoses and instail air cleaner
assembly, if removed.

NOTE: For correct vacuwin fiose routings.
1J-1.3 and 1J-1.%.

."'??"5’7' tn - b

nres 1J-142,

EGA Yalve Maintenancs

Remove all carbon deposits from the stainless stz=.
metering pintie of the valve with a wire brush. Altzr
cleaning, depress the diaphragm, cap the vacuum in.z=:
and repeatedlv open the EGR valve manua;lg. by pre §8
ing down on the diaphragm and releasing. Pintle shou.a
remain retracted. If it does not, diaphragm has a leax

and valve must be replaced.
On six-cylinder engines, carbon deposits will coilec:
more rapidly in the exhaust zas discnarge passage uo-

per hole). If the deposits cannot be removed with 1
spiral-type wire brush, a 9/16-inch (14 mm) drill bit ma~
be used. Coat the tip of the drill bit with heavy gre:.se
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and use locking pliers to rotate it in the discharge
passage.

EGR CTO VALVE

The EGR CTO valve is located in the coolant passage
at the right rear of the cylinder head for four-cylinder
engines, on the intake manifold for six-cylinder engines
and either on the intake manifold adjacent to the oil
filler tube or at the right rear corner of the engine
adjacent to the EGR valve for eight-cylinder engines.
The inner port(s) connects by hose to the EGR port at
the carburetor (ported vacuum), the outer port {E) con-
nects to the EGR valve (or to the TVS for four-cylinder
engines, fig. 1J-142).

When the coolant temperature is below the calibrated
switching temperature of the CTO valve there is no
vacuum applied to the EGR valve. The EGR CTO valve
opens at 100°F (38°C) for four-cylinder engines and at
115°F (46°C) for six- and eight-cylinder engines, and can
be identified by its black body or a black paint dab.

EGR CTO Valve Functional Test

NOTE: Engine coolant temperature must be 10°F
(5.6°C) below the calibrated opening temperature.

(1) Inspect vacuum hoses for air leaks and correct
routings (figs. 1J-142, 143 and 144).

(2) Disconnect vacuum hose at EGR valve. Connect
hose to vacuum gauge.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys. belts or fan. Do not wear loose
clothing.

(3) Operate engine at 1500 rpm. No vacuum should
be indicated on gauge. If vacuum is indicated, replace
EGR CTO valve.

(4) Idle engine until coolant temperature exceeds
100°F (38°C) for four-cylinder engines and 115°F (46°C)
for six- and eight-cylinder engines.

NOTE: The coolant temperature gauge pointer will be
approxtmately midiweay between the cold mark and the
beginnivg of the normal operating temperaiure band
when the engine coolant temperature i1s 115°F (4,6°C).

{5) Accelerate engine to 1500 rpm. Carburetor por-
ted vacuum should be indicated on vacuum gauge. If not,
replace EGR CTO valve.

EGR CTO Valve Repiacement
Aemoval—~Four-Cylinder Engine
WARNING: Sertous burns can result if pressure 1s not

released and if hot coolant is not drained bejore remov-
ing valve.

(1) Drain coolant from radiator.

(2) Disconnect vacuum hoses.

(3) Use open-end wrench to remove valve from right
rear side of cylinder head.

Installation—Four-Cylinder Engine

(1) Install EGR CTO valve on cylinder head.

(2) Connect vacuum hoses.

(3) Install coolant and purge air from cooling
system. :

Removal—3ix-Cylinder Engine

WARNING: Serious burns can result if pressure is no:
released and if hot coolant is not drained before remor-
g valve from block.

(1) Drain Coolant from radiator.

(2) Disconnect vacuum hoses.

(3) Use open-end wrench to remove valve from in-
take manifold. '

Installation—Six-Cylinder Engine

(1) Install EGR CTO valve on intake manifold.

(2) Connect vacuum hoses.

(3) Install coolant and purge air from cooling
system.

Removal—Elght-Cylinder Engine

WARNING: Serious burns can result if pressure is nor
released and if hot coolant is not drained beyore remor-
mg valve from intake manifold.

(1) Drain coolant from radiator.

(2) Remove air cleaner assembly.

(3) If necessary, remove ignition coil bracket at-
taching screw and tip coil away from EGR CTO valive.

(4) Disconnect vacuum hoses from CTO valive.

(5) Using open-end wrench, remove valve from in-
take manifold or engine, as applicable.

Installation—Eight-Cylinder Engine

(1) Install EGR CTO valve in intake manifold or
engine, as applicable. ;

(2) If removed, install ignition coil and bracket with
attaching screw.

(3) Connect vacuum hoses to valve.

(4) Install air cleaner assembly.

(5) Install coolant and purge cooling system of air.
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THERMAL VACUUM SWITCH (TVS)

The Thermal Vacuum Switch (TVS) is located in the
air cleaner and functions as an On-Off switch controlled
by air cleaner air temperature (fig. 1J-146). The TVS
controls the vacuum passage between the EGR CTO
Valve and the EGR Valve. At air temperatures below
40° to 50°F (4.4° to 10°C), the TVS limits the vacuum
applied to the EGR valve and, by doing so, prevents
EGR operation. This improves cold engine driveability.

b4 » Be 2 +
NOTE: A TVS is also used with other systems whose
operation is dependent on air cleaner air temperture.

TO EGR CTO VALVE

Dtk

TO EGR VALVE

c

90567

Fig. 1J-146 Thermal Vacuum Switch (TVS)

TVS Functional Test

(1) Cool air cleaner air below TVS operational tem-
perture limits: 40° to 50°F (4.4° to 10°C).

(2) Disconnect vacuum hoses from TVS and connect
external vacuum source to one nipple and vacuum gauge
to other nipple (fig. 1J-146).

(3) Apply vacuum to TVS. Vacuum should not be
indicated on gauge through TVS when air temperature
is below 40° to 30°F (4.4° to 10°C). If vacuum is in-
dicated through TVS, replace it.

(4) Start engine and warm air cleaner air above
50°F (10°C). Vacuum should be indicated on gauge
through TVS when air temperature exceeds 50°F (10°C).
If vacuum is not indicated on gauge through TVS, re-
place it.

TVS Replacsment

Removal

(1) Remove air cleaner.
(2) Remove filter element.

(3) Remove retaining clip(s) attaching TVS to air
cleaner.
(4) Remove vacuum hoses.

Instailation

(1) Position TVS in air cleaner.
(2) Install retaining clip(s.

(3) Install vacuum hoses.

(4) Install filter element.

(5) Install air cleaner.

EGR VACUUM DUMP VALVE

The EGR Vacuum Dump Valve is connected in paral-
lel with the EGR vacuum source and the EGR valve for
eight-cylinder engines. It functions to stop EGR oper-
ation when intake manifold vacuum drops to a level of 3
to 5 in. Hg (10 to 17 kPa), thereby effectively “dumping” )
the vacuum controlling EGR operation.

Vacuum Dump Vaive Functional Test

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands mear pulleys, belts or fan. Do not wear loose
clothing :

(1) Start engine and warm to normal operating
temperature.

(2) Remove vacuum dump valve vacuum hose from
connection at intake manifold and piug/cap manifold
connection.

(3) Accelerate engine to 2000 rpm. Vacuum should
be present at exhaust ports on bottom of valve. [f not,
replace valve.

(4) Connect vacuum dump valve vacuum hose to
manifold. With engine speed at 2000 rpm, no vacuum
should be present at exhaust ports on bottom of valve. If
present, replace valve.

Yacuum Dump Yaive Repiacement

Removai

(1) Remove vacuum hoses from vacuum dump
valve.
(2) Remove valve.

Instailation

(1)
1J-147).

(2) Connect EGR valve vacuum hose to port “B”
(fig. 1J-147).

Connect manifold vacuum hose o port *A” fig.
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/ “B” TO EGR VALVE

“A” TO MANIFOLD
90568

Fig. 1J-147 EGR Vacuum Dump Valve

EGR DELAY VALVES

Forward Delay Valve

The forward delay valve is located between the EGR
CTO valve and the EGR valve (refer to Vacuum Dia-
grams for exact location). Its purpose is to modify :i:
initial vacuum applied to the EGR valve by delaying ti
full effects of the vacuum. With gradual vacuum applied
to the EGR valve, a harsh, sudden activation of the EGR
system is avoided.

The black side 6f the valve is installed toward the
EGR vacuum source.

a (b

Reverse Delay Valve ,

The reverse delay valve is located between the EGR
CTO valve and the manifold vacuum source (refer to
Vacuum Diagrams for exact location). The purpose of
the valve is to retain the manifold vacuum applied to the
distributor vacuum advance mechanisim when the en-
gine is cold and is rapidly accelerated. This prevents
retardation of the ignition timing. When the engine cool-
ant temperature is heated to the calibrated temperature
switching point, the CTO valve switches to ported
vacuum.

POSITIVE CRANKCASE
VENTILATION (PCV)

Page
Components  1J-78

General 1J-78
Operation—¢CY System  1J-79

SYSTEM

Page
PCV Valva Air Inlst Filter Maintenanca 1J-30
PCY Valve Functional Test 1J-79

GENERAL

The PCV system functions to prevent crankcase vapor
from entering the atmosphere. Filtered air is routed into
the crankcase and vapor forced into the intake manifold
and burned during the engine combustion process.

In addition to controiling crankcase vapor, the system
also constantly ventilates the crankcase, which helps to
prevent the formation of sludge.

COMPONENTS

The PCV system is comprised of an air inlet filter, a
flow-control (PCV) valve and associated hoses (figs. 1J-
148, 149 and 150). The air inlet filter is located inside the
air cleaner housing on four- and six-cylinder engines. It
is located in the oil filler cap on eight-cylinder engines.

PCV VALVE

OIL FILLER

PCV HOSE

AIR FILTER 9075

Fig. 1J-148 PCV System—rFour-Cylinder Engine

Positive Crankcass Ventilation (PCY) Vaive

Three PCV valves with different flow rates are used.
Flow rate is measured in cubic feet per minute (cfm) or
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Fig. 1J-149  PCV System—3ix-Cylinder Engine

HOSE TO

MANIFOLD

VACUUM

SOURCE
NON-VENTED AT
OIL FILLER CARBURETOR PCV

CAP VALVE

Fig. 1J-150 PCV System—£ight-Cyiindsr Engine

liters per second (1/s). Refer to the Jeep Parts Catalog
for the correct PCV valve when replacing.

Replace the PCV valve at the intervals specified in the
Maintenance Schedule. Inspect all hoses in the PCV
system at the same time for leaks or restrictions and
clean or replace as required. PCV valve replacement
may be required more often under adverse operating
conditions.

OPERATION—PCV SYSTEM

Airflow through the PCV system is controlled primar-
ily by manifold vacuum. There are two basic operating

modes. When manifold vacuum is relatively high, as at
idle or at cruising speed, fresh air is drawn through the
air intake filter into the crankcase. After circulating
through the crankcase, the vapor-filled air is forced
through the PCV valve into the intake manifold. The
vapor mixes with the air/fuel mixture and is burned in
the combustion chambers. The PCV valve is calibrazed
to control airflow at a rate acceptable to the intaxe
system.

If crankcase vapor pressure (blowby) exceeds the Zlow
capacity of the PCV valve, airflow in the system re-
verses. Crankcase vapor is forced through the air
cleaner element and carburetor and burned along with
the air/fuel mixture.

PCV VALVE FUNCTIONAL TEST

Test the valve at idle speed for correct flow rate (cim
or 1/s) providing the engine manifold vacuum is at least -
14 in. Hg (45 kPa). When testing the vacuum, connect
the gauge to a fitting that is as centrally located as
possible on the intake manifold.

(1) Remove valve from grommet in cylinder head
cover (four- and six-cylinder engines) or manifold vac-
uum source hose (eight-cylinder engine). Connect plastic
hose of PCV Valve Tester J-23111 to valve (fig. 1J-151).

Fig. 14151

PCV Vaive Tsst

NOTE: The PCV valve must be heid in a horizon:a!
position and tapped lightly during the test. Hold :he
tester in a vertical postition.

(2) Start engine and operate at idle speed. Observe
flow rate (c¢fm or 1/s). Refer to PCV Vaive Flow Charr:.
With low vacuum, it may bte necessary o load enginz
while testing flow rate.

(3) Replace valve naving flow rate above or below
specification. Ensure correct PCV wvaive is used Ior
replacement.
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PCV Vaive Flow Rate Chart

Mi’:ﬁ;‘;“’ 3 Air Flow CFM (liters/second)
Vacuum Black Yeilow i Black
(in. Hg.) Four-Cylinder Six-Cylinder | Eight-Cylinder
0.5-1.0 ]
1% (.236-.472) x
16 e 1.34-1.63
: | | ' {.003-.004)
13 | 1.30-1.90
(.003-.005)
5 1.05-1.85 |
(.496-.873)
4 ; {2 270379
i (.007-.010)
5 } 1.21-2.26
(.003-.006)
- [ 1525 3.30-4.39
> {2 7081 18) (.009-.012)
3 1.28-2.56
(.003-.007) |
30586

PCV VALVE AIR INLET FILTER MAINTENANCE

Perform PVC valve air inlet filter maintenance at the
intervals specified in the Maintenance Schedule listed in
Chapter B.

Four- and Six-Cylinder Engines

A polyester non-woven felt PCV air inlet filter is
located in a filter retainer in the air cleaner.
) Rotate retainer to remove from air cleaner (fig.
1J-152).

MOULDED

Fig. 1J-152  PCV Air Inlet Filter—Four- and Six-Cylinder Enginas

(2) Clean filter in kerosene.
(3) Install filter and retainer in air cieaner.

Eight-Cylinder Engine

A polyester non-woven felt PCV air inlet fllter is
located in the sealed oil filler cap.
(1) Remove oil filler cap from engine.

) To clean, apply light air pressure in reverse di-
rection of normal flow (through filler tube opening of
cap).

(3) Install oil filler cap and connect hose from air
cleaner to oil filler cap.

NOTE: Replace the filler cap if filter is deteriorated.

THERMOSTATICALLY
CONTROLLED AIR CLEANER
{TAC) SYSTEM

Page

Air Claaner Trap Door 1J-82
Gensral  1J-80
Operation—TAC System  1J-82

Pags

Testing—TAC System 1J-32
Thermai Sensor 1J-82

GENERAL

The Thermostatically Controlled Air Cleaner (TAC)
Svstem provides heated air for the carburetor during
engine warm-up when the outside (ambient) air temper-
ature is low. Warm intake air permits the carburetor to
have a leaner air/fuel mixture, reducing nydrocarbon
emissions. It also improves engine performance during
warm-up and minimizes carburetor icing.

All 1981 Jeep vehicles are equipped with a vacuum-
operated TAC system. In addition, vehicles with six-
cylinder engines have air cleaners with trap doors that
close off the air cleaner air intake duct when the engine

is turned off. This prevents fuel vapor, ezc.. from escap-
ing to the atmosphere during the time the engine is
inoperative.

The TAC system is comprised of a heat stove that is
either fully encloses the exhaust manifold (four-cylinder
engines) or partially encloses the exhaust manifold (six-
and eight-cylinder engines), a heated air tube, an air
cleaner assembly equipped with a therma! sensor, and 2
vacuum motor and air valve assembly (figs. 1J-133 anc
154). The air cleaner duct is attached by a lexible ducs
to the ambient air inlet at the front of the engine
compartment.
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Fig. 1J-153 TAC System—rour-Cylinder Engine
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Fig. 1J-154  TAC System—Typical—SIx- and Eight-Cylinder Engines
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OPERATION—TAC SYSTEM

The position of the air valve is controlled by manifold
vacuum opposing spring tension. Manifold vacuum is
controlled by a thermal sensor located in the air cleaner
housing.

The sensor incorporates a vent valve that regulates
the vacuum applied to the vacuum motor and thereby
controls the air valve position. The air supply is either
all heated air, a mixture of heated and ambient air or all
ambient air from outside the vehicle. The result is that
the inlet air to the carburetor is maintained at the cor-
rect temperature (fig. 1J-155).

During engine warm-up, the thermal sensor passes
vacuum to the TAC vacuum motor. The air valve is held
in the heat On position. Exhaust manifold-heated air
flows to the air cleaner. As the temperature of the in-
coming air approaches the calibrated temperature, the
thermal sensor opens the vacuum to the atmosphere.
This allows spring pressure to force the valve to the heat
Off position. In this position, air flows from outside the
vehicle, through the ambient air duct, to the air cleaner.

During hard acceleration, manifold vacuum drops.
This causes the air valve to move to the heat Off posi-
tion, regardless of air temperature, to provide maximum
airflow.

TESTING—TAC SYSTEM

(1) Remove air cleaner assembly from carburetor
and allow to cool to room temperature.

(2) After cooling, sight through air cleaner duct to
observe position of air valve. It should be fully open to
outside ambient air (heat Off position).

(3) Install air cleaner assembly on carburetor and
connect heated air tube and manifold vacuum hose.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with ran. Do not put
fiands wear pulleys. belts or jan. Do not wear loose
clothing.

(4) Start engine and observe position of air valve. It
should be fully closed to outside (ambient) air (heat On
position).

(5) Move the throttle lever rapidly to appreximately
1/2 to 3/4 opening and reiease. Air valve should open

and then close again.

(6) Allow engine to warm to normal operating tem-
perature and observe position of air valve. It should be
fully open to ambient air theat Off position).

[f valve does not move to heat On position at temper-
“atures below 83°F (28°C) with vacuum applied, inspect
for a mechanical bind in the duct, disconnected vacuum
motor linkage or air leaks in vacuum hoses at con-
nections on the vacuum motor, thermal sensor and in-
take manifold.
[f the air valve mechanism is operating freely and no
air leaks are detected, connect a hose directly from an
intake manifold vacuum source to the vacuum motor.

If the valve now moves to the heat On position, re-
place thermal sensor.

If the valve remains in the heat Off position, replace
the vacuum motor assembiy.

THERMAL SENSOR

Replacament

(1) Remove air cleaner and disconnect vacuum
hoses from sensor. ,

(2) Break vacuum nippies off 'sensor. Remove sern-
sor and gasket from air cleaner.

(3) Install replacement sensor and gasket. Press re-
tainers over vacuum nipples.

(4) Connect vacuum hoses and install air cleaner.

AIR CLEANER TRAP DOOR

Operation

Vehicles with six-cylinder engines are equipped with
air cleaners that have spring-loaded trap doors to close-
off the air cleaner/carburetor when the engine is inoper-
ative. The door is actuated by a vacuum motor; when the
engine is started, intake manifold vacuum causes the
door to open and allow air to enter the air cleaner (fig.
1J-155).

A reverse delay valve is connected in the vacuum hose
to prevent the trap door from closing during low engine
vacuum periods (i.e., engine acceleration). The valve also
functions to prevent abrupt closings of the trap door
when the engine is turned off by gradually allowing
atmospheric pressure to enter the vacuum motor. A
check valve is also connected in the vacuum hose.

Functional Tasis

Trap Door

(1) With the engine off, remove air cieaner cover
and observe position of trap door. It should he closed.

(2) Remove vacuum hose from intake manifold vac-
uum source and apply an external vacuum source of
approximately 2 to 4 in. Hg (6.75 to 13.50 kPa). Trap
door should open.

(3) If door does not open, apply vacuum directly to
vacuum motor on air cieaner intake duct.

(a) If door does not open, inspect for bind-
ing/distortion, adjust as necessary. ‘
ib) Replace motor if door swings freely.

(4) If door opens during step (3) above, examine-
vacuum hose for obstruction. cracks and kinks. Correc:
as necessary and retest as outlined in step (2) above.

(d) If vacuum hose is not defective, remove reverse
delay vaive, join vacuum hose and retest as outlined in
step (2) apove. If door opens, replace reverse delay valve.
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Fig. 1J-155  Alr Cleaner with Trap Door

Reverse Delay Vaive

The reverse delay valve provides approximately 9 sec-
onds delay before allowing the trap door to completely
close. Test valve according to the following procedure.

(1) Remove vacuum hose from red end of valve and
apply an external vacuum source of approximately 2to 4
in. Hg (6.75 to 13.50 kPa).

(2) With elapsed time indicator available in view,
note time required for atmospheric pressure to pass
through valve and eliminate vacuum.

(3) Replace valve if time required to eliminate vac-
uum is less than 4.5 seconds or more than 13.2 seconds.

NOTE: Instail replacement reverse deluy ralve with
red end toward rap door vacuwm motor.

Replacement—Trap Door Vacuum Motor

Removai

(1) Disconect vacuum hoses, heated and ambient a:r
ducts, and remove air cleaner.

(2) Remove vacuum motor attaching rivet from
bracket.

(3) Lift motor away from bracket. rotate to ciezr
door arm and remove.

Instailation

(1) Rotate motor to clear door arm and lower inze
bracket.

(2) Secure motor to bracxet with rivet.

(3) Install air cleaner. zir ducts and vacuum hoses

M

TEEDBACK SYSTEMS
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GENERAL

Two different feedback systems are used with Jeep
vehicles, one for four-cylinder engines and one for six-
cylinder engines. Each system is designed to achieve the

Pags
Dlagnostic Procadures For C4 System  1J-28

General 1J-33
System Qperation  1J-38

same objective: reduce uncesirable exzzust emissicns.
in conjunction with a three-way catairtic (TWC) coz-
verter, while maintaining el economy and good eng:ze
performance.
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With both systems, the primary feedback data is pro-
vided by an oxygen sensor located in the exhaust sys-
tem. This sensor provides a voltage that is proportional
to the amount of oxygen present in the exhaust gas. This
data is used by each system microprocessor to regulate
and optimize the air/fuel mixture.

Both systems incorporate a self-diagnostic feature
that enables service personnel to localize system
malfunctions.

C4 SYSTEM

This system is used with four-cylinder engines manu-
factured for sale in California.

Electronic Control Module (ECM)

The ECM (microprocessor) is the “brains” of the C4
System. It is programmed to determine the correct air/
fuel mixture necessary for each engine operating mode.
This is accomplished via the several data inputs and the
standard data stored in memory (ROM).

The ECM also contains a Programmable Read Only
Memory (PROM) that has stored data unique to the
vehicle.

CAUTION: To ensure the internal components and
connectors do not get wet when the passenger com-
partment is washed, it is advisable not spray water
directly on the ECM housing because it is not completely
waterproof.

Oxygen Sansor

This component of the system provides a variable
voltage (100 to 900 mv) for the microprocessor (ECM)
that is actually a voltage analog for the oxygen content
in the exhaust gas. As the oxygen content increases (lean
mixture), the voltage output from the sensor decreases
proportionally and as the oxygen content decreases (rich
mixture), the voltage output increases proportionally.
The microprocessor uses the voltage data o control the
mixture control (MC) solenoid in the model E2SE carbu-
retor and maintain an optimum air/fuel mixture.

NOTE: The engine must be warmed to a pre-
determined temperature berore the oxygen sensor volt-
age output 1s accepted by the microprocessor.

NOTE: The oxygen sensor must be replaced after
30,000 mailes (18 000 km) of engine operation. The Emis-
sion Maintenance lamp will be illuminated to indicate
the necessity jor replacement. Refer to Chapter
IL—Power Plant Instrumentation for additional
imformation.

C4 System Data Senders

In addition to the oxygen sensor, the following data
senders are used to provide the microprocessor with
engine operation data.

* Adaptive Vacuum Switch—Closed during engine

idle and partial throttle engine operation (Adaptive
Mode of Operation).

NOTE: In the Adaptive Mode, the mizture control
(MC) solenoid is regulated to produce predetermined
air/fuel mixture ratios. During acceleration from idle to
partial throttle and deceleration from partial throttle to
idle the oxygen sensor cannot react fast enough to the
changes in the air/fuel mixture. As a consequence, high
HC and CO exhaust gases would be emitted momentar-
ily unless the system switched to predetermined (pro-
grammed) air/fuel mixture ratios.

* Wide Open Throttle (WOT) Switch—When a wide
open throttle condition occurs, the decreased mani-
fold vacuum (at 5 in. Hg, 17 kPa) closes the WOT
switch, which results in the mixture control (MC)
solenoid being regulated to provide the rich air/fuel
mixture necessary for the increased airflow (WOT
Mode of Operation).

* Engine rpm Voltage from Distributor—The mixture
control (MC) solenoid is de-energized until the volt-
age is equivalent to 200 rpm. The result is a rich
air/fuel mixture for engine starting (Inhibit or
Starting Mode of Operation).

* Coolant Temperature Sensor—During engine warm-
up, below 150°F (66°C), the electrical impedance of
the coolant temperature sensor is high. The result is
the ECM (microprocessor) does not accept the oxy-
gen sensor voltage output and a fixed air/fuel mix-
ture is maintained (Open Loop Mode of Operation).

In addition to the above data input to the ECM, the

ECM also determines the temperature of the oxygen
sensor by measuring its electrical impedance. Until the
oxygen sensor is heated to a temperature of 600°F
(320°C), a fixed air/fuel mixture is maintained (Open
Loop Mode of Operation).

Mixturs Control (MC) Solenoid

The MC solenoid is an electro-mechanical device in-
tegral with the model E2SE carburetor that regulates
the air/fuel mixture according to “commands” from the
ECM.

One terminal of the MC solenoid is connected to 12v
(battery voltage) and the other is connected to the ECM.
The ECM functions as a switch that provides either a
ground for current flow to energize the MC solenoid or
an open cireuit to de-energize the MC solenoid. The ECM
switches the MC solenoid ON and OFF ten times a
second.
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When the MC solenoid is energized the needle is in-
serted into the jet and the result is a lean air/fuel mix-
ture. When the solenoid is de-energized the needle is
withdrawn from the jet and the result is a rich air/fuel
mixture.

The average or effective air/fuel mixture is deter-
mined by the length of time thesolenoid is either ener-
gized or de-energized (period of dwell) during each
ON—OFTF cycle (fig. 1J-131).

| <=1 SEC —»-|

.01 SEC
| |
l | 09 sEC
_l ﬂ l ﬂ ————— ENERGIZED
DE-ENERGIZED

RICH AIR — FUEL MIXTURE

.09 SEC

l .01 ;EC
| U o

LEAN AIR — FUEL MIXTURE

- ENERGIZED

— DE-ENERGIZED

90757

Fig. 1J-156 MC Solenoid ON—OFF Cycle

C4 System Maifunction Test Bulb

The C4 System has provision for connecting a test
buib that will inform a technician of the need for ser-
vice. If a malfunction exists, the bulb will illuminate.
The ECM also incorporates a diagnostic program that
will flash a trouble code that identifies the malfunction
when this function is activated.

Thras-Way Cataiytic (TWC) Converter

The TWC converter functions three ways to convert:
e HC to water vapor and carbon dioxide (CO9).
* CO to carbon dioxide (CO9) and oxygen.
* NOx and CO to nitrogen (No) and carbon dioxide
(COQ).
Refer to Exhaust Systems—Chapter 1K for service
information.

COMPUTERIZED EMISSION CONTROL (CEC) SYSTEM

This system is used with six-cylinder engines manu-
factured for sale in California to controi the carburetor
air/fuel mixture and the air injection system (i.e.,
switching air either upstream or downstream).

Micro Computer Unit (MCU)

The MCU is a microprocessor that monitors the oxy- .
gen sensor voltage and, based upon the mode of oper-
ation, generates an output control signal for the model
BBD carburetor stepper motor.

If the system is in the closed loop mode of operation,
the air/fuel mixture will vary according to the oxygen
content in the exhaust gas and current engine operation.

If the system is in the open loop mode of operation,
the air/’ft‘lei mixture will be based on a predetermined
ratio that is dependent on several engine operating
parameters.

ﬂxygeﬁ Sensor

This component of the system provides a variable
analog voltage (millivolts) for the microprocessor (MCU)-
that is proportional to the oxygen content in the exhaust
gas.

Data Senders

In addition to the oxygen sensor, the following data
senders are used to provide the microprocessor (MCU)
with engine operation data.

Three vacuum (ported and manifold) operated electric
switches, two mechanically operated electric switches,
one engine coolant operated switch and one air temper-
ature operated switch are used to detect and send engine
operating data to the MCU. They detect the following
engine operating conditions.

e Cold Engine Start-up and operation

* Wide open throttle (WOT)

e Idle (closed throttle)

e Partial and deep throttle

Components

e Thermal Electric Switch (TES)—The TES is at-
tached to the inside of the air cleaner to provide
either a ground circuit for the microprocessor to
indicate the necessitv for a cold weather engine
start-up (when the air temperature is below the cali-
brated value) or an open circuit to indicate normal
engine start-up (when the air temperature is above
the calibrated temperature).

o Adaptive Vacuum Switch—This switch is controlled
by manifold vacuum and, when closed. indicates an
engine idle condition.

eOpen Loop 1 (OL1) Coolant Temperature
Switeh—This switch is controlled by the engine cool-
ant temperature and is integral with th intake
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manifold heater control switch. When open, the
switch indicates the engine is cold (i.e., temperature
less than 160°F or 71°C).

* Open Loop 2 (OL2) Switch—This switch is mechan-
ically controlled and has a normally closed (NC)
electrical switch. This switch is integral with the
WOT switch, which is mounted at the base of the
carburetor.

* Open Loop 3 (OL3) Vacuum Switch—This switch is
controlled by carburetor ported vacuum and has a
normally closed (NC) electrical contact that in-
dicates a closed throttle condition. The switch is
opened by 3 £ .5 in. Hg (10 %+ 1.7 kPa) vacuum.

* Open Loop 4 (OL4) Vacuum Switch—This switch is
controlled by manifold vacuum. When open, the
switch indicates a deep throttle condition. -

* Wide Open Throttle (WOT) Switch—This mechani-
cally operated electrical switch is controlled by
throttle position to indicate a wide open throttle
condition.

NOTE: For the system to operate properly, all associ-
ated components and related systems must be intact and
operational. This includes EGR valves, EGR related
componentry, correct spark advance vacuum hose rout-
ing, etc.

Engine RPM Voitage

This volitage is supplied from the tach terminal on the
distributor. Until a voltage equivalent to a pre-
determined rpm is received by the MCU, the system
remains in the Open Loop Mode of Operation. The result
is a fixed rich air/fuel mixture for engine starting
purposes.

Stepper Motor

The Stepper Motor is integral with the model BBD
carburetor. It controls the metering pins that vary the
size of the idle and main air inlet orifices located in the
carburetor body. The motor moves the pins in and out of
the orifices in steps according to the control signal gen-
erated by the MCU. The motor has a range of 100 steps,
but the normal operating area is mid-range.

When the metering pins are stepped in the direction of
the orifices, the air/fuel mixture becomes richer: when
stepped away from the orifices, the mixture becomes
leaner.

Check Engine Display

The Check Engine display will be flashed when the
self-diagnostic subsystem has detected a fault. Refer to
Chapter 1L—Power Plant Instrumentation for service
information. Refer to Diagnostic Procedures for trouble-
shooting procedures.

Dual Bed Catalytic Converter

Refer to Exhaust Systems—Chapter 1K for service
information concerning the dual bed (TWC and COC
converter.

SYSTEM OPERATION

There are two primary modes of operation for both
the C4 and CEC Systems:

® open loop

* closed loop

Open Loop Mode of Operation

In general terms, each system will be in the open loop
mode of operation (or a variation of) whenever the en-
gine operating conditions do not conform with the pro-
grammed criteria for closed loop operation. :

During open loop operation the air/fuel mixture is
maintained at a programmed ratio that is dependent on
the type of engine operation involved. The oxygen sensor
data is not accepted by either system during this mode
of operation. The following conditions involve open loop
operation (fig. 1J-157).

* Engine Start-Up

* Coolant or Air Temperature Too Low

* Oxvgen Sensor Temperature Too Low

* [dle

* Wide Open Throttle (WOT)

* Battery Voltage Too Low

Closed Loop Mode of Operation

When all input data conforms with the programmed
criteria for closed loop operation, the oxygen content
output voltage from the oxygen sensor is accepted by the
microprocessor. This resuits in an air/fuel mixture thaz:
will be optimum for the current engine operating condi-
tion-and also will correct any pre-existing too lean or too
rich mixture condition (fig. 1J-137).

NOTE: 4 high oxygen content in the exhaust gas in-
dicates a lean air/fuel mixture. 4 low oxygen content
indicates a rich air/fuel mixture. The optimum air/fuel
mixture ratio is 14.7:1.
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COMPONENT REPLACEMENT

Oxygen Sensor

(1) Disconnect wire connector.
(2) Remove sensor from exhaust manifold.

NOTE: Use Tool J-29533 to remove oxygen sensors
Jrom four-cylinder engines.

(3) Clean threads in manifold.

(4) Coat replacement sensor threads with antiseize
compound.

(5) Install sensor.

(a) Four-cylinder engine: using Tool J-29533,
tighten sensor with 20 to 25 foot-pounds (27 ta 34 Nem)
torque.

(b) Six-cylinder engine: Tighten sensor with 31
foot-pounds (42 Nem) torque.

CAUTION: Ensure that wire terminal ends are prop-
erly seated in connector prior to connecting connector.

(6) Connect wire connector.

NOTE: Do not push rubber boot down on sensor body
beyond 1/2 inch above base.

_NOTE: Ozxygen Sensor pigtail uires cannot be spliced
" or soldered. If broken, replace sensor.

Vacuum Switches

(1) Note positions of vacuum hoses and disconnect
from switches.
(2) Disconnect wire harness connector(s).

NOTE: The swx-cylinder engine (CEC) system has one
connector and the jour-cylinder engine (Cl) system has
two connectors.

(3) Remove vacuum switch and bracker assembly
from right inside fender panel.

NOTE: The vacuum siwwitches are not serviced individ-
ually. The complete assembly must be reviaced as a
unit.

(4) Install replacement vacuum switch and bracket
assembly.

(5) Connect wire harness connector(s).

(6) Connect vacuum hoses.

ECM—MCU

The C4 system microprocessor (CJ only) is located in
the passenger compartment on the left-hand kick panel

(fig. 1J-158). The six-cylinder engine microprocessor is
located in the engine compartment on the left-hand in-
ner fender panel. ‘

LEFT COWL
PILLAR ASSEMBLY

NYLON r{\
SHOULDER [~

WASHER | NS
Jlid
| fmiri -
i
L& =N
.QﬁD’-T ! >
/@’ : o
|l |SILENCER
PAD

ELECTRONIC
CONTROL
UNIT

WATERSHIELD
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Fig. 1J-158 ECM Instailation—CJ Vehicles

(1) Remove unit.
(a) Remove ECM from mounting bracket.
(b) Remove MCU attaching bolts.
(2) Disconnect electrical wire harness connector(s).

CAUTION: Ensure that the terminal ends are mot
Jforced out of position when connecting connector(s).

(3) Connect electrical wire harness connector(s) to
replacement unit.
(4) Install unit.
(a) Install ECM in mounting bracket.

CAUTION: ECM bracket is insulated from chassis
ground. Do not ground dracket!

(b) Install MCU with attaching bolts.

Mixturs Control (MC) Solenoid (Modei E2SE Carburstor)

(1) Remove air cleaner.

(2) Disconnect solenoid wire connector.

(3) Remove retaining screws.

(4) Remove unit from carburetor.

(5) Coat rubber seal (on end of stem) on replace-
ment solenoid with silicone grease or light engine oil.

CAUTION: Solenoid stem must be accurately aligned
m recess at bottom of bow!.

(6) Using new gasket, install replacement solenoid
in carburetor.

(7) Connect solenoid wire connector.

(8) Install air cleaner.
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Stepper Motor (Model BBD Carburstor)

(1) Remove air cleaner.
(2) Disconnect motor wire connector.

CAUTION: Avoid dropping metering pins and spring
when removing motor.

(3) Remove retaining screw and unit from
carburetor.

(4) Install replacement motor on carburetor with
retaining screw. Tighten with 25 inch-pounds (2.8 Nem)
torque. :

(5) Connect wire connector.

(6) Install air cleaner.

Coolant Temperature Switch (or Sensor)

NOTE: For siz-cylinder engines, the coolant temper-
ature switch is integral with the intake manifold heater
coolant temperature control switch.

(1) Disconnect electrical connector.
(2) Remove switch.
(3) Install replacement switch. Tighten with 72
inch-pounds (7 Nem) torque.
* (4) Connect electrical connector.

DIAGNOSTIC PROCEDURES FOR C4 SYSTEM

The C4 System should be considered as a possible
source of trouble for engine performance, fuel economy
and exhaust emission complaints only after normal tests
and inspections that would apply to a vehicle without
the C4 system have been performed. An integral self-
diagnostic subsystem detects the problems that are
most likely to occur.

The diagnostic system will illuminate a test bulb if a
fault exists. By grounding the trouble code test lead
located under the dash the system will flash a trouble
code if a fault has been detected. ;

As a routine system check, the test bulb will also be
illuminated when the ignition switch is first turned on
and the engine not started. If the test lead is grounded,
the system will flash a trouble code 12, which indicates
that the diagnostic system is functioning normal (i.e., no
rpm voltage to ECM). This consists of one flash followed
by a pause and then two flashes. After a longer pause,
the code will be repeated two more times. The cycle will
repeat itself until the engine is either started or the
ignition switch turned off. When the engine is started,
the bulb will remain illuminated for a few seconds.

If the test lead is grounded with the engine operating
and a fault has been detected by the system, the trouble
code will be flashed three times. If more than one fault
has been detected, the second trouble code will be

flashed three times after the first code is flashed. The
series of code flashes will then be repeated.

A troubie code indicates a problem within a specific
circuit, for example, code 14 indicates a problem in the
coolant temperature sensor circuit. This includes the
coolant temperature sensor, wire harness, and electronic
control module (ECM). The procedure for determinin
which of the three is at fault is located in the Trouble
Code 14 chart. For other trouble codes, refer to the
applicable charts.

Because the self-diagnostic subsystem does not detect
all possible faults, the absence of a flashed code does not
always indicate that there is no problem with the sys-
tem. To determine this, a system operational test is
necessary. This test should be performed when the test
bulb does not indicate a problem but the C4 System is
suspected because no other reason can be found for a
specific complaint. In addition to the test bulb, a dwell
meter, test lamp, digital volt-ohmmeter, tachometer,-
vacuum gauge and jumper wires are required to diag-
nose system problems. A test lamp rather than a volt-
meter should be used when so instructed. Although
most dwell meters should be acceptable, if one causes
a change in engine operation when it is connected to
the mixture control (MC) solenoid dwell lead, it
should not be used. The following models of older Sun
tach/dwell units should not be used: G, GA, TDT1, 2,5,
216 and 216-1. ,

The dwell meter, set for the six-cylinder engine scale
and connected to a lead from the mixture control (MC)
solenoid in the carburetor, is used to determine the
air/fuel mixture dwell. When the dwell meter is con-
nected, do not allow the terminal to contact ground. This
includes hoses because they may be conductive. On a
normally operating engine, the dwell at both idle aad
partial throttle will be between 10 degrees and 50 Ze-
grees and will be varying. Varying means the poinzer
continually moves back and forth across the scale. The
amount it varies is not important, only the fact that it
does vary. This indicates closed loop operation, meaning
the mixture is being varied according to the input voit-
age to the ECM from the oxygen sensor. With wide ozen
throttle (WOT) or cold engine operation, the mixture
will be a fixed value and the pointer will not vary. This is
open loop operation, meaning the oxygen sensor outzut
has no effect on the air/fuel mixture. If there is a ques-
tion whether or not the system is in closed loop oper-
ation, richening or leaning the mixture will cause the
dwell to vary if the system is in closed loop operation.

NOTE: Normally, system tests should be performed on
a warm engine (upper radiator hose hot).

Trouble Code Memory

When a fault is detected in the system, the test duib
will be illuminated and a trouble code will be set in
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memory of the ECM. However, if the fault is inter-
mittent, the test bulb will be extinguished when the
fault no longer exists, but the trouble code will remain in
the ECM memory.

Long Term Memory

The ECM (for CJ vehicles) has long term memory.
With this provision, trouble codes are not lost when the
ignition switch is turned off. Certain troubles may not
appear until the engine has been operated 5 to 18 min-
utes at partial throttle. For this reason, and for inter-
mittant troubles, a long term memory is desirable. To
clear the long term memory, disconnect and connect the
battery negative cable.

NOTE: Long term memory causes approximately a 13
ma battery drain with the ignition switch off.

Trouble Codes

The test bulb will only be illuminated under the condi-
tions listed below when a malfunction exists. If the
malfunction is cleared, the bulb will be extinguished and
the code will be reset, except for one fault, code 12. If the
bulb is illuminated intermittently, but no code is stored,
refer to this symptom within Driver Complaint.

* Trouble Code 12—No rpm voltage to the ECM.

* Trouble Code 13—Oxygen sensor circuit. The engine
has to operate for approximately five minutes at
partial throttle before this code will be flashed.

*Trouble Code 14—Shorted coolant temperature
sensor circuit. The engine has to operate two min-
utes before this code will be flashed.

* Trouble Code 15—Open coolant temperature sensor
circuit. The engine has to operate for approximately
five minutes at partial throttle before this code will
be flashed.

* Trouble Codes 21 and 22 (at same time)—Grounded
WOT switch circuit.

* Trouble Code 22—Grounded adaptive vacuum or
WOT switch circuit.

® Trouble Code 23—Open or grounded carburetor MC
solenoid circuit.

*Trouble Code 44—Input to ECM from oxygen sensor
indicates continuous lean mixture. MC solenoid is

regulated to produce continuous rich mixture. The
engine has to operate for about five minutes at par-
tial throttle with a load and the C4 System in closed
loop before this code will be flashed.

* Trouble Codes 44 and 45 (at same time)—Faulty
0Xygen sensor.

* Trouble Code 45—Input to ECM from oxygen sensor
indicates continuous rich mixture. MC solenoid is
regulated to produce continuous lean mixture. The
engine has to operate about five minutes at partial
throttle with a load and the C4 System in closed loop
before this code will be flashed.

* Trouble Code 51—Faulty calibration unit (PROM) or
installation.

* Trouble Codes 52 and 53—Test bulb off, intermittent
ECM problem. Test bulb on, faulty ECM.

* Trouble Code 54—Faulty MC Solenoid and/or ECM.

*Trouble Code 55—Faulty oxygen sensor circuit or
ECM. ‘

When the test bulb is not illuminated with the engine
operating, but a trouble code can be obtained, the situa-
tion must be evaluated to determine if the fault is inter-
mittent or because of engine operating conditions.

For all troubles, except codes 13, 44, and 45, the test
bulb should be illuminated with the engine speed below
800 rpm after five minutes of operation.

If codes other than 13, 44, and 45 can be obtained with
the test bulb off, the diagnostic charts cannot be used
because the system is operating normally. All that can
be performed is a physical inspection of the circuit in-
dicated by the trouble code. It should be inspected for
poor wire connections, frayed wires, etc., then the Sys-
tem Operational Test should be performed.

Faults 13, 44, and 45 require engine operation at par-
tial throttle with an engine load for an extended period
of time before a code will be flashed. Trouble code 15
requires five minutes of operation before it will be
flashed. The diagnostic chart should be used if these
codes are obtained even though the test bulb is not
illuminated at idle.

Calibration Unit (PROM)

The microprocessor has a calibration unit called a

PROM that is programmed with specific instructions-

pertaining to the engine. It is not a replaceable
assembly.

Trouble code 51 indicates the PROM has been in-
stalled improperly or is defective. When code 51 is
flashed the ECM (microprocessor) shouid be replaced
(fig. 1J-159).
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Fig. 1J-159 C4 System

JAUTION: If trouble code 51 was caused by the PROM
(Calibration Unit) being installed backwards, replace
ECXM with another unit. Whenever the Calibration Unit
is installed backwards and the ignition switch is turned
on, the unit is destroyed.

Carburstor Model E2SE Idle Mixturs Adjustment

he idle mixture is calibrated during factory assem-

blv and should normally not need adjustment in the

field. However, if necessary because of results of C4

diagnosis., contamination, overhaul, replace-

ment of parts. etc., it can be adjusted according to the

pmcec;re ou hned below. Because the C4 System is very
’”e or*;coa’ure must be followed precisely.

The dwell indication from the MC Solenoid is used for
the adjustment. During engine idle, it is normal for the
dwell to increase and decrease fairly consistently over a
relatively narrow range, such as 5 degrees. However, it
may occasionally vary by as much as 10 degrees to 15
degrees momentarily because of temporary abrupt mix-
ture changes. The dwell specified in the procedure is the
average for the most consistent variation.

The engine must e allowed to stabilize at idle or 300
'pm. as applicable, before the dwell is acceptabie as a
reference for adjusiment.

Svstem

-:omme.\:.

NOTE: The mixture control solenoid dwell is an in-
dication of the ratio of “on™ to “off " time.

(1) If idle mixture plug has not been removed:
(a) Remove air cleaner and gasket.

WARNING: Battery negative cable must be removec
to prevent a potential fire hazard when fuel pipe is
disconnected.

(b) Disconnect battery negative cable.

(c) Disconnect fuel pipe and vacuum hoses fro—
carburetor. [dentify and tag noses.

(d) Disconnect throttle linkage and electrica.
connectors:

(e) Remove carburetor attaching bolts an:
nuts. and remove carburetor and mounting gasket.

(f) Invert carburetor and drain fuel =
container.

(g) Place inverted carburetor on suitable holz-
ing fixture manifold side up.

CAUTION: Use care to avoid damaging linkage, tubes.
and parts protruding from air horn.

(2) Remove idle mixture screw plug as follows:

(a) Using a punch between two locator points i=
throttle body beneath idle mixture screw plug (manifeic
side) break out throttle body to gain access to idle mix-
ture screw plug. Drive out hardened steel plug cor-
cealing mixture screw.

NOTE: Hardened plug will shatter rather than remaxr.-
ing intact. It is not necessary ‘o remove piug completel. :
instead, remove loose pieces o allow use or Idle Mixt:
Adjusting Tool .J-29030.

(b) Lightly seat screw and back out three turzs
(automatic transmission) or 2-1/2 turns (manual trans-
mission) for preliminary idle mixture adjustment. Final
adjustment must be performed after carburetor s
instaliled.

{cy If plug in air
screw has been removed
lightly seated.
place, removal and auJu::ment is not reguired.

(d) Remove vent stack-ser een as ssembly to
access to lean mixture screw. (Ensure it is installed
adjustment). Turn lean mixture serew in until
seated and back out three turns.

(3) Install carburetor on engine. Install bat er
negative cable. Do not install air cleaner and gaske

'4) Disconnect bow! vent hose at carburetor.

5) Disconnect EGR '.’:‘.l"e and canister purge ~z:i-
uum hose at carburetor and piug carburetor poret.

(6) Connect tachometer o distributor tach ourpLt.
Connect dwell meter to mixture controi solenoid dw=..
test lead (fig. 1J-160).

then back out 1-1/4 turns. If plug
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(V) Place transmission in Park and set parking
brake (manual transmission: Neutral).

WARNING: Use extreme caution when performing ad-
Justment while engine is operating. The fan, pulleys and
belts can cause serious personal injury. Avoid wearing
loose clothing. Do not stand in direct line with fan.

TACHOMETER
CONNECTOCR

/ (BROWN)

TACHOMETER et
LEAD

MIXTURE CONTROL
SOLENOID TEST LEAD
(GREEN)

MIXTURE CONTROL
SOLENOID

BOWL VENT
LINE

90766

MIXTURE CONTROL
SOLENOID

LEAN MIXTURE
SCREW

RICH MIXTURE SCREW
(DO NOT ADJUST)

Fig. 1J-161

(8) Start engine and operate at fast idle for at leas:
three minutes to allow C4 System to switch to Closec
Loop Operation.

NOTE: Adjusting Tool J-29030 is required for
adjustments.

(9) Operate engine at 3000 rpm and adiust lean mix-
ture screw (fig. 1J-161) in increments to obtain averags
dwell as specified in Specifications. Allow time for dwe.
to stabilize after each incremental adjustment. If dwe.’
is too low, back screw out: if too high, turn serew in. I2
unable to adjust to specification, inspect main metering
circuit for leaks, restrictions, etc.

(10) Return engine to idle and adjust idle speed tc
700 rpm.

(11) Adjust idle mixture screw to obtain an averags
dwell as specified in Specifications. If dwell is too low.
slowly back screw out. If too high, slowly turn in. Allow
time for dwell to stabilize after each adjustment. Ad-
justment is very sensitive. Make final dwell check with
adjusting tool removed. If unable to adjust to specifica-
tion, inspect idle circuit for leaks, restrictions, etc.

(12) Disconnect MC solenoid wire connector and look
for an engine speed change of at least 50 rpm. If speec
does not change enough, inspect idle air bleed circuit for
restrictions, leaks, etc. Connect MC Solenoid wire
connector.

VENT STACK (REMOVE)

IDLE AIR BLEED SCREW

(DO NOT ADJUST IF PLUG

IS IN PLACE)
NOTE: VENT STACK
AND IDLE MIXTURE

. NEEDLE PLUG MUST
BE REMOVED BEFORE

? ADJUSTMENT.

IDLE MIXTURE NEEDLE
AND SPRING

30757

Model E2SE Carburstor Adjustment Scraws
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Carburetor Model E2SE Idle Mixture Adjustment Speci!ic:'ations

A 1 i
1 Idle Mixture i g | Lean Mixture
| i Idle Air Bleed
Transmission i c;':r::::" Screw { Siiow Praset d Part Throttle Screw
i Turns
Presat | 1 Preset
* Turns Dwell | R e Dweil
Manual | 170817398 t21/2 25° 1-1/4 3 3g°
Automatic | 17081737 | 3 bR 1-1/4 3 357 o -
g90s8es

(13) Increase engine speed to 3000 rpm and note
dwell as adjusted in step (9) above. If not correct, re-
adjust lean mixture screw and then idle mixture screw.
When correct, reconnect purge and bowl vent hoses,
EGR valve, and adjust idle speed according to Emission
Control Information label instructions. Remove tach-
ometer and dwell meter.

C4 System Tests and Trouble Code Diagnosis

The self-diagnostic system does not detect all possible
faults. The absence of a trouble code does not indicate
there is not a malfunction with the system. To deter-
mine whether or not a system problem exists, an oper-
ational test is necessary.

NOTE: The System Operational Test should also be
performed after all repairs on the Ci System have been
completed.

CAUTION: The wire leading jrom the distributor tacn
terminal to the ECM has an in-series fiiter. The tach-
ometer must be connected only o the distributor side o7
the rilter. -

Driver Complaints

» Poor Engine Performance or Fuel Economy

If the test bulb is not illuminated, normal tests tha:
would be performed on vehicles without the C4 System
should be performed before proceeding to the Oper-
ational Test.

o Alternator Warning Light or Coolant
Temperature Hot.

If the alternator warning lamp is illuminated or cool-
ant temperature is excessively high along with the test
bulb being illuminated, diagnose those problems firs:.
Inspect for fauity connections at coolant temperature
sensor, alternator, MC solenoid. etc., and defective or
loose vacuum hoses and connections. Repair as
necessary.

o Intermittent Test Bulb Display

If the test bulb illuminates intermittently but =
trouble code cannot be obtained, inspect the followinz
items.

NOTE: If for any reason engine speed drops below 20
rom, the test bulb will be illuminated until the speec
exceeds 200 rpm.

(1) Poor connection in circuit from distributor tacz
terminal to ECM terminal A, ignition terminal 1 o
ECM, and ECM terminal T to ground.

(2) Tach filter resistance should be 14,000 to 18.00C
ohms between distributor and ECM terminals (with one
end disconnected) and open circuit to ground.

(3) Low battery voltage (under 9 voits).

(4) Loss of long term memory. Momentarii;
grounding MC solenoid dwell wire connector with engl
idling should cause trouble code 23, which should ',~‘
retained after engine is stopped and restarted. If voita
is present at long term memory terminal but code was
not flashed, ECM is defective.

71 ._,

Hm %)

* Acceleration Stumble

Perror'n Adaptive Vacuum Switch Circuit Test, Lhar:

e All Other Complaints

For all other driver complaints, perform the C4 Svz-
i wit] e".tz!.“e at normai operaiin:

0se AOM‘

NOTE: Anytime an engine is first started. even '~
warm. it must be operated at partial throttle jor =hrz<
minutes or until the dwell starts to vary bejore pre-
ceeding with any test.

WARNING: Use extreme caution when engine s ope=-
ating. Do not stand in direct line with fan. Do not z.-
hands near pulleys. belts or jan. Do not wear o0-<
clothing.

NOTE: Install test buib berore performing tests.
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ECM Terminal Connections

VIEW FROM TOP OF BOX

TACH INPUT

ADAPTIVE VACUUM SWITCH

WOT VACUUM SWITCH

TROUBLE CODE TEST LEAD®

COOLANT TEMPERATURE SENSOR

<[l loolef - ]

OXYGEN SENSOR HI

OXYGEN SENSOR LO

SENSOR RETURN?

TEST BULB

ool Vel el

LONG TERM MEMORY (PLUS)

ECM PCWER GROUND (TO ENG GRD)-

IGNITION POWER

)T

|-

CARBURETOR MIXTURE CCNTROL
SOLENOID

@ GROUND TO OBTAIN MALFUNCTION CODE
( 2) COOLANT, WOT AND ADAPTIVE VACUUM SWITCHES

BLACK
CONNECTOR A
B
C
¥
N D
E
i F
G
H
J
K
GRAY
CONNECTOR L
Mv
N
i
U
\V/
Y

WIRE
COLOR

BLACK/WHITE

BROWN

LIGHT GREEN
WHITE/BLACK
NOT USED
YELLOW

NOT USED
NOT USED
PURPLE

TAN

BLACK

NOT USED

NOT USED
WHITE

RED

BLACK/WHITE
PINK
NOT USED

LIGHT BLUE

90763
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C4 SYSTEM TESTS AND TROUBLE CODE DIAGNOSIS

1. INSTALL TEST BULB, TURN IGNITION SWITCH ON, GROUND TROUBLE CODE “TEST" LEAD, OBSERVE CODE."
2. PLACE TRANSMISSION IN PARK (A.T.) OR NEUTRAL (M.T.) AND SET PARKING BRAKE.
3. DISCONNECT PURGE HOSE FROM CANISTER AND PLUG. DISCONNECT BOWL VENT HOSE AT CARBURETOR.
1. CONNECT TACHOMETER. (DISTRIBUTOR SIDE OF TACH FILTER, IF USED.)
5. DISCONNECT MIXTURE CONTROL (MC) SOLENOID AND GROUND DWELL LEAD.
6. START ENGINE.
7. RUN ENGINE AT 3,000 RPM AND, WITH THROTTLE CONSTANT, RECONNECT MC SOLENOID.
3. OBSERVE RPM. ~
|
l l
[ Less THAN 100 RPM DROP_| [ moRre THAN 100 RPM DROP |
CHECK MC SOL. AND MAIN « REMOVE GROUND FROM DWELL LEAD. :
METERING CIRCUIT. SEE E2SE o CONNECT DWELL METER TO MC SOLENOID DWELL LEAD
CARB., CHAPTER 1J. (USE 6 CYL. SCALE).
o SET CARB. ON HIGH STEP OF FAST IDLE CAM AND RUN FOR
THREE MINUTES OR UNTIL DWELL STARTS TO VARY, WHICH-
EVER HAPPENS FIRST. i
e RETURN ENGINE TO IDLE AND OBSERVE DWELL.™"
. |
| | I
[Fixepso10° | [Fixep10°s0° | [ Fixep 50%55° | VARYING
SEE CHART 2 SEE CHART 3 SEE CHART 4 CHECK DWELL AT 3,000 RPM

|
| I

BETWEEN 10°-50° NOT BETWEEN 10°-50°

REFER TO E2SE CARBURETOR
MIXTURE ADJUSTMENT

= TEST BULB ISNOT ILLUMINATED, SEE CHART 8.

“*OXYGEN SENSOR TEMPERATURE MAY COOL AT IDLE CAUSING THE DWELL TO CHANGE FROM VARYING TO
A FIXED INDICATION BETWEEN 100-500. |F THIS HAPPENS, RUN THE ENGINE AT FAST IDLE TO HEAT THE

SENSOR. :

90769A
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Chart 2—Dwell Fixed Between 5 Degrees and 10 Degrees

e INSTALL TEST BULB

e GROUND TEST LEAD.

o CONNECT DWELL METER TO MC SOLENOID (USE 8-CYL. SCALE).
o WITH ENGINE IDLING, CHOKE ENGINE.

]
| 1

DWELL INCREASES NO DWELL CHANGE '

CHECK FOR AIR LEAK

]
| ]

NO AIR LEAK AIR LEAK
e DISCONNECT OXYGEN SENSOR AND CONNECT
TEST LIGHT FROM BAT. + TERMINAL TO PURPLE
SEE E2SE CARBURETOR, LEAD FROM ECM
S ATTER 1] REPAIR & RECHECK
DWELL INCREASES NO DWELL CHANGE

|

REPLACE OXYGEN SENSCR

CODE 55 FLASHED NO CODE 55 FLASHED
REMOVE BLACK ECM CONNECTOR REPLACE ECM

NC CCODE 55 FLASHED

O
@)
@]
m
[¢]]
(8]
m
—
1
)
£ 8
m
O

REPAIR GROUND IN REPLACE ECM
OXYGEN SENSOR HARNESS

30769 8
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Chart 3—Dwell Fixed Between 10 Degrees and 50 Degrees

e WITH ENGINE IDLING, DISCONNECT COOLANT
SENSOR AND USE JUMPER WIRE TO SHORT
CONNECTOR TERMINALS.

]

|

DWELL CHANGES MORE THAN 5°

REPLACE COOLANT SENSOR

|

NO DWELL CHANGE

'___J

o RECONNECT COOLANT SENSOR.

e DISCONNECT OXYGEN SENSOR CONNECTOR AND
USE JUMPER WIRE TO SHORT CONNECTOR TERMINALS
(NOT OXYGEN SENSOR TERMINALS).
LEAVE SHORTED FOR REST OF CHECKS.

I

50-100 DWELL VARIATION

REPLACE OXYGEN SENSOR

NO DWELL CHANGE

|

CONNECT JUMPER WIRE BETWEEN TERMINALS
J AND K AT ECM.

|

B
50-100 DWELL VARIATION

|

REPAIR OPEN IN WIRES TO
OXYGEN SENSOR

&
NO DWELL CHANGE

l

CONNECT JUMPER BETWEEN TERMINALS
F AND L AT ECM

L
50.100 DWELL VARIATION

|

REPAIR OPEN IN LEADS TO COOLANT
SENSOR AND RECONNECT OXYGEN SENSOR
CONNECTOR

NO DWELL CHANGE

|

REPLACE ECM AND RECONNECT OXYGEN

SENSCR CONNECTCR

9076SC
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Chart 4—Dwell Fixed Between 50 Degrees and 55 Degrees

INSTALL TEST BULB

GROUND “TEST" LEAD.

CONNECT DWELL METER TO MC SOLENOID (USE 6 CYL. SCALE).
WITH ENGINE IDLING, REMOVE LARGE VACUUM HOSE (E.G,,
PCV SOURCE) TO CAUSE AIR LEAK TO ENGINE MANIFOLD
(BUT NOT ENOUGH TO STALL THE ENGINE 1.

DWELL DECREASES NO DWELL CHANGE

SEE E2SE CARBURETOR e DISCONNECT OXYGEN SENSOR WIRE CONNECTOR
g e USE JUMPER WIRE TO SHORT CONNECTOR TERMINALS

CHAPTER 1J
(NOT OXYGEN SENSOR TERMINALS)
DWELL DROPS TO 5°-10° NO DWELL CHANGE
REPLACE OXYGEN SENSOR CONNECT JUMPER BETWEEN ECM TERMINALS . AND K
DWELL DROPS TO 50-100 NO DWELL CHANGE
REPAIR OPEN IN OXYGEN SENSOR RESLACE 2CM

LEADS.

90765C
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Chart 5—Self-Diagnostic Circuit Test

INSTALL TEST BULB,KEY ON,
ENGINE OFF, OBSERVE TEST BULB.

a4

GROUND “TEST” LEAD AND OBSERVE TEST BULB LIGHT

LIGHT OFF

SEE CHART 6

|

[DOES NOT FLASH CODE 12 | | FLASHES CODE 12|

L GROUND TERMINAL D ON ECM CONNECTOR ]

e REMOVE TEST LEAD GROUND.
pa Ty SrnT R o SET PARKING 8RAKE WITH TRANS. IN NEUTRAL.
CODE 12 CODE 12 * RUN AND WARM ENGINE FOR 2 MINUTES (UNDER 800 RPM
FOR AT LEAST 10 SEC.) AND OBSERVE TEST BULB LIGHT
AT IDLE.
REPAIR OPEN
“TEST" LEAD

REMOVE ECM CONNECTOR AND I LIGHT OFFI l LIGHT ON l
OBSERVE TEST BULB LIGHT

|

GROUND TEST LEAD AND
LIGHT ON LIGHT OFF CHECK FOR TROUBLE CODE

e RUN ENGINE ON HIGH STEP OF FAST IDLE CAM
REPAIR GROUNDED REPLACE AND REMOVE VACUUM HOSES FROM WOT,
LEAD FROM BULB coM ADAPTIVE VACUUM SWITCHES AND CARB. AND
TO ECM TERM. R PLUG HOSES.
e OBSERVE TEST BULB LIGH
REPEAT DIAGNGSTIC o REPLACE HOSES 3EFORE RETURNING ENGINE
CIRCUIT. TEST. TOADLE"
]
SEE APPLICABLE TROUBLE CODE
L ! DIAGNCSIS CHART.
~IGHT ON LIGHT OFF LEAVE TROUBLE CODE TEST LEAD
{ e e GROUNDED WHILE USING DIAGNCST'C
| SEE TROUBLE CODE 22 | ff“f”fm TRE(:Jé?;;JEn: CHARTS UNLESS OTHERWISE NSTAUCTES
: D IR IF MORE THAN CNE CODE IS FLASHED, |
- — START WITH THE LOWEST CODE.
| NO CODE FLASHED COLE FLASHED NOTE: ANYTIME AN ENGINE iS STARTED,
r ; ) EVEN A WARM ENGINE, IT MUST BE RUN
[Au_ OTHER ] 13, 15, 44, 45 AT PART THROTTLE FOR THREE MINUTES

T OR UNTIL THE DWELL STARTS TO VARY
BEFORE PROCEEDING WITH CHECKS.

TROUBLE IS INTERMITTENT,
DIAGNCSTIC CODE CHARTS CAN "
NOTE: ALWAYS CHECK FOR CORRECT
NOT 8E USED. MAKE PHYSICAL | O weibous o & G SEEORE
NT i i Ui saruntc

CHECK OF CIRCUIT INDICATED

REFER TO DRIVER _ ’ VDNSIDE?INGH DE:E:T“E.
COMPLAINTS BY TROUBLE CODE.

90769€&
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Chart 8—Test Buib Circuit inoperative

NOTE: LAMP WILL NOT BE ILLUMINATED IF “TEST” LEAD IS GROUNDED 3EFORE THE
IGNITION IS TURNED ON. THE MC SOLENQID WILL ALSO CLICK.

CHECK FUSE AT FUSE BLOCK.

|

[

BLOWN FUSE

REPLACE FUSE - CHECK
FOR CAUSE

1

FUSE OK

I

INSPECT TEST BULB LAMP CONNECTOR FOR
PROPER CONNECTION. WITH IGNITICN ON AND
ENGINE OFF, CHECK VOLTAGE BETWEEN LAMP

CONNECTOR WHITE WIRE TERMINAL AND GROUND.

|

UNDER 10 VOLTS

i

OVER 10 VOLTS

l

CHECK VOLTAGE BETWEEN LAMP CONNECTOR
PINK/BLACK WIRE TERMINAL AND GROUND

CHECK VOLTAGE BETWEEN =CM TERMINAL R AND
GROUND.

|

OVER 10 VOLTS

CHECK BULB AND
WIRE LEADS

1

|

UNDER 10 VOLTS

OVER 10 VOLTS

1

CHECK VOLTAGE BETWEEN
ECM TERMINAL T AND

GROUND

REPAIR OPEN WIRE LEAD BETWEEN FUSE
AND LAMP CONNECTOR

|

UNDER 10 VOLTS

\nicATAD
(R AR R

REPAIR OPEN IN \WIRE LEAD BETWEEN
ECM R TERMINAL AND TEST 8UL3
LAMP CON

|

UNDER 1 VOLT

OVER 1 VOLT

CHECK VOLTAGE BETWEEN'ECV
TERMINAL U AND GROUND

REPAIR ECM
GROUND CONNECTION

|

-

OVER 10 VOLTS

TURN IGNITION OFF AND REPLACE ECM

]

UNDER 10 VOLTS

{

REPAIR OPEN IN WIRE LEAD BETWEEN

TERMINAL U AND TEST BULB LAMP

LAMP

90769F
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Chart 7—Adaptive Vacuum Switch Circuit Test

CONNECT VOLTMETER BETWEEN ECM SIDE (BROWN WIRE} OF ADAPTIVE VACUUM SWITCH
CONNECTOR AND GROUND WITH ENGINE IDLING. DO NOT DISCONNECT CONNECTOR.

UNDER 10 VOLTS OVER 10 VOLTS

WITH ENGINE IDLING,

REMOVE VACUUM HOSE FROM SWITCH CHECK VACUUM AT ADAPTIVE
AND OBSERVE VOLTMETER. VACUUM SWITCH HOSE.

UNDER 10 VOLTS OVER 10 VOLTS OVER 10 IN. HG UNDER 10 IN. HG
CHECK FOR AN OPEN IN NO MALFUNCTION REPAIR VACUUM HOSE
WIRE TO ECM CONNECTOR FOUND IN CIRCUIT OR CONNECTION
TERMINAL B. IF NOT OPEN,

REPLACE ECM

REPLACE VACUUM
SWITCH ASSEMBLY

30763G
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TRCUBLE CODE 12

CHECK CONNECTIONS AT TACH TERMINAL ON
DISTRIBUTOR AND FILTER ASSEMBLY.

el
NOT OK o]
gt
[CreralR ] e IGNITION ON, ENGINE OFF i
e USING A DIGITAL VOLTMETER,
CHECK VOLTAGE 3ETWEEN ECM SIDE
OF TACH FILTER AND GROUND.
T 3
[ UNDER 4 VOLTS | [ overavoLTs |
DISCONNECT CONNECTOR FROM TACH FILTER LEADING TO CHECK FOR OPEMN IN WIRE 2ETWEEN
ECM AND CHECK VOLTAGE AT FILTER END. FILTER AND ECM TERMINAL A. IF
WIRE IS OK, REPLACE ECM.

]

| UNDER 4 VOLTS | [ OVER4VvOLTS |

CHECK VOLTAGE AT DISTRIBUTOR SIDE OF TACH CHECK FOR GROUNDED WIRE BETWEEN TACH
FILTER WITH FILTER DISCONNECTED. FILTER AND ECM TERMINAL A. (¥ NOT
GROUNDED, REPLACE ZCM.

1

[CUNDER 4 VOLTS | [ over4voLTS |

REPAIR OPEN IN WIRE BETWEEN FILTER AND | REPLACE TACK FILTER. |

TACH TERMINAL OF DISTRIBUTOR.

90769
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FUEL SYSTEMS 1J-103

I.lIlIIIlIllllIIIIIIIIIIIl-Il--lllIIlI-lIIlII-lllIl-..lII.I---l---.-IIIlIlIIIIIIIIII---IIIIIEII

e INSTALL TEST BULB
e GROUND “TEST" LEAD.

(USE 8-CYL. SCALE).

SENSOR TERMINALS).

e CONNECT DWELL METER TO MC SOLENOID

e WITH ENGINE IDLING, DISCONNECT OXYGEN SENSOR
CONNECTOR AND CONNECT JUMPER WIRE
BETWEEN CONNECTOR TERMINALS (NOT OXYGEN

1

|
5°.10° DWELL

REPLACE OXYGEN
SENSOR

]

OVER 10° DWELL

CONNECT JUMPER WIRE BETWEEN
ECM TERMINALS J AND K

!

L

OVER 10° DWELL

i

50-10° DWELL

REPLACE ECM

REPAIR OPEN IN
OXYGEN SENSOR WIRE
HARNESS BETWEEN
CONNECTOR AND ECM

90769.
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TROUBLE CODE 14

NOTE: IF THE ENGINE COOLANT IS EXCESSIVELY HOT, CHECK FOR CAUSE OF OVERHEATING
CONDITION BEFORE PERFORMING THE FOLLOWING TEST.

INSTALL TEST BULB

GROUND “TEST” LEAD. :

CONNECT DWELL METER TO MC SOLENOID.
RUN ENGINE AT PARTIAL THROTTLE UNTIL
DWELL STARTS TO VARY.

o WITH ENGINE IDLING, REMOVE CONNECTOR
FROM COOLANT SENSOR.

I

9
| DWELL FIXED |

| DWELL VARIES |

[ REPLACE COOLANT SENSOR

REMOVE BLACK ECM CONNECTOR AND CONNECT TEST LIGHT 3ETWEEN

BATTERY VOLTAGE SOURCE AND TERMINAL F OF CONNECTOR (NOT ECM).

[TiGHT [ ’@LIGHTI

CHECK FOR GROUNDED WIRE BETWEEN
ECM TERMINAL CONNECTOR AND COOLANT
SENSOR. |F NOT GROUNDED, REPLACE ECM.

| REPLACE 2CM |

30769K
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TROUBLE CODE 15

INSTALL TEST BULB

GROUND "“TEST" LEAD.

CONNECT DWELL METER TO MC SOLENOID (USE 6 CYL. SCALE)

STOP AND START ENGINE AND RUN AT PARTIAL THROTTLE FOR
3MINUTES AND OBSERVE DWELL.

e WITH ENGINE IDLING, REMOVE CONNECTOR FROM COOLANT

SENSOR AND CONNECT JUMPER WIRE BETWEEN CONNECTOR TERMINALS.

DWELL CHANGED MORE THAN 5°FROM DWELL

WITH SENSOR CONNECTED [ DWELL UNCHANGED |

CHECK COOLANT SENSOR CHECK FOR AN OPEN IN WIRES
CONNECTION. IF OK, BETWEEN COOLANT SENSOR AND ECM
REPLACE SENSOR. TERMINAL F.

IF WIRES ARE OK, REPLACE ECM.

90769 L.
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TROUBLE CODE 21 AND 22 TOGETHER

e INSTALL TEST BULB

e GROUND ““TEST” LEAD.

e CONNECT DWELL METER TO MC
SOLENOID (USE 5-CYL. SCALE].

e WITH ENGINE IDLING, DISCONNECT WOT
VACUUM SWITCH CONNECTOR.

| 59.10° DWELL; | oveR 10° DWELL |

CONNECT A TEST LIGHT BETWEEN ECM TERMINALS CHECK VACUUM AT WOT
U AND C. NOTE: TERMINAL U IS VOLTAGE SOURCE. SWITCH :

[ UNDER 10 IN. HG [over 101N, HG |

REPLACE ECM
| ]

REMCVE BLACK ECM CONNECTOR
AND OBSERVE TEST LIGHT

[ REPLACE VACUUM SWITCH ASSEMBLY |

| REPAIR HOSE OR HOSE CONNEC™ ONS

REPLACE ECM |

[REPAIR SHORT TO GROUND BETWEEN |
| WOT SWITCH AND ECM E

307T3=M
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TROUBLE CODE 22

INSTALL TEST BULB

DISCONNECT COOLANT SENSOR CONNECTOR.

CONNECT “TEST" LEAD.

CONNECT DWELL METER TO MC SOLENOID (USE 6-CYL. SCALE].
WITH ENGINE IDLING, OBSERVE DWELL.

]

" [ Fixep 5°.10°]

SEE TROUBLE CODES
21 AND 22 DIAGNOSIS

rovsa 10° DWELL

STOP ENGINE

CONNECT COOLANT SENSOR CONNECTOR

DISCONNECT ADAPTIVE VACUUM SWITCH CONNECTOR

CONNECT TEST LIGHT FROM BATTERY + TERMINAL

AND ONE TERMINAL OF ADAPTIVE SWITCH FEMALE CONNECTOR
GROUND THE OTHER TERMINALT

| LIGHT l

REPLACE VACUUM SWITCH
ASSEMBLY

L T ienT]

CONNECT TEST LIGHT BETWEEN BATTERY + TERMINAL AND
BROWN WIRE TERMINAL ON ECM SIDE (MALE) OF CONNECTOR

I LIGHT l I NO UGHT]

REMOVE BLACK ECM | REPLACE ECM |
CONNECTOR AND
OBSERVE LIGHT

e
©
b
[®)
i o
o
i
)
¢
=y

[ REPLACE ECM | | REPAIR SHORT TO GROUND IN WIRE
HARNESS BETWEEN ECM AND ADAPTIVE VACUUM
SWITCH

*OXYGEN SENSORS MAY COOL OFF AT IDLE AND THE DWELL CHANGE FROM VARYING TO FIXED
SETWEEN 109-50°, |F THIS OCCURS, RUNNING THE ENGINE AT FAST IDLE WILL WARM IT UP AGAIN.
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TROUBLE CODE 23 '

CHECK CONNECTIONS AT MC SOLENOID. IF OK, PROCEED. |
I

o TURN IGNITION ON, DO NOT START ENGINE.

¢ DO NOT GROUND “TEST” LEAD.

o CHECK VOLTAGE AT MC SOLENOID DWELL LEAD.

I

UNDER 1OVI ‘ l OVER 10V l

e DISCONNECT MC SOLENOID.
e CONNECT TEST LIGHT BETWEEN
THE SOLENOID CONNECTOR POWER L

TERMINAL (PINK LEAD) AND GROUND.
UNDER 10V OVER 10V
LIGHT |NO LAGHT] REPAIR OPEN CHECK CARBURETOR

| CHECK VOLTAGE AT ECM TERMINAL W |

IN SOL/EMC MC SOL. RESISTANCE.
CONNECT TEST WIRE.
LIGHT BETWEEN CHECK FOR OPEN POWER
SOLENOID CONNECTOR/| | CIRCUIT TO SOLENOQID (BLOWN J ]
TERMINALS. DO NOT FUSE). UNDER 20 OVER 20
USE VOLTMETER. OHMS OHMS
T
l NO LIGHT [ l LIGHT I REPLACE REPLACE ECM |
SOLENOID
AND ECM.
REPLACE
- e —
CARBURETOR MC | LREMOVE GRAY ECM CONNECTOR |
SOLENOQID.

NO LIGHT LIGHT

l REPLACE ECM] REPAIR SHORT TO GROUND
IN SOL/ECM WIRE .

S0769P
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TROUBLE CODE 44
NOTE: |F CODES 44 AND 55 ARE BOTH FLASHED, REPLACE OXYGEN SENSOR AND PERFORM

SYSTEM OPERATIONAL TEST.

e INSTALL TEST 8ULB

e GROUND ECM “TEST” LEAD.

e CONNECT DWELL METER TO MC SOLENOID (USE-6 CYL. SCALE).

o RUN ENGINE ON HIGH STEP OF FAST IDLE CAM AND OBSERVE DWELL.

| 1
| BETWEEN 10%:50° |
[ REPLACE OXYGEN SENSOR | [ WITH ENGINE IDLING, CHOKE ENGINE. |
DWELL INCREASES | : | NO DWELL CHANGE |

DISCONNECT OXYGEN SENSOR AND CONNECT A TEST
LIGHT BETWEEN BATTERY + TERMINAL AND TAN
WIRE TERMINAL !N CONNECTOR (NOT OXYGEN SENSCR

TERMINALS)

[ CHECK FOR AIR LEAK IN VACUUM LINES |

[No LEAK [Leak]

SEE E28E CARBURETOR, REPAIR AND
CHAPTER IJ : RECHECK

| NO DWELL CHANGE |

|

CHECK FOR A SHORT TO GROUND IN TAN WIRE TO ECM TERMINAL K.
{F NOT GROUNDED, REPLACE ECM.

DWELL INCREASES

| CONNECT TEST LIGHT SBETWEEN BATTE! TERMINAL

R
i AND PURPLEZ LEAD TERMINAL IN CONNE

i i
LiGiU ]No LIGHT

REPLACE OXYGEN SENSOR |

¥
CT

N R
un

| CHECK FOR GROUNDED PURPLE WIRE
TO ECM TERMINAL ..
IF NOT GROUNDED, REPLACE =CM. o

]
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TROUBLE CODE 45

e INSTALL TEST BULB
s GROUND ECM “TEST” LEAD.
o CONNECT DWELL METER TO MC SOLENOID (USE §-CYL. SCALE).
o WITH ENGINE IDLING, REMOVE LARGE VACUUM HOSE (E.G.,
PCV SOURCE) TO CAUSE AN AIR LEAK (BUT NOT ENOUGH TO
TALL ENGINE).
DWELL DECREASED | | NO DWELL CHANGE |
e DISCONNECT OXYGEN SENSOR CONNECTOR
SEE E2SE CARBURETOR, o CONNECT JUMPER WIRE BETWEEN CONNECTOR TERMINALS
CHAPTER 1J. (NOT OXYGEN SENSOR TERMINALS)
| DWELL DROPS TO 5°-10° | |_NO DWELL cHANGE
| REPLACE OXYGEN SENSOR| CONNECT JUMPER WIRE 3ETWEEN ECM TERMINALS J AND K
| DWELL DROPS TO 5%10° | | NO DWELL CHANGE |

REPAIR OPEN IN OXYGEN SENSOR
WIRE HARNESS

| REPLACE ECM |

3076SS
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TROUBLE CODE 51-55

TROUBLE! CODE 51 : TROUBLElCODES 52-53

CHECK TO ENSURE ALL CALI-
BRATION UNIT PINS ARE
FULLY INSERTED IN THE
SOCKET AND ALIGNMENT

IS CORRECT. IF OK, REPLACE

REPLACE ECM IF TEST BULB ILLUMINATED.
NO TEST BULB LIGHT, INTERMITTENT ECM
MALFUNCTION.

ECM.
TROUBLE CODE 54
[ cHECK MC SOLENOID RESISTANCE |
P |
ﬁ.ess THAN 20 OHMS rMORE THAN 20 OHMS
o e IGNITION ON, ENGINE NOT STARTED

e REPLACE MCSOLENOID e DISCONNECT MC SOLENOID CONNECTOR
e CLEAR MEMORY e CONNECT TEST LIGHT FROM GROUND
e START ENGINE. OBSERVE TEST TO DWELL LEAD ON MC SOLENQID

BULB e DISCONNECT GRAY ECM CONNECTOR

l NO LIGHT[ ‘ LIGHTI
NO LIGHT LIGHT

| REPLACE ECM |

GROUND TEST LEAD

AND OBSERVE CODE REPAIR SHORT TO POWER SOURCE
IN BLUE WIRE LEADING TO ECM
PERFORM SYSTEM OPER- | |SEE APPLICABLE TRMRINGS W 5 o7
TROUBLE CODES.

TROUBLE CODE 55

CHECK FOR AN OPEN IN
OXYGEN SENSCR RETURN
WIRE TO ECM TERMINAL K.
IF OK, REPLACE ECM.

907639T
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DIAGNUSTIC PROCEDURES FOR CEC SYSTEM

General

The open loop mode of operation occurs when:

e starting engine, engine is cold or air cleaner air is

cold,

¢ engine is idling,

® engine is at wide open throttle (WOT).

When any of these conditions occur, the metering pins
are driven to a predetermined programmed position for
each condition. Because the positions are predetermined
and no feedback from the oxygen sensor relative to the
results is accepted, this type of operation is referred to
as open loop operation. The five open loop operations are
characterized by the metering pins being driven to a
position where they are stopped and remain stationary.

Operational Priorities

Each operation (except closed loop) has a specific me-
tering pin position and because more than one of the
operation selection conditions can be present at one
time, the MCU (microprocessor) is programmed with a
priority ranking for the operations. It complies with the
conditions that pertain to the operation having the high-
est priority. The priorities are as listed below.

* Cold Weather Engine Start-up and Operation

If the air cleaner air temperature is below the cali-
brated value of the thermal electric switch (TES), the
stepper motor is positioned a predetermined number of
steps rich of the initialization position and air injection
is switched upstream. Lean air/fuel mixtures are not
permitted for a preset period following a cold weather
start-up.

* Open Loop 2, Wide Open Throttle (WOT)

Open Loop 2 is selected whenever the air cleaner air
temperature is above the calibrated value of the TES
and the WOT switch has been engaged.

When the Open Loop 2 mode is selected, the stepper
motor is driven to a calibrated number of steps rich of
initialization and the air switch valve routes air down-
stream. However, if the “lean limit” (altitude) jumper
wire is installed. the air is instead routed upstream. The
WOT timer is activated whenever OL2 is selected and it
remains active for a preset period of time. The WOT
timer remains inoperative if the “lean limit” (altitude)
" jumper wire is installed.

* Open Loop 4

Open Loop 4 is selected whenever manifold vacuum
falls below a predetermined level. During OL4 oper-
ation, the stepper motor is positioned at the in-
itialization position. Air injection is switched upstream
during OL4 operation. However, air is diverted down-
stream if the extended OL4 timer is activated and if
“lean limit” (altitude) jumper wire is not installed. Air is
also diverted downstream if the WOT timer is activated.

* Open Loop 3

Open Loop 3 is selected when the spark advance vac-
uum level falls below a predetermined level.

When the OL3 mode is selected, the engine rpm is also *
determined. If the rpm voltage is greater than the cali-
brated value, an engine deceleration condition is as-
sumed to exist. If the rpm voltage is less than the
calibrated value, an engine idle condition is assumed to
exist.

Both deceleration and idle conditions are indepen-
dently selectable to be either an open loop or closed loop
situation. If selected as an open loop situation, the air is
directed upstream.

* Open Loop 1

Open Loop 1 will be selected if the air cleaner air
temperature is above a calibrated value and Open Loop
2, 3 or 4 is not selected, and if the engine coolant temper-
ature is below the calibrated value.

The OL1 mode operates in lieu of normal closed-loop
operation during a cold engine operating condition. If
OL1 operation is selected, one of two predetermined
stepper motor positions are chosen, dependent on
whether or not the altitude circuit (lean limit) jumper
wire is installed.

With each engine start-up, a start-up timer is acti-
vated. During this interval, if the engine operating con-
dition would otherwise trigger normal closed loop
operation, OL1 operation is selected.

* Closed Loop

Closed loop operation is selected after either OLI,
OL2, OL3 or OL4 modes have been selected and the
start-up timer has timed out. Air injection is routed
downstream during closed loop operation. The pre-
determined lean mixture ceiling is selected for a preset
length of time at the onset of closed loop operation.

Open Loop Operation Pradetermined Position Variation

An additional function of the MCU is to correct for a
change in ambient conditions (e.g., high altitude). Dur-
ing closed loop operation the MCU stores the number of
steps and direction that the metering pins are driven to
correct the oxygen content of the exhaust. If the move-
ments are consistently to the same position, the MCU
will vary all open loop operation predetermined meter-
ing pin positions a corresponding amount. This function
allows the open loop air/fuel mixture ratios to be “tai-
lored” to the existing ambient condition during each
uninterrupted use of the system. This optimizes emis-
sion control and engine performance for the ambient
operating condition involved.

Closed Loop Operation

The CEC system controls the air/fuel ratio with mov-
able air metering pins, visible from the top of the carbu-
retor air horn, that are driven by the stepper motor. The
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stepper motor moves the metering pins in increments or
small steps via electrical impulses generated by the
MCU. The MCU causes the stepper motor to drive the
metering pins to a richer or leaner position in reaction to
the voltage input from the oxygen sensor located in the
exhaust manifold. The oxygen sensor voltage varies in
reaction to changes in oxygen content present in the
exhaust gas. Because the content of oxygen in the ex-
haust gas indicates the completeness of the combustion

process, it is a reliable indicator of the air/fuel mixture

that is entering the combustion chamber.

Because the oxygen sensor only reacts to oxygen, any
air leak or malfunction between the carburetor and sen-
sor may cause the sensor to provide an erroneous volt-
age output. This could be caused by a fouled spark plug,
manifold air leak or malfunctioning secondary air check
valve.

The engine operation characteristics never quite per-
mit the MCU to compute a single metering pin position
that constantly provides the optimum air/fuel mixture.
Therefore, closed loop operation is characterized by con-
stant movement of the metering pins because the MCU
is forced constantly to make small corrections in the
air/fuel mixture in an attempt to create an optimum
air/fuel mixture ratio.

Seif-Diagnostic System

The CEC System (fig. 1J-162) should be considered as
a possible source of trouble for engine performance, fuel
economy and exhaust emission complaints only after
normal tests that would apply to a vehicle without the
system have been performed. An integral self-diagnostic
subsystem detects the problems that are most likely to
occur.

The self-diagnostic subsystem illuminates a Check
Engine display on the instrument panel when a fault
oceurs. A trouble code will be flashed to identify the
malfunction.

As a routine bulb and system check, the display will
also be illuminated when the ignition switch is first
turned on and the engine not started. This indicates that
the self-diagnostic system is functioning normally (i.e.,
no engine rpm voltage). When the engine is started, the
display will remain illuminated for a few seconds.

When a fault has been detected, the trouble code will
be flashed five times. The series of code flashes will not
be repeated (unless the ignition is turned off and then
the engine restarted).

A trouble code indicates a problem within a specific
circuit, for example, code 12 indicates a probiem in the
temperature sensing circuit. This includes the coolant
temperature switch, wire harness, thermal electric
switch (TES) and the MCU. The procedure for determin-
ing which of the three is at fauit is located in the Diag-
nostic Test charts. For other trouble code diagnosis,
refer to Trouble Codes.

TIMER

RACKET ﬁ
¥ =

VACUUM SWITCHES
AND BRACKET
ASSEMBLY

e — S OXYGEN
T = SENSOR =

810528

Fig. 1J-162 CEC System

Because the self-diagnostic subsystem does not detect
all possible faults, the absence of a flashed code does not
indicate absolutely that there is no problem with the
system. To determine this, a system operational test is
necessary. It is necessary when the Check Engine dis-
play does not indicate a problem (no code flashed) but
the system is suspected because no other reason can be
found for a specific complaint. A test lamp, digital volt-
ohmmeter, tachometer, vacuum gauge and jumper
wires are required to diagnose system problems.

Long Term Msmory
The MCU does not have a long term memory.
Trouble Codes

The Check Engine display will only be illuminated
and flashed under the conditions listed below when a
malfunction exists. When the malfunction is corrected,
the display will be extinguished and the code will be
reset.

Trouble Code 11—indicated by a flash, a short pause
and a second flash.

In the event of a continuous Check Engine display, or
a trouble code 11 flashed, after the engine has been
started, the following conditions are involved:

 no rpm (tach) voltage to the microprocessor,

e loss of full battery voitage or defective ground

connection,

e a short in the Check Engine display circuit,

* the microprocessor is defective.

Diagnostic Tests 3 and 4 should be performed to iso-
late the problem.
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Trouble Code 12—indicated by a flash, a short pause
and two flashes.

In the event of a trouble code 12 the following condi-
tions are involved. The engine coolant has been greater
than 160°F for at least 8 minutes and the air cleaner
thermal electric switch (TES) indicates that air cleaner
air is still cold. This condition can be caused by:

* a faulty coolant temperature switch,

* a faulty thermal electric switch (TES),

* microprocessor defective.

The following procedure should be utilized to isolate
the problem.

(1) Perform Test 1 (initialization).

(2) Warm engine for 4 minutes or until coolant tem-
perature has stabilized.

(3) Perform Test 12.

(4) Perform Test 9.

(5) If problem is not isolated after completion of
tests, malfunction is intermittent and system cannot be
evaluated until it becomes continuous.

Trouble Code 14—Indicated by a flash, a short pause
and 4 flashes.

In the event of a trouble code 14, the following condi-
tion is involved. The WOT switch mounted on the carbu-
retor indicates a wide open throttle condition while the
adaptive vacuum switch indicates engine vacuum to be
greater than 10 in. Hg. The condition indicates a failure
in one of the following areas:

* WOT switch is stuck in actuated position (switch

failure),

e adaptive vacuum switch fails to close when vacuum

is removed (switch failure),

* short circuit in WOT switch wiring harness,

*open circuit in adaptive vacuum switch wiring

harness,

® microprocessor is defective.

The following procedure should be utilized to isolate
the problem.

(1) Perform Test 1 (initialization).

(2) Warm engine for 4 minutes or until engine tem-
perature has stabilized, turn engine off.

(3) Perform Tests 9 and 10. .

(4) If problem is not isolated after completion of
tests, malfunction is intermittent and system cannot be
evaluated further until it becomes continuous.

Trouble Code 21—indicated by 2 flashes, a short pause
and 1 rlash.

In the event of a trouble code 21, the following condi-
tions are involved. The MCU input indicates that an
engine idle condition exists with less than 10 in. Hg of
manifoid vacuum present. This condition indicates a
failure in one of the following areas:

e faulty OL3 vacuum switch or an open in the wiring

to the switch,

e faulty adaptive vacuum switch or a short circuit in

the wiring to the switch,

e air leak into manifold or ported vacuum,
* microprocessor defective.
The following procedure should be utilized to isolate
the problem.
(1) Perform Test 1 (initialization).
(2) Warm engine for 4 minutes or until engine tem-
perature has stabilized. Turn engine off.
(3) Perform Tests 9, 10 and 14.
(4) If problem is not isolated after completion of
tests, malfunction is intermittent and system cannot be
evaluated until it becomes continuous.

Trouble Code 23—indicated by 2 flashes, a short pause
and three flashes.

In the event of a trouble code 23, the following condi-
tion is involved. The MCU data inputs indicate that
manifold vacuum has been less than 4 in. Hg for more
than 10 minutes or that WOT condition has existed for
more than 10 minutes. This condition indicates a failure
in one of the following areas:

* OL4 and adaptive vacuum switches are defective,

* WOT switch is defective,

* manifold vacuum is not present at vacuum switches,

* microprocessor is defective.

The following procedure should be utilized to isolate
the problem.

(1) Perform Test 1 (initialization).

(2) Warm engine for 4 minutes or until engine tem-
perature has stabilized, turn engine off.

(3) Perform Tests 9 and 10.

(4) If problem is not isolated after completion of

* tests, malfunction is intermittent and system cannot be

evaluated until it becomes continuous.

Trouble Code 24—indicated by 2 flashes, a short pause
and 4 flashes.

In the event of a trouble 24, the following condition is
involved. The coolant temperature switch does not in-
dicate that the coolant temperature has reached 160°F
(T1°C) after twenty minutes of operation.

A failure exists in one of the following areas:

*coolant temperature switch (for intake manifold

heater and OL1 switch),

* wiring harness has an open circuit in OL1, OL4, OL2

switches input wires.

The following procedure should be utilized to isolate
the problem.

(1) Perform Test 1 (initialization).

(2) Warm engine for 4 minutes or until temperature
has stabilized, turn engine off.

(3) Perform Test 9.

(4) If problem is not isolated after completion of
tests, malfunction is intermittent and system cannot be’
evaluated until it becomes continuous.

Initialization
When the ignition system is turned off, the MCU is
also turned off. It has no long term memory circuit for
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prior operation. As a result, it has an initialization func- (2) Secure acrylic sheet with air cleaner wing nut

tion that is activated when the ignition switch is turned after top of air cleaner has been removed.

On. (3) Wear eye protection whenever performing tests.
The MCU initialization function moves the metering (4) When engine is operating, keep hands and arms

pins to the predetermined starting position by first driv- clear of fan, drive pulleys and belts. Do not wear loose

ing them all the way to the rich end stop and then clothing. Do not stand in direct line wnth fan blades.

driving them in the lean direction by a predetermined
number of steps. No matter where they were before

initialization, they will be at the correct position at the 250 INCH HOLE

end of every initialization period. /" VY
Because each open loop operation metering pin posi- 5.5 INCHES
tion is dependent on the initialization function, this t
function is the first test in the diagnostic procedure. 22— \ AL SR
+
Diagnostic Tests :
The steps in each test will provide a systematic eval-
uation of each component that could cause the oper-
ational malfunction or trouble code indicated.

. i 90759
After completing a repair, repeat the test to ensure

the malfunction has been eliminated.

The equipment required to perform the tests is a Fig. 1J-163  Alr Cleaner Cover
tachometer, a hand vacuum pump, a digital volt-ohm-
meter (DVOM) with a minimum ohms-per-voit input
impedance of 10 meg-ohms and a no. 158 bulb (with
socket and jumper wires).

Diagnostic Test 1: Initialization

(1) Remove air cleaner cover. Observe WARNING
WARNING: When performing system diagnostic tests, above. Follow test procedure outlined in Test 1. Refer to
the following safety precautions must be followed. figures 1J-164, 1J-165, 1J-166 and 1J-167.

(1) Shape a sheet of clear acrylic plastic at least
0.250-inch thick and 15 inches x 15 inches, as depicted in NOTE: The metering pins operate in tandem. Only the
figure 1J-163. upper pin is vsible.
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Fig. 1J-164 CEC System Wiring Diagram 90760
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81144

Fig. 1J-165 Stepper Motor Connector

Test Resuits

If after completing the Tests the problem persists,
other engine associated systems that can affect air/fuel
mixture, combustion efficiency or exhaust gas composi-
tion can be causing the fault. These systems include:

* basic carburetor adjustments;

* mechanical engine operation (i.e., plugs, valves,
rings);

* ignition System;
* gaskets (intake manifold, carburetor or base plate);

* loose vacuum hoses or fittings.

INTAKE
MANIFOLD
HEATER

CONTROL ~ ' \
G

SWITCH

OL1 SWITCH

L
s A
S
INSULATOR
A 5 4 .4

© 81146
Fig. 1J-166 Coolant Temperaturs Switch
o (=) COMMON
NORMALLY’
CLOSED (NC
A
S (
0
E
o sl
NORMALLY
OPEN (NO)
0
0
8
81147

Fig. 1J-167 Vacuum Switch



Diagnostic Test 1

INITIALIZATION.TEST.

|

REMOVE AIR CLEANER COVER.

5

FUEL SYSTEMS 1J-117

WHILE OBSERVING METERING PINS, HAV
POSITION WITHOUT STARTING ENGINE. METERING PINS SHO
TOWARD THE FRONT OF ENGINE, REVERSE DIRECTION AND MOVE PARTIALLY BACK
TOWARD REAR, STOP AND REMAIN STATIONARY.

E HELPER TURN IGNITION SWITCH TO ON
ULD MOVE FULLY

NO

A

DISCONNECT WIRE
HARNESS FROM MCU.

Y

OK? YES

Y.

TERMINALS.

TURN IGNITION OFF. LOCATE AIR CLEANER -
MOUNTED THERMAL ELECTRIC SWITCH (TES) AND
DISCONNECT IT FROM WIRE HARNESS. INSTALL A
JUMPER WIRE ACROSS WIRE CONNECTOR

WITH THE IGNITION ON,
TEST PIN 20 OF HARNESS
CONNECTOR FOR BATTERY

J

VOLTAGE. PROCESS DESCRIBED ABOVE, THEN MOVE
FORWARD ADDITIONAL STEPS.

YES N j

' = YES NO_

Y 4

Y Y

TEST PIN 13 FOR REPAIR AND
CONTINUITY TO GROUND. START TEST REMOVE JUMPER WIRE REMOVE JUMPER WIRE
CHECK HARNESS GROUND OVER. AND RECONNECT TES. AND RECONNECT TES.
FOR TIGHT CONNECTION TEST COMPLETE. “ZSTTACH INPUTTO MCL.
AT ENGINE.

CONT'D.

START ENGINE AND OBSERVE METERING PINS.
METERING PINS SHOULD REPEAT INITIALIZATION

81132A
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CONTINUED G *
FROM PREVIOUS ‘
PAGE

REPAIR AND RE-TEST. <

TURN OFF IGNITION AND TEST RESISTANCE
BETWEEN PIN 20 AND PINS 23, 24, 21 AND 22.

TURN IGNITION ON AND DISCONNECT STEPPER
A MOTOR CONNECTOR.

Y

TEST FOR BATTERY VOLTAGE AT PIN 5 OF THE
REPEAT RESISTANCE TEST USING PIN 13 INSTEAD STEPPER MOTOR CONNECTOR.
OF 20. ALL RESISTANCES SHOULD BE EQUAL TO OR

SLIGHTLY HIGHER THAN THOSE INDICATED IN PRE-
VIOUS TEST.

oK NO e,
v A
oK NO
! YES
e TURN IGNITION OFF AND TEST FOUR REMAINING

STEPPER MOTOR CONNECTOR PINS FOR
CONTINUITY TO GROUND. ALL SHOULD INDICATE
REMOVE STEPPER MOTOR AN OPEN CIRCUIT (INFINITE RESISTANCE).

AND INSPECT FOR
EVIDENCE OF PIN BINDING.

Y

OK NO 2
WITH MOTOR REMOVED, 2 i
TURN IGNITION ON,
OBSERVE PIN MOVEMENT.

) YES
%HRE,G‘E'E?S'J'%';‘_QEP@SST TEST FOR CONTINUITY FROM PINS 23, 24, 21 AND 22
NEIPEVE DI RECHE T AT MCU CONNECTOR TO APPROPRIATE PINS AT
FULL SORWRAD (RIEH) STEPPER MOTOR CONNECTOR. INSPECT STEPPER
e R MOTOR CONNECTOR FOR CORRECT COLOR

: ORIENTATION OF WIRES.
HALF-WAY POSITION.

1

CONT'D. CONT'D. 811328



CONTINUED
FROM PREVIOUS
PAGE

_YES

A

OK

NO

Y

REPAIR STEPPER MOTOR
PIN BINDING DEFECT.

REPLACE MCU AND

RE-TEST STEPPER MOTOR.

FUEL SYSTEMS 1J-118

CONTINUED
FROM PREVIOUS
PAGE

¥

CONTINUITY
AND WIRES
OK?

5

REPLACE STEPPER MOTOR.

REPAIR AND START TEST
OVER.

81132C
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Diagnostic Test 2

SYSTEM OPERATIONAL TEST.

l

TURN IGNITION ON.

CHECK
NO ENGINE

Y

DISPLAY

?

PROCEED TO TEST 3.

ILLUMINATES

YES

Y

WITH IGNITION OFF, CONNECT ONE END OF JUMPER
WIRES TO MCU CONNECTOR PINS 5, 6 AND 7.

Y

TURN IGNITION ON AND SIMULTANEQUSLY TOUCH
ALL THREE WIRE ENDS TO GROUND AND IM-

MEDIATELY RELEASE.

Y

CHECK ENGINE DISPLAY WILL EXTINGUISH WHEN
WIRES ARE TOUCHED TO GROUND. DISPLAY
SHOULD ILLUMINATE AGAIN WITHIN 7 SECONDS
AFTER WIRES ARE REMOVED FROM GROUND.

ves / DISPLAY

Y

IF TROUBLE CODE 14 IS
FLASHED PROCEED TO
TESTS 9 AND 10.

FLASHES
CODE
?

CONT'D.

NO

DISPLAY

WHEN
JUMPER
WIRES WERE
ROUNDED,
?

EXTINGUISHED

YES

81131A
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/

CONTINUED CONTINUED CONTINUED
FROM PREVIOUS FROM PREVIOUS FROM PREVIOUS
PAGE PAGE PAGE
I |
TURN IGNITION OFF, THEN
‘:ILJS;'E%E ON, AND MOMENTARILY
GROUND JUMPER WIRES.
WIRE YES
CONNECTED
?
Y
PROCEED TO TEST 11. NO WHEN _JUMPER
WIRES WERE
GROUNDED,
?
YES
TEST VOLTAGE AT PIN 20 OF MCU CONNECTOR. -
TEST FOR GROUND POTENTIAL AT PIN 13 OF MCU
CONNECTOR. ¥
y
CONNECT JUMPER WIRE e Rl g
FROM MCU CONNECTOR SYSTEM
PIN 6 TO GROUND. g
- = A
\ YES
START ENGINE.
REPLACE
MCU AND
RE-TEST
YSTEM.
DISPLAY e {
EXTINGUISHED
AFTER 7
SECONDS
?
]
PROCEED TO TEST 4. DS
CODE b
hO FLASHED £
AFTER 15
SECONDS?
£ 4 ¥
SIMULTANEOUSLY SHORT THREE JUMPER WIRES IF TROUBLE CODE 11
CONNECTED TO PINS 5, 5 AND 7 TOGETHER. FLASHED, PROCEED TO
TZST 4. IF ANY OTHERCODE

CONT'D.

WAS FLASHED, PROCEED
TO TEST 8.

811318
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CONTINUED
FROM PREVIOUS
PAGE :

i

INCREASE ENGINE SPEED TO 1500 RPM FOR 10 SECONDS. MOMENTARILY DEPRESS
ACCELERATOR PEDAL TO WOT POSITION AND RETURN TO IDLE SPEED. ENSURE FAST
IDLE IS NOT ENGAGED. WITH ENGINE AT CURB IDLE, DISCONNECT JUMPER WIRE FROM
PIN 6 OF MCU CONNECTOR. JUMPER WIRE MUST BE DISCONNECTED WITHIN FIRST

MINUTE OF ENGINE OPERATION TO ENSURE THAT ENGINE COOLANT IS NOT AT NOR-
MAL OPERATING TEMPERATURE. )

Y

ALLOW ENGINE TO OPERATE FOR 4 MINUTES AT IDLE SPEED. DURING THIS PERIOD OF
TIME, CONNECT VACUUM GAUGE TO MANIFOLD VACUUM SOURCE.

Y

WHILE OBSERVING VACUUM GAUGE, LOAD ENGINE (E.G., AC ON) AND ACCELERATE

ENGINE UNTIL 10 IN. Hg. VACUUM IS INDICATED ON GAUGE. MAINTAIN ENGINE AT 10 IN.
Hg. VACUUM.

Y

AFTER 10 SECONDS, TOUCH THREE JUMPER WIRES CONNECTED TO PINS 5,6 AND 7 TO
GROUND. MAINTAIN ENGINE AT 10 IN. Hg. VACUUM UNTIL EITHER CHECK ENGINE
DISPLAY ILLUMINATES, TROUBLE CODE FLASHES, OR UNTIL 30 SECONDS HAVE
ELAPSED AFTER THE JUMPER WIRES WERE GROUNDED.

YES

DISPLAY
ILLUMINATED
5

NO YES Y

REFER TO APPLICABLE
TEST(S) FOR TROUBLE
CODE.

y

REPEAT PREVIOUS STEP.

v

- SYSTEM OPERATION IS NORMAL.

PROCEED 7O TEST 9.

81131C
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Diagnostic Test 3

CHECK ENGINE DISPLAY LAMP TEST.

|

TURN IGNITION ON. CHECK ENGINE DISPLAY
SHOULD BE ILLUMINATED.

NO OK YES
?
A Y
WITH IGNITION ON, GROUND PIN 16 OF MCU START ENGINE. CHECK ENGINE DISPLAY SHOULD |
CONNECTOR WITH JUMPER WIRE. REMAIN ILLUMINATED FCR 5 SECONDS.
LAMP Y NO YES
Ao ES ‘
%
NO 5 Y
INSPECT CHECK ENGINE LAMP CONNECTOR FOR REFER TO TEST 3. CHECK ENGINE DISPLAY
PROPER CONNECTION. WITH IGNITION ON AND Y NORMAL.
ENGINE OFF, TEST FOR BATTERY VOLTAGE ATLAMP
CONNECTOR (YELLOW WIRE TERMINAL TO

GROUND).

¥

TEST PIN 13 OF MCU
CONNECTOR FOR

CONTINUITY WITH
10 VOLTS 25;’;'? T‘g‘g GROUND.
OR MORE |
: OVER.
YES NO

TEST FOR CONTINUITY BETWEEN WHITE WIRE PIN
OF LAMP CONNECTOR AND PIN 16 OF MCU
CONNECTOR.

+

&

————

TEST PIN 20 OF MCU \
CONNECTOR FOR FULL
SATTERY VOLTAGE.

Y
CONT'D. CONT'D. CONT'D.

81133A
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CONTINUED CONTINUED CONTINUED
FROM PREVIOUS FROM PREVIOUS FROM PREVIOUS
- PAGE PAGE PAGE
oK NO i NO_| REPAIR AND START TEST
? i OVER.
YES s

REPLACE BULB WITH STANDARD NO. 158

¥ Y
INSTRUMENT BULB.

REPLACE MCU AND START
TEST OVER.

¥y
REPAIR OPEN CIRCUIT AND START TEST OVER.

811338
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DIAGNOSTIC TEST 4

CHECK ENGINE DISPLAY LAMP REMAINS
ILLUMINATED OR TROUBLE CODE 11.

!

INSPECT IGNITION COIL NEGATIVE TERMINAL (TACH) FOR TIGHT CONNECTION.

L §

START ENGINE AND TEST PIN 8 OF MCU
CONNECTOR FOR RPM (TACH) VOLTAGE (SHOULD
BE MORE THAN 5 VOLTS). TURN ENGINE OFF.

YES VOLTAGE NO
oK
2 ? Y
INSPECT FOR TIGHT TEST PIN 8 OF MCU
HARNESS GROUND AND CONNECTOR FOR
TEST PIN 13 OF MCU CONTINUITY WITH COIL
CONNECTOR FOR NEGATIVE TERMINAL.
CONTINUITY WITH
CHASSIS GROUND.
N
' X oK?
. NO
OK? : REPAIR WIRE
CONTINUITY
DEFECT. YES
YES Y TEST PIN 13 OF MCU CON-
NECTOR FOR CONTINUITY
TEST PIN 20 OF MCU REFER TO WITH CHASSIS GROUND.
CONNECTOR FOR FULL TEST 3. A
BATTERY VOLTAGE WITH
IGNITION ON.
A
£ 0K?
N
OK? .
YES
REPAIR IGNITION OR
CHARGING SYSTEM
YES MALFUNCTION.

CONT'D.

81134A
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CONTINUED |
FROM PREVIOUS
PAGE N R
A Y Y
TEST FOR SHORT CIRCUIT CHECK ENGINE DISPLAY CHECK ENGINE DISPLAY
IN CHECK ENGINE DISPLAY ILLUMINATES AND DOES DOES NOT ILLUMINATE.
BY REMOVING PIN 16 FROM NOT EXTINGUISH AFTER 5
MCU CONNECTOR. SECONDS. ¢
¥ REFER TO TEST 3.
REPAIR SHORT TURN ENGINE OFF.
CIRCUIT IN REMOVE AIR CLEANER
| CHECK ENGINE COVER AND EXAMINE

DISPLAY WIRING STEPPER MOTOR

AND REFER TO - METERING PIN POSITION.

TEST 3.

A
RECONNECT PIN 16. START TEST PIN 8 AT MCU
ENGINE AND OBSERVE CONNECTOR FOR RPM
CHECK ENGINE DISPLAY. VOLTAGE.
? =
‘ TURN ENGINE OFF AND
CONTINUE WITH TEST 9.
CHECK ENGINE DISPLAY ILLUMINATES FOR
APPROXIMATELY 5 SECONDS. ‘

REPAIR IGNITION OR
X RE&&CE CHARGING SYSTEM
WITH THE ENGINE OPERATING TEST RPM (TACH) MALFUNCTION.
VOLTAGE AT PIN 8 OF MCU CONNECTOR. WHILE
OBSERVING VOLTMETER MOVE HARNESS WIRES
BACK AND FORTH AND LOOK FOR INTERMITTENT
LOSS OF VOLTAGE.

VOLTAGE

INTERMIT- i
TENT
’;
Y
REPAIR WIRE DEFECT THE MALFUNCTION IS INTERMITTENT. FURTHER
BETWEEN MCU PIN 8 AND EVALUATION IS NOT POSSIBLE UNTIL
COIL NEGATIVE TERMINAL. MALFUNCTION BECOMES CONTINUOQUS.

811348



FUEL SYSTEMS 1J-127

ﬂ

) Diagnostic Test 5

OXYGEN SENSOR AND
CLOSED LOOP TEST

¥

WITH ENGINE OFF, REMOVE AIR CLEANER AND PLUG
ALL VACUUM HOSES.

Y

TURN IGNITION ON FOR 4
SECONDS THEN TURN OFF.

Y

DISCONNECT MCU CONNECTOR. START ENGINE
AND OPERATE UNTIL TEMPERATURE GAUGE
POINTER IS AT MIDRANGE (OR 4 MINUTES).

A

CONNECT POSITIVE PROBE OF DIGITAL VOLTMETER (OR VOLTMETER WITH GREATER

THAN 1 MEGOHM INPUT IMPEDANCE) TO PIN 3 AT HARNESS SIDE OF MCU CONNECTOR
AND NEGATIVE PROBE TO PIN 13 (GROUND).

Y

NOT EXCEED 30 SECONDS.)

INCREASE ENGINE SPEED TO APPROXIMATELY 1200 RPM AND MAINTAIN. CLOSE CHOKE
VALVE AND OBSERVE VOLTMETER. (CLOSE VALVE FOR AT LEAST 15 SECONDS BUT DO

YES

Y

GREATER
THAN 0.6
VOLTS

NO

Y

TURN ENGINE OFF AND CONNECT MCU

CONNECTOR. START ENGINE AND OPERATE FOR A
MINIMUM OF 1 MINUTE.

TURN ENGINE OFF. DISCONNECT AND PLUG AIR
HOSE CONNECTED TO EXHAUST MANIFOLD.

Y

INCREASE ENGINE SPEED TO MORE THAN 1200 RPM.
HOLD THE CHOKE VALVE CLOSED FOR AT LEAST 20
SECONDS AND TURN IGNITION OFF WITH VALVE
CLOSED.

START ENGINE AND OPERATE FOR 1 MINUTE. TEST
OXYGEN SENSOR VOLTAGE (PIN 3 OF MCU
CONNECTOR).

CONT'D.

CONT'D.
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CONTINUED ‘ CONTINUED
FROM PREVIOUS FROM PREVIOUS
PAGE PAGE

+

OBSERVE STEPPER MOTOR METERING PINS. PINS
SHOQOULD BE IN LEAN POSITION (TOWARD REAR OF
ENGINE).

Y 2

POSITION

OK

> PROCEED DISCONNECT OXYGEN

WITH TEST 6 SENSOR CONNECTOR AND
TEST VOLTAGE AT
OXYGEN SENSOR.

STEPPER MOTOR PINS ARE
AT MIDWAY TO FULL RICH
POSITION. REPLACE MCU
AND RE-TEST STEPPER
MOTOR PIN POSITION.

Y Y

REPAIR WIRE HARNESS INSPECT FOR LARGE AIR

BETWEEN Oz LEAK INTO MANIFOLD
CONNECTOR AND MCU VACUUM. IF OK, REPLACE
CONNECTOR. OXYGEN SENSOR.

Y

START ENGINE AND OPERATE FOR 40 SECONDS. INCREASE ENGINE SPEED TO MORE
THAN 1000 RPM AND LOAD ENGINE (E.G., AC ON). OBSERVE STEPPER MOTQCR PIN
MOVEMENT. PINS SHOULD MOVE FORE AND AFT OF A FIXED POINT.

Y

RESTRICT AIR HOSE CONNECTED TO EXHAUST MANIFOLD AND OBSERVE AVERAGE
POSITION OF STEPPER MOTOR PINS.

AVERAGE
POSITION
CHANGED
?

YES NO

Y Y

PROCEED TO TEST 6. PROCEED TO TEST 7.

811358
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N

DIAGNOSTIC TEST 6

AIR INJECTION SYSTEM TEST.

.

DISCONNECT AIR HOSES FROM PORTS A AND B OF AIR SWITCH VALVE. HOSE A IS
CONNECTED TO AIR INJECTION MANIFOLD. HOSE B IS CONNECTED TO CATALYTIC

CONVERTER.

Y

START ENGINE AND WARM TO NORMAL OPERATING TEMPERATURE. TURN IGNITION
OFF.

Y

RESTART ENGINE AND INCREASE SPEED TO 1500 RPM. AIR SHOULD EXHAUST FROM
PORT A OF AIR SWITCH VALVE FOR APPROXIMATELY 30 SECONDS, THEN EXHAUST

FROM PORT B.

)

Y

AIR EXHAUST.

IF NO AIR EXHAUSTS,
INSPECT BASE OF
DIVERTER VALVE FCR

IF AIR EXHAUST FROM
BOTH PORTS, REPLACE AIR
SWITCH VALVE AND
RE-TEST SYSTEM.

Y

Y

Y

AIR
EXHAUST
IS
NORMAL

&

IF AIR CONTINUES TO
EXHAUST FROM PORT A,
INSPECT FOR VACUUM AT
VACUUM HOSE.

YES NO

Y

IF AIR EXHAUSTS ONLY
FROM PORT B8, REMOVE
VACUUM HOSE AND CHECK
FOR VACUUM DURING
FIRST 30 SECONDS OF
OPERATION.

DEPRESS ACCELERATOR
PEDAL TO FLOOR, THEN
RETURN ENGINE TO IDLE

SPEED:
;

A

NO

YES

REPLACE AIR SWITCH
VALVE AND RE-TEST
SYSTEM.

PROCEED TO TEST 8.

CONT'D.

CHECK BASE OF DIVERTER
VALVE FOR AIR EXHAUST.

CONT'D.
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CONTINUED
FROM PREVIOUS
PAGE

YES

NO

TIGHTEN DRIVE BELT FOR
AIR PUMP OR, IF
DEFECTIVE, REPLACE

AIR PUMP.

WITH ENGINE AT 1500 RPM,
DETERMINE IF VACUUM IS
BEING APPLIED TO
DIVERTER VALVE.

YES

NO

Y

Y

PROCEED TO TEST 7.

AND RE-TEST SYSTEM.

REPLACE DIVERTER VALVE

YES

Y

AIR INJECTION
SYSTEM IS OPERATING
NORMALLY.

Y

NO

b 4

CHECK VACUUM HOSE
CONNECTED TO DIVERTER
VALVE FOR VACUUM.

YES VACUUM

PROCEED TO TEST 7.

?

NO

REPLACE DIVERTER VALVE.

CONTINUED
FROM PREVIOUS

811368
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‘ Diagnostic Test 7

DIVERT SOLENOID TEST

!

DETERMINE IF MANIFOLD VACUUM IS PRESENT AT PORT F OF DIVERT SOLENOID.

NO SUPPLY MANIFOLD VACUUM AND PROCEED TO
TEST 6.

YES

TURN IGNITION ON AND TEST FOR BATTERY VOLTAGE AT YELLOW WIRE TERMINAL OF
SOLENOID CONNECTOR.

REPAIR AND RE-TEST. [

TURN IGNITION OFF. DISCONNECT MCU CONNECTOR. WITH OHMMETER, MEASURE
RESISTANCE BETWEEN PINS 20 AND 11 OF MCU WIRE HARNESS CONNECTOR.

CONNECT MCU CONNECTOR. CONNECT JUMPER
WIRE FROM PIN 18 TO CHASSIS GROUND.

Y

|F RESISTANCE IS LESS THAN 50 QHMS, DISCONNECT WIRE CONNECTOR FROM DIVERT
DISCONNECT DIVERT SOLENOID WIRE CONNECTOR SOLENOID. WITH APPROPRIATE LENGTH OF JUMPER
AND TEST RESISTANCE BETWEEN PINS 20 AND 11. WIRE, TEST CONTINUITY BETWEEN ORANGE WIRE
TERMINAL AND MCU CONNECTOR PIN 11.
! ¥ !
CONT'D. CONT'D.

CONT'D.

81137A
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CONTINUED CONTINUED CONTINUED
FROM PREVIOUS FROM PREVIOUS FROM PREVIOUS
PAGE PAGE PATs
START ENGINE AND
— MEASURE VOLTAGE
FROM PIN 11 TO
CIRCUIT DB o YES (CONTINUITY GROUND.
?
4
REPLACE DIVERT
LOCATE AND REPAIR SOLENOID AND REPAIR OPEN CIRCUIT IN
SHORT CIRCUIT. PROCEED | | PROCEED TO * WIRE HARNESS AND
TO TEST 6. TEST 6. PROCEED TO TEST 6.
- YES NO
Y
DISCONNECT VACUUM TEST VOLTAGE BETWEEN

HOSE FROM PORT D OF
DIVERT SOLENOID.

b/

DETERMINE IF VACUUM IS PRESENT AT PORT D.

4

PINS 20 AND 13 OF MCU
CONNECTOR. PIN 13 IS
GROUNDED.

2

REPAIR AND PROCEED TO
TESTE:

REPLACE DIVERT SOLENOID
AND PROCEED TO TEST 6.

REPLACE MCU AND
RE-TEST DIVERT
SOLENOID.

DISCONNECT JUMPER WIRE FROM PIN 19 OF MCU CONNECTOR. DISCONNECT WQOT
SWITCH WIRE CONNECTOR. DISCONNECT THERMAL ELECTRIC SWITCH (TES) (LOCATED
IN AIR CLEANER). INCREASE ENGINE SPEED TO 1500 RPM.

CONNECTORS. PROCEED TO TEST 8.

TURN ENGINE OFF. CONNECT ALL DISCONNECTED

1 CONNECTOR.

TEST FOR BATTERY VOLTAGE AT PIN 11 OF MCU

VOLTAGE \NO

REPLACE DIVERT SOLENOID. >

> REPLACE MCU.

Y

PROCEED TO TEST 6.

811378

e



FUEL SYSTEMS 1J-133

“

Diagnostic Test 8

UPSTREAM SOLENOID TEST
y

DETERMINE IF MANIFOLD VACUUM IS SUPPLIED TO PORT F OF SOLENOID.

REPAIR AND PROCEED TO TEST 6.

TURN IGNITION ON. WITH VOLTMETER, TEST FOR BATTERY VOLTAGE (12Vv) AT
SOLENOID (YELLOW WIRE TERMINAL).

NO SUPPLY BATTERY VOLTAGE TO SOLENOID WITH
JUMPER WIRE AND PROCEED TO TEST 6.

VOLTAGE
OK
?

TURN IGNITION OFF. DISCONNECT MCU HARNESS CONNECTOR. WITH
VOLT-OHMMETER, MEASURE RESISTANCE BETWEEN PIN 12 AND PIN 20 OF
WIRE HARNESS.

CONNECT MCU HARNESS CONNECTCR AND
YES | DISCONNECT VACUUM HOSE AT PORT D OF
SOLENOID. START AND WARM ENGINE FOR AT
LEAST 4 MINUTES.

DISCONNECT WIRE CONNECTOR FROM SOLENOID.
YES | USING LONG JUMPER WIRE, TEST CONTINUITY
BETWEEN SOLENOID (PINK WIRE) AND PIN 12 OF
MCU HARNESS CONNECTOR.

§ 4

DISCONNECT SOLENOID WIRE CONNECTOR AND STOP ENGINE AND DISCONNECT WOT AND
RE-MEASURE RESISTANCE. THERMAL ELECTRIC SWITCHES.

f " !

CONT'D. ; ~ CONT'D. CONT'D.
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CONTINUED CONTINUED
FROM PREVIOUS FROM PREVIOUS
PAGE PAGE

OPEN
CIRCUIT
?

YES

NO Y

CONTINUED
FROM PREVIOUS
PAGE

!

CONNECT JUMPER WIRE FROM PIN 5 AND PIN 6 OF
MCU HARNESS CONNECTOR TO GROUND. START
ENGINE AND MEASURE VOLTAGE AT PIN 12 DURING
FIRST 30 SECONDS OF ENGINE OPERATION (IF 30
SECONDS IS EXCEEDED, TURN ENGINE OFF AND
RESTART).

Y
REPLACE SOLENOID AND PROCEED TO TEST 6.

Y

LOCATE AND REPAIR SHORT CIRCUIT. PROCEED TO
- TEST B,

REPAIR WIRE HARNESS AND PROCEED TO TEST 6. |-

REPLACE UPSTREAM SOLENOID AND PROCEED TO

YES /\ess THAN

3 VOLTS
?

Y

TEST PIN 20 OF MCU
HARNESS CONNECTOR
FOR BATTERY VOLTAGE.

TEST 6.

YES

Y

TURN ENGINE OFF. RESTART ENGINE AND CHECK
PORT D FOR VACUUM. AFTER 30 SECONDS,
VACUUM SHOULD APPEAR AT PORT D.

L 2 NO .
VOLTAGE
WAIT FOR 60 SECONDS AND RE-TEST VOLTAGE. . 07K
YES

BATTERY
VOLTAGE
?

Y

REPAIR AND RE-TEST.
A

Y

EST MCU HARNESS
CONNECTOR PIN 13 FOR
CONTINUITY TO GROUND.

SOLENOID AND PROCEED

NO REPLACE UPSTREAM
TO TEST 6.
YES
TEST COMPLETE.
SOLENOID OPERATION IS

NORMAL.
REMOVE JUMPER WIRE
AND CONNECT HOSES.

NO

REPLACE MCU AND YES
RE-TEST UPSTREAM
SOLENOID.

811388
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DIAGNOSTIC TEST 9

OPEN LOOP SWITCHES TEST

:

TURN IGNITION SWITCH ON. USING STANDARD VOLT-OHMMETER, TEST FOR
CONTINUITY FROM MCU CONNECTOR PINS 5, 6 AND 7 AND PIN 13 (GROUND).

ALL
PINS
OPEN
CIRCUIT
?

YES

: 4

WITHOUT STARTING ENGINE, DEPRESS
ACCELERATOR PEDAL TO FLOOR WHILE
MONITORING PIN 7 WITH METER.

HAS
CONTINUITY
TO GROUND
BUT NOT
PIN 6
?

DISCONNECT VACUUM SWITCH WIRE
HARNESS CONNECTOR FROM SWITCH
ASSEMBLY AND RE-TEST PIN 5.

PIN 7
OPEN
CIRCUIT
?

NO

PIN 5
DISCONNECT MCU o
! HARNESS CONNECTOR cokepmitiy
INSPECT CARBURETOR THROTTLE LINKAGE TO AND RE-TEST PIN 5. i g
DETERMINE IF WOT SWITCH IS MECHANI- :
CALLY ACTUATED AT WOT POSITION. :
Y _ o
REPEAT UNTIL REPAIR WIRE HAR-
SATISFIED WOT NESS BETWEEN OL |YES REMOVE ALL VAC-
SWITCH IS SWITCH 3 AND MCU CONTINUITY UUM HOSES FROM
FUNCTIONING CONNECTOR, PIN 5. TO GROUND WAL ST LRES
PROPERLY. - AND CHECK FOR
i} TRAPPED VACUUM.
A 4
Y
REPLACE MCU.
_YES OK NO TRAPPED
3 { VACUUM
Y REPLACE VACUUM
NO SWITCH ASSEMBLY.
INSPECT VACUUM HOSES |
REPAIR AND Y FOR BLOCKAGE AND
¥ Y RE-TEST. ¥ - RE-START TEST. REPAIR. RE-START TEST.

CONT'D. CONT'D.

8113%A
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T e S B e e o 08

CONTINUED
FROM PREVIOUS
PAGE

=

CONTINUED
FROM PREVIOUS

PAlGE

NO

AND TEST FOR

DISCONNECT WOT SWITCH
ELECTRICAL CONNECTOR

BETWEEN PINS 3 AND 4 OF
SWITCH CONNECTOR.

CONTINUITY

NO

OPEN
CIRCUIT

YES

Y

SWITCH AND
RE-TEST.

REPLACE WQT

o
<

TEST PIN 4 OF WOT SWITCH
WIRE HARNESS FOR
CONTINUITY WITH GROUND.

CONTINUITY
TO GROUND
?

HAS YES

DEPRESS ACCELERATOR PEDAL TO FLOOR AND
RE-TEST PIN 6.

PIN 6

REMOVE ALL VACUUM HOSES
FROM VACUUM SWITCHES AND
CHECK FOR TRAPPED VACUUM.

STILL

HAS

CONTINUITY

TO GROUND
?

YES

OK

NO

RE-TEST.

REPAIR WOT SWITCH
GROUND CIRCUIT AND

REPAIR OPEN CIRCUIT
BETWEEN WOT SWITCH
AND PIN 7 OF MCU
CONNECTOR.

RE-TEST.

¥

CONNECTOR. START

GROUND.

DISCONNECT MCU HARNESS

INCREASE ENGINE SPEED TO
1800 RPM AND MAINTAIN
WHILE RE-TESTING PINS 5
AND 6 FOR CONTINUITY WITH

ENGINE.

CONT'D.

REPLACE VACUUM
SWITCH
ASSEMBLY

AND RE-TEST

TRAPPED
VACUUM
?

DISCONNECT VACUUM
SWITCH ELECTRICAL
CONNECTOR AND
RE-TEST PIN 6.

INSPECT VACUUM HOSES
FOR BLOCKAGE. REPAIR
AND RE-TEST SWITCHES.

PIN 6
STILL
HAS
CONTINUITY
TO GROUND,

NO

DISCONNECT DUAL FUNCTION OL1 COOLANT
TEMPERATURE SWITCH AND RE-TEST PIN 6.

TEST FOR CONTINUITY
FROM PIN A OF
TEMPERATURE SWITCH
TO GROUND.

NO

HAS

PIN 6
STILL
HAS
CONTINUITY
TO GROUND
)

DISCONNECT MCU
HARNESS
CONNECTOR

AND RE-TEST

PIN 8.

YES

CONTINUITY
WITH GROUND
?

REPLACE MCU.
RECONNECT ALL
CONNECTORS AND
RE-TEST SWITCHES.

CONTINUITY
JO GROUND,
?

YES

i 5

REPLACE DUAL FUNCTION
COOLANT TEMPERATURE
SWITCH. RECONNECT ALL
CONNECTORS AND
RE-TEST SWITCHES.

REPAIR WIRE HARNESS BETWEEN PIN 6
AND PIN A OF COOLANT TEMPERATURE
SWITCH.

CONT'D.

CONTD. g4yy308
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CONTINUED CONTINUED CONTINUED
FROM PREVIOUS FROM PREVIOUS FROM PREVIOUS
PAGE PAGE PAGE

\ 't .
NO | REPAIR WIRE HARNESS SHORT CIRCUIT TO
GROUND BETWEEN PIN B OF TEMPERATURE
SWITCH AND VACUUM SWITCHES.
NO
RECONNECT ALL

CONTINUITY
TO GROUND
?

4 CORRECT MECHANICAL

INSPECT WOT SWITCH FOR
ACTION AND CLEARANCE

WITH VACUUM GAUGE, DETERMINE IF VACUUM
APPLIED TO OL3 SWITCH IS GREATER THAN 3 IN. Hg.
AT 1800 RPM.

CONNECTORS AND
RE-TEST SWITCHES.

NO

YES

VACUUM
GREATER
THAN
3 IN. Hg.
?

REPAIR AIR LEAK INTO
PORTED VACUUM CIRCUIT.
RE-TEST SWITCHES.

Y

REPAIR AND TEST PIN 7
FOR CONTINUITY TO

GROUND. (IF SWITCH IS
DEFECTIVE, REPLACE IT))

Y

DISCONNECT MCU HARNESS CONNECTOR AND
TEST PIN 7 FOR CONTINUITY TO GROUND.

DISCONNECT VACUUM SWITCH ASSEMBLY WIRE
HARNESS CONNECTOR AND TEST CONTINUITY
BETWEEN PINS 1 AND 2 OF CONNECTOR WHILE
ENGINE SPEED IS 1800 RPM. VACUUM MUST BE

GREATER THAN 3 IN. Hg.

y

REPLACE WOT SWITCH

AND RE-TEST SWITCHES.

4

OPEN
CIRCUIT
?

NO

Y ol

DISCONNECT WOT SWITCH CONNECTOR AND TES™
PIN 7 FOR CONTINUITY TO GROUND.

R

Y

REPAIR WIRE HARNESS
BETWEEN PIN 5 AND
VACUUM SWITCH
ASSEMBLY. RE-TEST
SWITCHES.

SWITCHES.

REPLACE VACUUM SWITCH
ASSEMBLY AND RE-TEST

REPAIR WIRE
HARNESS BETWEEN
PIN 7 AND WCT
SWITCH.RECONNECT
ALL CONNECTORS

CONT'D.

AND RE-TEST
SWITCHES.

GRCOUND
?

REPLACE MCU.
RECONNECT ALL
CONNECTORS AND
RE-TEST SWITCHES.
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CONTINUED
FROM PREVIOUS
PAGE

LNO

PINS 5
AND 6
~ NO pos YES
BOTH 3
OPEN
? DETERMINE IF MANIFOLD
VACUUM IS BEING APPLIED
! TO OL4 VACUUM SWITCH,
Y (CENTER SWITCH).

DISCONNECT VACUUM SWITCH ASSEMBLY YES
CONNECTOR AND TEST FOR CONTINUITY BETWEEN
PINS 2 AND 3 WITH ENGINE AT IDLE SPEED.

MANIFOLD
VACUUM
?

Y

OPEN REPLACE VACUUM SWITCH SUPPLY MANIFOLD
CIRCUIT | ASSEMBLY AND RE-TEST VACUUM TO SWITCH
? SWITCHES. i eI T
SWITCHES.

TEST PIN 3 ON HARNESS SIDE OPEN YES
. OF CONNECTOR FOR | CIRCUIT ]
CONTINUITY TO GROUND. ?

PIN 5

HAS
CONTINUITY, ” }
PIN 6
IS OPEN DISCONNECT WOT SWITCH CONNECTCR AND TEST
? CONTINUITY BETWEEN PINS 1 AND 4 ON SWITCH.
YES I
ALLOW ENGINE TO PIN 6 ]
OPERATE ADDITIONAL 2 OPEN T cka
MINUTES AND RE-TEST CIRCUIT AND RE-TEST. | no
Y PIN 6. ? |
TURN ENGINE OFF. REMOVE WIRE HARNESS YES
CONNECTOR FROM OL1 CT SWITCH (LOCATED ON
INTAKE MANIFOLD). TEST FOR CONTINUITY TEST CONTINUITY BETWEEN PIN 4 ON HARNESS
BETWEEN PINS A AND B OF SWITCH. SIDE OF SWITCH CONNECTOR AND GROUND.
Y
P Y 811380
CONT'D. CONT'D.

CONT'D.
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CONTINUNED
FROM PREVIOUS
PAGE

NO

CONTINUED
FROM PREVIOUS

PAGE

TYES

RETURN ENGINE TO IDLE
SPEED AND RE-TEST PIN 5
AT MCU CONNECTOR.

RAPIDLY INCREASE
¥ | ENGINE RPM AND RETURN
TO IDLE SPEED TO ENSURE
SWITCH IS OK. )\

NO

OPEN
CIRCUIT
?

INSPECT FOR STICKING
CARBURETOR FAST IDLE
CAM.

PIN 5.

FREE CAM AND RE-TEST

y NO

REPAIR GROUND
CIRCUIT TO WOT
SWITCH AND

RE-

NO

TEBT.

YES

CONTINUED
FROM PREVICUS

PAGE

YES

YES

REPLACE OL1
SWITCH AND

REPAIR WIRE FROM PIN 1 OF WOT SWITCH
CONNECTOR TO PIN 2 OF VACUUM SWITCH
CONNECTOR AND RE-TEST.

RE-TEST SWITCHES.

DISCONNECT VACUUM
SWITCH ASSEMBLY
CONNECTOR.

4| TEST CONTINUITY FROM PIN

2 OF VACUUM SWITCH

"] CONNECTOR TO PIN B
OF OL1 TEMPERATURE
SWITCH CONNECTOR.

YES

NO

REPAIR OPEN
| CIRCUIT AND
RE-TEST.

REPAIR WIRE BETWEEN

MCU CONNECTOR

PIN 6

AND PIN A OF OL1 SWITCH.

RE-TEST.

NO

NO

YES

REPLACE VACUUM SWITCH ASSEMBLY AND

RE-TEST SWITCHES.

VACUUM AND

VACUUM.

CHECK VACUUM HOSE
CONNECTED TO OL3
SWITCH FOR PORTED

ANY

RESTRICTIONS THAT
WOULD CAUSE TRAPPED

ENSURE PROPER
VACUUM

IS APPLIED

TO SWITCH ANC
RE-TEST.

8113S%
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Diagnostic Test 10

!

ADAPTIVE SWITCH TEST

WITH ENGINE OFF, DISCONNECT MCU HARNESS CONNECTOR. TEST CONTINUITY
BETWEEN PIN 17 OF HARNESS END OF CONNECTOR AND GROUND.

NO

CONTINUITY
?

DISCONNECT VACUUM HOSE FROM ADAPTIVE
SWITCH. INSPECT FOR RESTRICTIONS THAT WOULD
CAUSE TRAPPED VACUUM.

YES

Y

CHECK ADAPTIVE SWITCH FOR MANIFOLD VACUUM
INPUT.

YES

Y

MANIFOLD VACUUM

REPAIR AND RE-TEST
SWITCH.

INSPECT ALL ASSOCIATED
HOSES FOR RESTRICTIONS.

Y

VACUUM
7

YES

MANIFOLD

NO

y L]

L APPLY MANIFOLD
VACUUM AND CONTINUE.

Y

DISCONNECT VACUUM SWITCH ASSEMBLY
CONNECTOR. TEST CONTINUITY BETWEEN PIN 4

START ENGINE AND TEST FOR CONTINUITY
BETWEEN PIN 17 OF MCU CONNECTOR AND

GROUND.

AND GROUND.
NO YES
¥ Y
CONT'D. CONT'D.

OPEN

YES
‘ CIRCUIT
?

CONT'D.

NO

CONT'D.

81140A
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CONTINUED CONTINUED CONTINUED CONTINUED
FROM PREVIOUS FROM PREVIOUS FROM PREVIOUS FROM PREVIOUS
PAGE PAGE PAGE PAGE
l“o ls
NO
REPLACE VACUUM SWITCH RAPIDLY INCREASE
ASSEMBLY AND RE-TEST. ENGINE SPEED TO FORCE
YES VACUUM BELOW 10 IN. Hg. b
WHILE MONITORING PIN
3 17. REPEAT SEVERAL
TIMES.

REPAIR WIRE HARNESS BETWEEN PIN 17 OF MCU
CONNECTOR AND PIN 4 AT VACUUM SWITCH
ASSEMBLY. RE-TEST.

NO

INCREASE IN
ENGINE
SPEED

C TEST COMPLETE.

Y

DISCONNECT VACUUM SWITCH ASSEMBLY
CONNECTOR. TEST CONTINUITY BETWEEN PIN 4ON
SWITCH AND GROUND.

OPEN

REPLACE VACUUM SWITCH ASSEMBLY AND NO CIRCUIT
?

RE-TEST SWITCH.

REPAIR SHORT CIRCUIT 3ETWEEN MCU
CONNECTOR PIN 17 AND VACUUM SWITCH
HARNESS CONNECTOR PIN 4. RE-TEST SWITCH.

811408
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Diagnostic Test 11

ALTITUDE CIRCUIT TEST

|

WITH ENGINE PREVIOUSLY WARMED, START ENGINE. WITH ENGINE AT CURS IDLE

SPEED, DISCONNECT ADAPTIVE SWITCH VACUUM HOSE AND PLUG. OBSERVE CHECK
ENGINE DISPLAY.

TROUBLE
k- CODE 21 i

FLASHES
?
NO .~ ALTITUDE ALTITUDE\VYES
SYSTEM JUMPER WIRE JUMPER WIRE SYSTEM
OK. INSTALLED INSTALLED OK.
?
WITH OHMMETER, TEST CONTINUITY BETWEEN WITH OHMMETER, TEST CONTINUITY BETWEEN
PINS 18 AND 13 OF MCU CONNECTOR. PINS 18 AND 13 AT MCU CONNECTOCR.
YES /conTinumyNNC NO YES
?
Y Y
REPLACE MCU AND RESAIR SHORT CIRCUIT TO
ity | GROUND FRCM PIN 18 OF
MCU CONNEZTOR.
RE-TEST,
Y
INSTALL JUMPER WIRE BETWEEN PIN 18 AND Y

GROUND. RE-TEST.

PROCEED TO TESTS 9 AND 0 IF NOT PREVIOUSLY
PERFORMED. IF RESULTS OF TESTS 9 AND 10 ARE
OK, REPLACE MCU AND RE-TEST CIRCUIT.

81141
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Diagnostic Test 12

THERMAL ELECTRIC SWITCH (TES) TEST

-

WARM ENGINE UNTIL AT NORMAL OPERATING TEMPERATURE. IF VEHICLE HAS BEEN
RECENTLY EXPOSED TO ENVIRONMENT WITH TEMPERATURE BELOW 40°F (4.5°C),

ALLOW 2 EXTRA MINUTES FOR ENGINE WARM-UP. WITH OHMMETER, TEST CONTINUITY
BETWEEN PIN 19 AND CHASSIS GROUND.

YES OPEN NO
- CIRCUIT >
?
A
SWITCH ¥
OK. DISCONNECT AIR CLEANER MOUNTED TES
CONNECTOR AND RE-TEST.

REPLACE TES
AND RE-TEST.

DISCONNECTMCU CONNECTORANDTESTPIN 18TO
GROUND.

REPAIR SHORT CIRCUIT IN
WIRE HARNESS 3ETWEEN
PIN 19 AND GROUND.
RE-TEST SWITCH.

ONTINUITYN_YES

REPLACE MCU AND RE-TEST SWITCH.

81142
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|

Diagnostic Test 13

CLOSED LOOP OPERATIONAL TEST

START AND WARM ENGINE UNTIL COOLANT TEMPERATURE HAS STABILIZED. REMOVE
AIR CLEANER COVER AND INCREASE ENGINE SPEED TO 2000 RPM AND MAINTAIN WHILE
OBSERVING CARBURETOR STEPPER MOTOR METERING PINS.

METERIN

PINS .STEP

TO FULL RICH

OR LEAN

OSITIO
>

NO

METERING

PINS OSCILLATE

AROUND A

FIXED

POINT
7

YES

NO
PROCEED TO TEST 9.

PERFORM TEST 5.

PERFORM TEST 5.

4

IF STEPPER MOTOR PINS
ARE OSCILLATING NEAR
MIDPQINT, CLOSED LOOP
CIRCUIT IS FUNCTIONING
NORMALLY. TEST
COMPLETE.

81143
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~

Diagnostic Test 14

VACUUM SWITCH FUNCTIONAL TEST

WITH MCU CONNECTOR DISCONNECTED AND ENGINE OFF, TEST CONTINUITY BETWEEN
PIN 17 AND PIN 13.

Y
2 —>{ PROCEED TO TEST 10.

DISCONNECT VACLUM HOSE CONNECTED TO ADAPTIVE SWITCH AND CONNECT
VACUUM PUMP TG SWITCH. APPLY VACUUM OF 11 IN. Hg. TO SWITCH AND OBSERVE

OHMMETER CONNECTED TO PINS 17 AND 13.

REPLACE VACUUM SWITCH
ASSEMBLY. RE-TEST
SWITCH.

NO

SLOWLY DECREASE VACUUM APPLIED TO SWITCH TO 9 IN. Hg. AND OBSERVE
OHMMETER CONNECTED TO PINS 17 AND 13.

NO REPLACE VACUUM SWITCH
ASSEMBLY AND RE-TEST
SWITCH.

DISCONNECT VACUUM PUMP FROM ADAPTIVE SWITCH AND CONNECT VACUUM HOSE.
START ENGINE AND TEST CONTINUITY BETWEEN PINS 5 AND 13.

OPEN
CIRCUIT
?

NO

e PRCCEED 7O TEST 9.

CONT'D.

81144A
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\

CONTINUED
FROM PREVIOUS
PAGE

l

DISCONNECT VACUUM HOSE CONNECTED TO OL3 SWITCH AND CONNECT VACUUM
PUMP TO SWITCH. APPLY VACUUM OF 4 IN. Hg. TO SWITCH. OBSERVE OHMMETER

CONNECTED TO PINS 5 AND 13.

NO

REPLACE VACUUM SWITCH
ASSEMBLY AND RE-TEST
SWITCH.

DECREASE VACUUM APPLIED TO SWITCH TO 2 IN. Hg. AND RE-TEST CONTINUITY

BETWEEN PINS 5 AND 13.

OPEN NO

CIRCUIT
?

REPLACE VACUUM SWITCH
ASSEMBLY AND RE-TEST
SWITCH.

DISCONNECT VACUUM PUMP AND RECONNECT VACUUM HOSE TO OL3 SWITCH.
DISCONNECT VACUUM HOSE FROM OL4 SWITCH AND CONNECT VACUUM PUMP TO
SWITCH. CONNECT OHMMETER TO PINS5AND 6 AND TEST CONTINUITY. (NOTE: ENGINE

MUST BE AT NORMAL OPERATING TEMPERATURE.)

NO

PROCEED TO TEST 8.

APPLY VACUUM OF 5 IN. Hg. TO SWITCH AND OBSERVE OHMMETER.

NO

.

CONT'D.

REPLACE VACUUM SWITCH
ASSEMBLY AND RE-TEST
SWITCH.
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l

DECREASE VACUUM TO 3 IN. Hg. AND OBSERVE METER.

OPEN

NO

CIRCUIT
?

REPLACE VACUUM SWITCH
ASSEMBLY AND RE-TEST
SWITCH.

COMPLETE.

VACUUM SWITCHES ARE FUNCTIONING OK. CONNECT VACUUM HOSE. TEST

81144C
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J-1137
BENDING TOOL

J-23738
HAND OPERATED
VACUUM PUMP

e

J-10174-01
MAIN JET REMOVER
AND INSTALLER

J-9789-C
UNIVERSAL CARBURETOR
GAUGE SET



