L

SYSTEMS?

FUEL

| snc'rlon mm:x )

T e S ]

Carburstor Model BBD—2 Venturl 1J-46 Feedback Systems  1J-83
Carburetor Model E2SE—2 Venturl 1J-30 ; General Information 1J-1
Carhuretor Model 28E—2 Venturl 1J-11 " Positive Crankcase Ventilation (PCV) System 1J-78
Carburetor Model 2150—2 Venturl 1J-58 Tllarmoslallcally Conlrollod Air clsaner (TAC) System 1J-80
Exhaust Gas noclrculatlon (EGR) System 1J-73 ‘ Tonls “1J-148

GENERAL INI‘ORMATION

Page
~ Alr Cleaners  1J-1:
Fuel Economy Tests

Fusl Filters
Fuel Gauge

Fuel Pump

-1
1J-8
1J-8

»

AIR CLEANERS

_ An air cleaner is necessary to protect the fuel system,

as well as the - moving parts of the engine, from' the
abrasive and cloggmg effects of dust; dirt and sedlment
normally present in the intake air supply. ‘

The lower portlon of the air cleaner.is designed. to
reduce the noise emitted by air rushmg 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 equlpment (figs. 1J-1 and 1J-2).

Replace the air cleaner filter element at the 1nte.rvals
listed in the Maintenance Schediile. More frequent re-
placémeént is advisable when the vehicle is operated 1n,'

dusty aréas 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

N Thermostatically Controlled Air Cleaner (TAC) System

section of this chapter: The thermal sensor is located on
the 1n51de base of the air cleaner housing.

lJ-'II

Fuel Return Syslom
"~ Fuel Tanks -
Fuel Vapor Control Systems .1J-
Specifications

Service

To clea'n?"{thefpaper 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 outslde, oppos1te the. - d1rect10n 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 elg‘ht-cyhnder englne fuel sys‘terns
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 nlpple upward Refer
to Fuel Return System. A v
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v Flg. 1J-1 Carburetor Alr Cleaner—Four-Cylinder Englnes

The fuel filter for four-cylinder engiries is located (7) Install fuel pipe and tighten with 18 foot-pounds
inside the carburetor. If allowed to become plugged, the (24 Nem) torque while holding fuel inlet fitting with
result will- be restricted fuel flow and loss of engine wrench. e e
power. To replace the fuel filter follow the procedure (8) Connect battery negative cable.
listed below. . o WARNING: Useé extrenie caution when éngine is oper-
ating. The fon, pulleys and belts can cause serious per-
sonal injury. Do not wear loose clothing. Do not stand, in
direct line with fan blades. o

(9) Start engine and inspect for leaks.

Fuel Tank Filter

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.656 microns and repels
water. Under normal conditions, it requires no mainte-
nance or service. el

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

WARNING: Battery -negative cable must be removed
to prevent a potential fire hazard when fuel pipe s
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). FUEL TANKS __— s A
‘ (6) Install replacement filter element and spring NOTE: All reference to CJ vehicles also pertains to
with hole in filter element toward fitting. = Scrambler vehicles. - ’ : ‘

' (6) With new gasket on fitting, install fuel inlet. -~ The fuel tank on all models is protected by a shield.
fitting and tighten with 26 foot-pounds (84 Nem) torque. Cherokee, Wagoneer and CJ models have two tank vénts

S
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Fig. 1J-3 Four-Cylinder Englne Fuel Filter

FUEL SYSTEMS 1J-3

' f“»lwhile Truck models have one vent. The various fuel tank
. and venting arrangements are illustrated in figures 1J-
4, 1J-5 and 1J-6.

The fuel tanks are external expansion types that are
vented by vapor hoses routed to the vapor canlster
Refer to Fuel Vapor Control System. :

. Fuel Tank no'placomom' ‘

.nomoval-c.l Vohlclos -

) Posmon Jack under shleld and remove screws,
(2) Disconnectfuel outlet and return - hoses, fuel

¢ filler hose and filler vent hoge.

(3) Partially lower shield and tank and disconnect

: tank vapor vent hoses.

- (4) Dlsconnect fuel gauge sendlng unit w1res, lower
tank and remove, -

Installation—CJ Vehlclas

(1) Position shield and tank on jack and partially
raise.

(2) Install fuel outlet hose, return hose, fuel gauge
sending unit wires and tank vapor vent hoses.

(8) Raise shield and tank to installation position,

funstall screws and tighten.

(4) Install fuel filler hose and filler vent hose.

o IIamoval—cllerokoo-Wagoneer Vohicles

(1) Remove parking brake cable guide clips.
(2) Disconnect one brake cable at connector.
(8) Disconnect fuel filler hose.
" (4) Disconnect front drive shaft and position aside

B " to allow clearance for tank removal.

(6) Place jack under shield and tank and remove:

* attaching hardware.

(6) Lower shield and tank. Dlsconnect fuel gauge
sending unit wires, fuel outlet hose and return hose. .

o Installation—Cherokee-Wagoneer \Iehlcles

(1) Place shield and tank on jack. Connect fuel

. gauge sending unit w1res fuel outlet hose and return

hose.
(2) Raise shield and tank to 1nstallatlon posmon

- and secure with attaching hardware.

(8) Connect fuel filler hose:
(4) Connect parking brake cable.
(5) Comnnect front drive shaft. .

Removal—Truck Vehicles

(1) Disconnect fuel filler hose, filler vent hose and
tank vapor vent hose.

(2) Place jack under shield and tank.

(8) Loosen straps and lower shield and tank.

(4) Disconnect fuel gauge sending unit wires, fuel

v outlet hose and fuel return hose.

(6) Remove shield and tank.



104 FUEL SYSTEMS

FUEL OUTLET -

FUEL GAUQGE
SE%IDING UNIT"""“""‘"""""

o ' ~ ' GROUND S48 _ FUEL RETURN LINE
: . o : L %~~~ FROM FUEL FILTER
ROLLOVER , ‘ , »/6 SIX-CYLINDER
CHECK VALVE\ ﬁ &»\ RETAINER o RSN
/$ B . T O . A

\SENDING '
UNIT

ROLLOVER . . o ‘
CHECK VALVE -\
PICKUP TUBE
AND FILTER
‘FUEL TANK @ ‘ \
FUBL TANI S'kLER < FILLER
: \ 'HOSE
FuLERCAP FILLER
PROTECTOR . NébK
Flg. 1J- 4 Fuol Tank and Assoclated Fuel System Components—CJ Vehicles
TR VFgELﬁéUGE - FUE
¥ SENDI JEL
SUv L CUNIT WIRE ¢ \. GROUND OUTLET
Ji.7 U0' . RETAINER  ( )(/".’*w
: SENDING’ @ FUEL
. : S UNIT _I_gpg—>® e\ 4— RETURN
' ROLLOVER ~ VENT T -~"*‘
CHECK HOSES

VALVE | FLOAT

PICKUP TUBE

. AND FILTER

/ ROLLOVER
CHECK

©_— VALVE . |

FILLER

FILLER
TUBE TUBE
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FUEL SYSTEMS  1J-5

VENT

ROLLOVER
CHECK
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. ‘Fl‘g. 1 Jéii;"”’ﬁél Tank ind‘Assq.cla,lod Fual's'ystem Components—Truck Vehicles

Inslallallon—Truck Vohlclos

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

(2) Position shield and tank on jack.

(8) Connect fuel outlet and return hoses and send- .
1ng unit wires,

"(4) Raise shield and tank and install straps

(5) Connect filler and vent hoses to tank.

Fusel Gauge Sond|ng Unll

The sending umt assembly utlhzes 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 all vehicles, it is
secured with a threaded retainer that must be tightened
with a torque of 14 to 18 foot—pounds (19 to 24 N m)

Removal—All Vehicles

(1) Remove fuel tank accordmg to removal wpro-‘
cedures previously outlined.. .

PICKUP TUBE
- AND FILTER

“top.of tank (f1gs 1J-4 5 and 6)

ﬁ,.’ ‘

-NOTE: Enswre tiw sendmg unit fuel gauge and ground

¥

FILLER CAP
PROTECTOR

FILLER
NECK _.

FILLER

- RETAINER
/GROUND

" SENDING
_UNIT

o FUEL GAUGE SENDING
UNITWIRE -
FUEL RETURN

. 90580

W AEEE

N (2) With Tool. J- 23726 turn threaded retamer
counterclock\mSe and remove. ‘

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

6).

Installation—All Vehicles = .. -
(1) Position sendlng umt assembly in openlng on

[N

‘NOTE' E‘nsure O-rmg 18 properly poéztwned n g'roove

Replace zmproperly fitting ring.

" (2) Position threaded retainer, turn ‘clockwise and,
with Tool J-23726, tighten with a torque of 14t 18 foot-
pounds (19 to 24 N.m).

(3) Install fuel tank according to 1nstallat10n pro-
cedures previously outllned

wires have a good electrical connection.
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Fuel Tank Filler Neck

The fuel filler neck on all models has been demgned to
prov1de 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-
strictortrap 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 rlght rear

body -panel on CJ véhicles. On Cherokee and Wagoneer
vehicles,. the filler neck opening is" “located on the left ..
rear quarter panel. On Truck vehicles, it 1s 10cated on’

the left side of the pickup box.

The filler neck is connected to the fuel tank 1nlet by a
hose secured with clamps:

All fuel: tanks are equlpped w1th a filler vent hose that

extends frém a fitting on top of the tank to the filler - .
neck. This vent relieves the air displaced as the tank is’ K

filled. B
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 VAPOR 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 métered 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. szmzlar to that illus trated in ﬁgure 1J-7.

componoms

Vapor canlslor

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

CARBURETOR
BOWL
VENT
VACUUM
PORTED
MANIFOLD
VACUUM
PRIMARY
PURGE
LINE

ROLLOVER
CHECK VALVE

FILLER

VAPOR - J \
STORAGE

SECONDARY CANISTER FUEL

PURGE TANK

‘ FILTER FUEL
CHEROKEE-WAGONEER = 80265

FI|| 14-7  Fuel Vapor l:ontrnl swam—chernkoa 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 engme 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 sécondary purge circuit’ ‘{8 opened, and

the canister is purged at a much hlgher rate v

CANISTER PORTED VACUUM

SECONDARY:P.URGE

MANIFOLD
«VACUUM
PRIMARY
PURGE

S
B i

T eUEL TANK
" J/VENT HOSE' -
VAPOR FROM
CARBURETOR
BOWL SR
80496 A

Fig. 13-8 Fuel Vppor Control Canister and Hosasm;-TypIciI
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FUEL SYSTEMS 1J-7

-Rollover Check Valve

This component is used on all Jeep vehicles. The roll-
over 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 functlonmg rollover valve will hold 3 psi (21

. kPa) of air pressure on the inlet side when inverted. .

* COVER : VAPOR
N "OUTLET

VAPOR
INLET: .

“ORIFICE AND
GUIDE PLATE

‘ "~ . HOUSING. -
STAINLESS: i
STEEL BALL

CJ ONLY - 60277A

Fig. 13-9  Rollover Check Valve—CJ Vahicles
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~
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Housing T AT (S
C::::::::D
_ SPRING B

CHER—WAG—TRUCK
602778

Flg. 1J-10 :Rollover Check Valve—Cherokes- Wagonnor-Truek Vehicles

' PLUNGER .

'( PLUNGER_ ‘

Carburetor External Bowl Vent

This component is used on all carburetors. The carbu-
retor external bowl vent provides an outlet for fuel 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
operatmg, 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
mechamcal link from the throttle. Refer to Float Circuit
iri the ‘applicable carburetor section for speclflc oper-
ating pr1nc1ples

" PRESSURE

‘RELIEF VYIPEH . LINK
VENT TO ‘\ K
CANISTER

VENTVALVEIN -
OPEN POSITION —

THROTTLE CLOSED o " 0287

" Flg. 1J-fi External Bow! Vent—Typlcal

Fuel Vapor conlroi Integrity Test

NOTE: This p'rocedure 18 for stx- cmd ezght-cylmder
engines only.

1) If a manometer is not avallable, one may be
fabrlcated (fig. 1J-12). '
(a) Attach a 6-foot length of 3/8-1nch clear plas-
tic tublng (Tygon or- equivalent) to a 4-foot X 6 1nch x 1-
inch board:
(b) Fill tube with water to a height of 15 1nches
(2 Vlsually inspect fuel vapor control system for

loose or damaged -hoses, clamps, ete. Repalr 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 morei,_‘thq'n {3//, full

CAU’I‘ION Do not pressu’m'ze the fuel vapor control
system ‘more than 1.5 psi or 10.3 kPa (41.5 mches of
water).

(6) With bicycle tire air pump (suggested maximum
pump size is 15 inches in length, 1 inch plunger diame-
ter), pressurlze system at fuel return hose until column
of water in manometer rises 15 inches (1.1 in. Hg or 8.7
kPa) from no-pressure position.

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

(8) Connect fuel tank vapor hose, to- canister and
fuel return hose to fuel filter.

FUEI. IIETllIIN SYSTEM

-.All-Jeep vehicles w1th six~ and eight-c ‘ylmder engmes
employ & fuel return‘system to reduce the possnbxllty of
high: temperature fuel vapor probléms. The fuel return
system is comprised of a fuel filter with a return mpple
and a return liné to the fuel tank (fig: 1J-18).

The fuel return line is routed to the fuel tank, where it
connects to a nipple on the fuel tank sending 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 hot passed to the carburetor. .

i The return line nipple on the fuel filter must be posi-
tloned 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 or1f1ce (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 operatmn 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.

XA

FUEL GAUGE

Refer to Chapter 1L—Eng1ne Instrumentatmn for op-
eration, malfunction diagnosis and replacement pro-
cedures. Service of the sending unlt is descrlbed within
Fuel Tank in this chapter. -

FUEL PUMP )

A slngle-actlon, stamped fuel pump is used for all
engine applications. The fuel pump is comprised of an
actuating lever, a diaphragm}and ‘spring, an-inlet valve
and an outlet valve (fig. 1J-15). An eccentric on the
engine camshaft operates the, fuel purip lever, which is
linked to the pump diaphragm. The lever pulls the dia-
phragm to'its extended position topump 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 moye 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:remaing halted
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until excess pressure is released through the fuel return
“line or the carburetor needle opens: This: process contln-
/ues as long as the engine is operating.’ A :
Fuel ‘pumps cannot: be overhauled Replace‘ a4 fuel
_pump if it fails any of the followmg tests.

NOTE:. Before pe’rformmg tests, ensure the - lme fuel
ﬂlter (szac- (md ezght cylmder engmes) 18, 1ot clogged

Prossurn Tesl

(1) Remove air. cleaner assembly

(2)- Disconnect, fuel mlet fitting or fuel fllter at
carburetor

(3) Disconnect fuel return hose at fuel f11ter and
plug mpple on filter. #ine

NOTE Remove omy s;mlled fuelfrom engine.

(4) ‘Conniect pressure gauge, festrictor and flexible -
hose between fuel filter and carburetor (fig. 1J-16).

-*(5) Positicn flexible hose and restrictorso fuel can
be discharged into sultable graduated contamer o

"
WARNING Use extfreme cautwn when engme is oper-v
ating. Do not stand in direct line with fa,n Do not - put
hands near pulleys, . belts or fcm Do not. wear loose
clothmg o e

-(6) Operate engine at curb 1dle rpm and dlscharge?
fuel into container by momentarlly opemng hose;
restrictor. '
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R ()] Close hose restrlctor allow pressure to stablhze,
= and not pressure. Gauge should indicate 6.5 to 8 psi (45

. ’ ""‘“‘to 55 kPa) for four- cyhnder engines, 4 to 5 p31 (28 to 84
=" kPa) for six-cylinder engmes, and 5 to 6. 5 psu (84 to 45

-.7kPa) for eight-eylinder 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 capacity (volume) as follows:

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 ﬁm Do not wear loose
clothing.

(1) Operate engine at curb 1dle rpm.
(2) Open hose restrictor and allow fuel to discharge

“ into graduated contalner for 30 seconds, then close

restrictor.
At least one pint (0.47 llters) 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
usmg 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
filter.

~ Dirgct 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 mot wear loose
clothi'ng

(8) Operate engme 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 w1th1n
specification, the pump is defectlve and should . be
replaced

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

Indlreet Connection Test

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

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



- FUEL SYSTEMS - 1J-11

3) Operate engine at 1500 rpm for 30 seconds. Vac-
uum should not exceed 8 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 o vacuum until fuel in

carburetor float bowl has been consumed and pUmp--.

begins to operate at full capacity.

Fuel Pump Specmcatlbn Chart

Installation
(1) Install pump and replacement gasket.

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

(2) Install; retaining screws. _
(8) Connect fuel pipe fittings to fuel pump.

FUEL ECONOMY TESTS

When testing fuel economy for six- and eight-cylinder

Pressure o | . . .
Engine '(3(\)13;::::3) PSI Vacuum in. HolkPa) | = engines, connect the testing device between the fuel
o ‘ (kPa) Direct . | Indirect . filter and the carburetor. Do. not block off the fuel
Four- 1 pint 6.5t08 10 3 : -
Cylinder | (0.47liters) | (44 to 55) | (33.77kPa) | (10.13kPa) reiurnlllér;e"}l)g]c:lﬁe this ay cause an erronious miles
Six- ( 1 pint ) (4t05 1, '10‘) ‘( 3| Perea aLion.
Cyllnder 0.47 liters 28.58 to 33.77kPa 10.13kPa) | ' : :
34.47) Rk SPECIFICATIONS
Elght 1 pint 510 6.5 10 3 - : .
Cylinder | (0.47 liters) | (34 to 45) | (33.77kPa) | (10.13kPa) ~ Fuel Tank Capacity
e e - V . 802628 “ Vehicle: . - Gallons
Fuel Pump Replacement Tl T 1285601
R b * Optlonal 20 (75.6 liters)
Romovdl . .. ' Cherokeq ©+21.5 (81.4 liters)
Wagoneer
(1) Dlsconnect fuel pipe fittings from fuel pump. : S __
* (2) Remove retaining screws. . Truck -] . 82(e8dliters) 7

(83) Remove pump and gasket.

“80708
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Carburetor Circuits 1J-13
Carburstor Overhaul 1J-16
Carburetor Replacement , 1J-16
Choke Mechanism Service 1J-29

GENERAL

The model 2SE carburetor is a two venturi, two stage,

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 -
- .86 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 rollover.

General. - 1J-11

Sealed Idle Mixture Screw 1J-16
Servlce Adjustment Procedures  1J-25
Specifications .1J-30

" SECONDARY

_ AIRVALVE

__ IDLE SPE
SOLENOID

- SLOWIDLE ... A
- SPEED FAST IDLE SPEED
. ADJUSTMENT ADJUSTMENT
i SCREW SCREW

Flg 1J-17 Model 2SE Carhurstor



AIR HORN GASKET
_ VENT SCREEN

CHOKE VALVE

_,PUMP LEVER e o
' VACUUM BREAK
/AND BRACKET - -

- e |DLE SPEED

™ SOLENOID
AND GASKET ~ VACUUM HOSE
FLOAT BOWL ASSEMBLY o . o
NEEDLE . B
SEAT VACUUM BREAK
- ASSEMBLY W © .+ LEVER .
—:\/n T VACUUM BREAK ROD
R .. CHOKE lel\ L
 INLET ,
. FUEL FILTER~ =- _ ACCELERATOR ¥ AIR VALVE'ROD -

" ASSEMBLY

CHOKE HEATER
“COVER AND COIL
. ASSEMBLY

* THROTTLE BODY —_—

PUMP AND SPRING L
6 -] T _PUMP DISCHARGE = - " wo
N _AND BALL RETAINER = =

Vo et \DLE SCREW AND SPRING
FAST IDLE CAM

INTERMEDIATE CHOKE ROD
S A/? PUMP ROD

"THROTTLE BODY
o, ~ LEVER
ASSEMBLY

THROTTLE
PLATE (2)

N

INTAKE =~ INTAKEMANIFOLD
MANIFOLD : -ADAPTER - ..~ -
GASKET » _ o

© 81174

Fig. 14-18  Model 2SE Carburetor—Exploded View
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FUEL SYSTEMS 1J-13

Identification

The carburetor model identification is stamped verti-
cally on the float bowl in a flat area adjacent to the
vacuum 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 serv1cmg
the carburetor, :

© oy s
1o | Y
© ‘3; c ‘ o
0 (TJ“kl7

] assem. . - ;
{ |~ pLaNT cope

MODEL NO. —

— VEAR

| 't—Dpay ol: YEAR
90648

Flg. 1J- 19 Model ZSE carhuretor Idsntlllcatlon
cAHBUHETOH CIHGUITS '

Model 2S5E carburetor has six basw 01rcu1ts They are
* Float ~ o
Celdle ‘
¢ Main Metering o
¢ Power Enrichment =
¢ Pump
. Choke

Float clrcult

The float chamber i 1s located adJacent to the primary
and secondary bores (figs. 1J-20 and 1J-21). This feature
assures adequate fuel supply to both carburetor venturl
bores durmg all standard engme operatlons

INTERNAL

VENT SCREEN .
PLASTIC
INSERT

FLOAT
HINGE .
PIN

PULL CLIP

VENT TUBE
g TO CANISTER

~ FLOAT VALVE

f_ FLOAT VALVE SEAT
‘, ’ VALVE SEAT GASKET:

© . FUEL
W INLET
. .NUT
CHECK: * -
VALVE

FLOAT

FLOAT
CHAMBER

FILTER '
SPRING | GASKET

FUEL FlLTER 90649

* - Fig. 1420 -Model 2SE Carburétor—Float Circult -

PLASTIC FILLER
BLOCK

FUEL RESERVOIR

FLOAT AND °
. LEVER ASSEMBLY

" PRIMARY BORE 4

SECONDARY BORE
: ’ 90650

O oEg 2l

Model'nZSE 'carburolor—Fllel Reservolr

A single pentoon-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
mternally vented through a vertical verit cavity in the
air- horn.  Above -this vent ‘cavity- is a:removable. vent
stack: assembly that has a small meshed Scteei at its
top.- This vent stack prov1des the correct helght 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 ivent-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 vaporfrom the carburetor float bowl to the canister
conforms to’ evaporatlve emission requlrements and 1m-‘
proves hot engine starting. - g

Idle Circuit

Fuel for engine 1dle and partlal 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 enterlng from the lower 1clle air bleed (fig.
1J-22). - D

A partial throttle adJustment screw in the float bowl
aids in.refinement of the fuel mixture for good emission
controel. 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:will include an adjustable
partial throttle (APT) screw that has been preset and
plugged as required.
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IDLE CROSSOVER
PASSAGE

—fr IR TOP IDLE
- AIR BLEED

IDLE

IDLE TUBE CHANNEL

LOWER IDLE
AIR BLEED

VALVE
(OFF IDLE
POSITlON)

OFF IDLE

CANISTER

&

\‘\\\\\\\ o ’ r—
NV i) )
MAIN , '

METERING JET IDLE PLUG

% IDLE DISCHARGE? MIXTURE SCREW
HOLE 90651

Flg. I.l-22 -Model 2SE carburelnr—ldlo clreull

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 allowedto by-
pass the throttle valves and enter the intake manifold to
prevent rough idle durlng perlods -of ;hot. engme
operation. .-~ ...

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

Main Metering Clrcult

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 verturi.:

The fuel flow moves through the main jets to the mei_n
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 vaecuum,
and is more readily vaporized when discharged. into the
venturi (fig. 1J-23). ' " o

Power Enrlchmonl clrcull

“During heavy: load or high- speed Operatlon the. alr/
fuel ratio must be enriched to prov1de the necessary
increase in engine power. :

TOP MAIN WELL
AIR BLEED ‘

MAIN
. DISCHARGE
NOZZLE

METERING ROD

“. HANGER
MAIN Ii“' BOOSTER
METERING * i VENTURI
ROD ol
- MAIN VENTURI
MAIN ‘POWER PISTON
‘I:I!IEI_ETTERING B rower
AN & PISTON
PLUG M B i SPRING
THROTTLE
VALVE
PART .
THROTTLE VACUUM CHANNEL
CALIBRATION SCREW (TO POWER PISTON) 00652

‘Flg. 1J-23 - Model 2SE Carburetor—Main Metering Circult

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

The metgring rod piston rests on a cahbrated 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 metermg jets, This restricts the fuel
flow to the main well cavities. An addltlonal control is
prov1ded 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 " J§ |,
SECONDARY
AIR
VALVE (OPEN)

SECONDARY

POWER PISTON
SPRING

. VACUUM

METERING ROD 7' \er ) W\ e ~\ CHANNEL
SECONDARY (SECONDARY) . (I;rlts) Tl’gmen
T';"SET'-E  PRIMARY FUEL WELL

VAL METERING JET PRIMARY 90663

Flu 1J-24' -Model 2SE Carburetor—Power Enrichment Clroult
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Pump Circuit

N When the throttle is opened suddenly, alrflow re-

J  sponse through the carburetor is almost immediate.
There is a brief time lag before fuel inertia is overcome,
This lag causes the desired alr/fuel ratio to be leaned-
out.

A piston-type accelerating pump assembly mecham-
cally supplies the fuel necessary to overcome this defi-
ciency (fig, 1J-25). Fuel is forced 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 lvmk operating through a sys-
tem of levers and agsisted by the pump drive gpring,

PUMP ROD

(ACTUATED BY
THROTTLE LEVER) -

,ﬁ

PUMP DISCHARGE
SPRING AND BALL _
RETAINER

PUMP SUCTION:
BREAKER "~ '

PUMP DISCHARGE
SPRING AND BALL
/ (UNSEATED) .

PUMP LEV"ER'

SEAL

PUMP FILL
SLOT

. PUMP
‘PLUNGER’

< CUP SEAL
. (SEATED)

, EXPANDER
CUP SEAL ,SPRIN'G ]

: (UNSEATED)

PUMP RETURN

DISCHARGE :.
SPRING 90654

- . PASSAGE . _
Fla l.l 25 Model ZSE Carhurelor—Pump clrcult

~ INTERMEDIATE’
CHOKE
"~ ROD

©FAST
IDLE
- CAM ROD

INTERMEDIATE
" CHOKE LEVER _,\

AIR VALVE '\

. COILTANG .
’ "ANDSLEEVE ;

- CHOKE " -

COILLEVER — .
CHOKE
COIL
] ) . .. . FASTIDLE v}
b Co " ADJUSTMENT CAM
AP " SCREW

CHOKE
LEVER

" pushes the pump piston down. Fuel is forcejd'through a
passage, past the pump discharge check ball, and out the .

pump discharge Jets in the venturi cluster.

Choke Circult -

‘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 hnkage 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

~ vacuium is applied to the diaphragm . assembly to open

the choke valve slightly: This is referred to as the 1n1t1al
choke valve clearance.

“The carburetor has an ad_]ustment 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 apphcatlon), idle speed (solenmd de—
energized). :

NOTE: Special rivets and conve_ntioﬁ’dl‘retamers are

 used to maintain the factory adjustmeiit of the bimetal-

lic choke coil. They provide a tamper-resistant enclosure
to discourage indiscriminate readjustmient in the field.

VACUUM
BREAK LEVER

CHOKE VALVE

AIR VALVE ROD

VACUUM BREAK ROD

Hw

SECONDARY LOCKOUT
LEVER

VACUUM BREAK
AND AIR VALVE
CONTROL DIAPHRAGM

90655

Flg 1J-26 Modol 2SE carhurelor—choko clrcull
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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 ¢hang-
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 ma,Jor
carburetor overhaul, throttle body replacement or the
presence of high idle CO has been determmed by A
competent authorlty

CARBURETOR REPLACEMENT

Removal .-

Floodmg, hesmatlon on acceleratlon 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 d1agnos1s the carburetor should be
carefully removed from the engine w1thout drammg 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-
mme if it'should be replaced

WARNING Battery: negative cable must be removed
to prevent a potential fire hasord when the fuel ptpe
fitting is disconnected.

(1) Remove battery negative cable.

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

- (8) Disconnect fuel plpe flttmg and vacuum hoses
from carburetor.

NOTE: Identify and tag vacuum hoses before dis-

connecting them.

(4) Disconnect throttle
connectors.

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

linkage and’ electrical

Installation

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 heedle and ‘seat assem-

bly. Operate the throttle lever séveral times and observe

the discharge from the pump Jets before mstallmg the :

carburetor.

(1) Ensure throttle body and 1ntake mamfold matu- 4

ing surfaces are clean,

(2) Install manifold gagket on replacement.__‘rf.::,
a "‘I)Is'a'ssomhly

carburetor. £

(8) Place carburetor in pos1t10n and loosely 1nstall
attaching bolts and nuts. R

(4) Connect vacuum hoses and loosely connect fuel

pipe fitting. g

(5) Tighten attaching bolts and nuts with 12 foot-
pounds (16 Nem). torque, .
(6) Tighten; fuel pipe flttmg with 25 foot-pounds (34
N‘m) torque..: ..
(1) Connect throttle llnkage and electrlca,l
connectors
. (8) Conpect battery negative cable. .

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 fd/n Do not weafr loose
clothing. =

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

BAHBUIIET(III OVEHHAUI. ‘

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

A complete dlsassembly is not necessary for per-
forming - routme service-adjustments. Also, in most in-
stances, service adJustments of individual circuits can
be completed without remoying the carburetor from the
engine. Refer to Service AdJustment Procedures
thorough cleamng, 1nspectlon and replacement of all
gaskets and worn or dainaged 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 a’ccélemtion‘,”’dnd other
performance 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-
; fully remove ‘the carburetor from the .engine without
‘. removing -the fuel From the bowl. Examine the bowl

contents and filter for contamination as the carburetor
18 dzsassembled ' '

CAUTION Befo're performmg any service on the car-
buretor, it is essential that the carburetor be.placed on
an appropriote holdmg fixture. Without the use of the

‘holding fizture, zt s possible to damage the throttle
'-'._val'ves

(1) Remove pump lever retmnmg1 gcrew from air
horn (fig. 1J-27) Rotate pump lever to remove from
pump tod.:



PUMP LEVER
ATTACHING SCREW

Flg. 13-27 Model 2SE Carburetor—Pump Lever Removal .. -

_('2)- Remove hose from vacuum break éssembly. .
(3) 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 dig-
phragm plunger and remove bracket assembly from
float bowl. If not removed previously, solenoid may be
removed from bracket

IDLE SPEED SOLENOID
K BRACKI

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

CAUTION: Do not immerge vacuum break ’aséembly
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. .

FUEL SYSTEMS 1J-17

INTERMEDIATE
CHOKE ROD

CLIP

'CHOKE
LEVER

_Fllu.‘ 1J-29  Model 2SE carburolor—c_hoko Rod Homoval

(5) If equipped, remove two small screws that re-
tain hot idle compensator valve (flg 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.

HOT IDLE COMPENSATOR _

i ATTACH ING
SCREWS Loz

Fig. 1J-30 ' Model 2SE Carburetor—Idie componsainr Removal

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

(7 Rotate fast 1dle 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 from
Sfloat: bowl. These components are ot serviced sepa-
rately and must remain permanently in place as in-
stalled during manufacturing assembly. The mnew
service replacement flowt bow! will include the second-
ary lock-out lever, fast tdle cam and screw mstalled as
required.

(8) Further disassembly of the air horn is not re-
quired for cleaning purposes. If component replacement
is required, remove staking on two choke valve attach-
ing: screws. Remove screws, choke valve and shaft from
air horn. '
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_ AIR HORN
— SCREWS -
_SHORT (2)

LONG (3)

Fig. 1J-31 Model 2SE Carhuretor—
Alr Horn Attaching Screws and Vent Screen

AIR HORN

- AIR HORN
- GASKET

- Fig. 1J-32  Model 2SE Carburetor—Air Horn Removal

NOTE: The air valve screws are permanently staked in
place and should mot be removed. Do not attempt to
remove the secondary metering rod from the air valve
assembly. The secondary metering rod adjustment
screw 18 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, fast 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
with 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 meterlng rod and hanger agsembly
(flg 1J:83):: .

"(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 retalmng pin.- Remove inlet needle seat and
gasket with Seat Remover J-22769 (fig, 1J-84). '

'(15) Remove. power piston and metering rod assem-
bly. by depressmg plStOl’l stem and allowmg 1t to snap
free (fig. 1J-35) . i
NOTE: The power ;ms ton, when equzpped can be. easzly
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
from 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 in holder (fig. 1J-36). Use extreme care in
handlmg the metering rod to prevent damage to mete’r-
mg rod tip. :

OWER PISTON AND

Fig. IJ-34 Modol ZSE carburetor—lnlsl Neadle Soa! Removal
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POWERPISTON
' RETAINER

MAIN
METERING
_ROD_

~ Fig. 1J-35 Model 2SE carburetor—Power'.l"Islon Removal

SPRING RETAINER

ROD HANGER

PISTON RETAINER

POWER PISTON

Fig. 1J-36 Model 2SE Carburetor—
Removing Metering Rod from Plston Holder '

(16) Remove main metermg Jet w1th 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 dzscha,rge
check ball. spring, . insert. ends of needlenose pliers in
plastic retainer only far enough to grasp the head of the
retainer for removal. Turn bowl upside down and catch
pump discharge spring and check ball in palm of hand:

(17) Use needlenose pllers to remoye plastic retalner
holding pump discharge spring and check ball in place
(fig. 1J-38), Discard plastic retainer (a new retamer is
requlred for assembly).

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

MAIN METERING JET
- REMOVAL TOOL

PUMP DISCHARGE SPRING
. AND BALL RETAIN ER ]

. Fig. 1J-38 Model 2SE Carburetor—Pump Dlschirhé Retainer Removal

. NOTE The tamper—reszsta,nt choke cover deszg'n 18

used to discourage mdzscmmmate readjustment of the
choke cover and coil assembly in the field. However, itis
necessary to rémove the cover and coil assembly. du’rmg
normal carburetor dzsassembly for clecmmg and over-
haul. With @ small chisel and hammer carefully cut off
each rivet head. Use a small drift and hammer. to drive
remainder of rivets out of choke housing and remove
cover and coil assembly. Use care to prevent damage to
choke cover and housing.

(19) Remove screw from end of 1ntermed1ate choke

shaft inside choke housing (fig. 1J- 39) Removefchokqv '

coil lever from shaft. _

(20)-Remove intermediate choke shaft and lever as-
sembly from float bowl by sliding rearward out of
throttle lever side (fig.'1J-40). - - N
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HOKE COIL LEVER

. LEVER
ATTACHING

Flg.: I'J-39 " Model 2SE Carburetor—Choke Coll Lever Screw Removal

 INTERMEDIATE CHOKE
'SHAFT AND LEVER
 ASSEMBLY

qu 1J-40 Model 2SE Carhuretor—Intermediate Choke Shaft Hemoval

(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 sprmg

(23) Dlsassemble remamlng throttle body compon-
ents.

cheek

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

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

(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. ‘

HOKE HOUSING -
S

Fig. 1J-41 Modlel ZSEV Carburetor—Choke Housing Screws |

LOCATOR HOLE

\ THROTTLE.

Flg. 1J-42  Model 2SE Carburstor—Throttle Body Screws

(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 requlred for cleanmg purposes (fig.
1J-43). -

NOTE: The pm"nmry and” secondary throttle valve
screws are permanently staked in place and must not be
removed. The th'rottle body 18 se’r‘mced as @ complete
assembly :

NOTE Do not remove. the plug concealmg the wlle mix-
ture screw unless it is necessary to repla,ce the mixture
screw or normal soaking and air pressure fazls to clecm
the idle mixture passages.

CAUTION: Theidle mixture should be adyusted 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-
1zed competent officials.
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PUMP ROD

_ SLOW IDLE SCREW.

AND SPRING * FAST IDLE SC)‘RE‘W

Fig. 1J-43 Model. ZSE Carhuralor—ThronIa 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 castmg
to gain access to mixture screw plug.

'RECESSED IDLE MIXTUR
'SCREW AND PLUG
LOCATION

LOCATOR
POINT

Flg. 1J-44 Model 2SE Carburetor—Idie Mixture Screw Plug Removal

NOTE: Hardened plug will shatter rather than remain-
ing wntact. It 13 mot necessary- to remove the plug com-
pletely; instead, remove loose pieces to allow use of Idle
Mixture Adjusting Tool J- 29080.

"(b) Using Tool J-29030, remove idle mlxture
screw, washer (1f used), and sprmg from throttle body
(fig. 1J-45).

IDLE SCREW = =
REMOVING TOOL

Flg lJ -45 Model ZSE carhuretur—ldlo Mixture S(:row nomoval

(:'I"oanilij ‘and‘ In‘spacﬁon]‘ o

The 'carbur‘etof'compenents-,should.,be cleaned in a

cold immersion-type carburetor cleaning solution. -

"CAUTION: The 'solehefd, choke cbve‘;"(md 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 plastw bushings located at

the end of the vacuum break rod, fast idle-cam rod and
air valve rod can be clecmed wzth ca,rbureto'r cleaning

solutzon

1) Thoroughly clean all metal parts and blow dry
with compressed air. Ensure all fuel passages and

_‘metering components are free of burrs and foreign mat-
~ter. Do not msert “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 be 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: o
1. Inspect float needle and seat for debris,

. deep wear grooves, scores and improper seating.
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‘2. Inspect float needle pull clip for proper
installation (fig. 1J-46) ‘Use care to prevent bending
needle pull clip. - o T e e

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 duratlon 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—Poor 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, stlckmg, binding, damage and
excessive wear,

4, Examine air valve and secondary mete-
ring rod for- bmdlng 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 matmg ‘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
blndlng, nicks and other defects.

5. Examine all diaphragms for possible
ruptures and leaks.

B 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).

HOOKCQPOVEHEDGEOFFLAT )
ON FLOAT ARM FACING FLOAT PONTOON

CAUTION: DO NOT

HOOK PULLCLIP . °
/ IN' THESE HOLES -

FLOAT AND :
LEVER ASSEMBLY

90712

| Fig. 1J-46  Model 2SE Carhuretor—Float Nesdle Pull Clip Location
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+:(2). If. removed,-install fast.idle adjustment sScrew

" and clip in primary throttle lever (fig. 1J-43).

Y o (8); 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

(_1f 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 1nsulator gas-
ket over two 1ocat1ng 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
tlghten securely (fig. 1J- 42)

\TING DOWELS

THROTTLE BODY
TO BOWL GASKET: |

Fig. 147 Modol 25E Carburetor—
Throttle Body-lo-BowI Insulator Gask‘el R IR N

SEREN

NOTE: Inspect linikage to ensure loc/cout t(mg 18 lo-
cated properly to permit engaging slot i seconda’r’y lock-
out lever and that lm/cage moves freely.

) 9789-118).

‘ CAUTION When properly 'mstalled hole m leteru

SJaces toward inlet. Ribs on closed end of filter element

(7) Place carburetor on proper holdmg flxture (J-‘

p'r‘évent filter from being installed incorrectly unless
Jorced. 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 fil-
ter, ensure the filter is the type that includes a check
'val'ue that conforms to U. S Motor Vehzcle Safety
Standards.

(9) Install choke housing on throttle body, énsuring
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 (120 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 mtermedlate choke shaft and tlghten
securely.

LEVER
- ATTACHING
 SCREW_ -

90714,

* Fly. 1J-48 . Model 2SE Carhuretor—Installed Choke Coll Loﬁor

 NOTE: Do not install choke cover and bimetallic coil

assembly in housing until iside coil lever s adjusted
(refer 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 plastlc retainer -into end of
spring and install retainer in float bowl. Tap lightly in
place until:‘top of retainer is flush w1th bowl castlng
surface. .

Fig. 1J-49 Model 2SE carhuralor-?uinp I)Isehargo Iletalner Installed

(13) Usmg 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 rieedle onto float arm by sliding
float lever under needle pull ¢lip. 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 retammg pin“into float arm w1th
end of loop of pin facing pump well. Install float assem-
bly by aligning needle in seat and float retamlng pin into
locating channels.in float bowl. )

(18) Adjust float level: :

(a) Hold.float retammg p1n flrmly 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 8/16
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 inspect float alignment. after
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). : ;

- (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 flrmly on plastxc 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 hanimer.

{(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
slldmg slit portion of gasket over two dowel locating
pins on float bowl.

(24) Install pump return sprmg in. pump well

(25) Install pump plunger assembly in pump well

CAUTION: Inspect choke valve for freedom of move-
ment and proper alzgnment before stakmg screws in
place 7 .

(26) “If removed install choke shaft, choke vaIVe and
two attachmg serews. Tighten screws securely and stake
lightly in place.”

(27) If removed, install plastlc_bushmg 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-bushmg 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 fa,cing end of rod.
Ensure that clzp fully engages rod and s not dis to'rted

(28) If removed mstall plastlc bushmg in hole in
vacuum break leVer ensurirg small end of bushmg faces
retaining - clip when installed. Next, insert end of vac-
uum, break rod through bushing in lever. Retain with
new chp Press clip in place with needlenose pliers. En-
sure clip has full contact on rod, but is not seated tightly
against bushing. Rod to-bushmg clearance is 0.080 inch
(0.8 mm). ‘ Lo

NOTE: Retaining clz'p is “dz'shed. ? Install clip on rod
with-outward bend of self-locking lugs facing end of rod.

Ensure that clzp fully engages rod and is not distorted.
SR

(29) If removed mstall plastic bushmg in hole in air
valve lever. Ensure small end of bushing faces retaining
clip when installed. Next, insert end of air valve rod
through bushmg ini lever. Retain with new clip. Press
clip in place with needleniose pliers. Ensure clip has full
contact on rod, but is not seated tightly against bushing.
Rod-to-bughing 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 olip fully engages rod and is not distorted.
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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

throughhole in air'lorn casting, -
NOTE: Do not force alr horn assembly onto boflol

(81) Install vent screen assembly on air horn assem-
bly (fig. 1J-31) and install six a1r horn to bowl attaching
screws and lockwashers. c

NOTE: -Three ‘medium long air horn screws are in-
stalled in the primary and secondary venturi area: "The
two longer screws Fold the vent screen assembly in
place. The two short sc'rews are nstalled on the Suel
inlet side. One short screw s installed in the ared be-
neath . the ‘hot idle compensator ‘valve. All ‘air horn
screws must be tightened evenly .and securely. Refer to
Sigure 1J-50 for proper tightening. sequence

90716

Fig. 1J-50 Model 2SE Carburetor— . = .. -
Alr Horn St:rnw Tluhtenlnu SOquancs

f1h

(32) If equlpped mstall replacement seal in recess of

float bowl. Install hot idle compensator valve andretain

‘with two small attachmg screws Tlghten screws
ecurely.’ e

(33) Install plastic bushmg in hole in choke lever
Ensure: small’ end of bushlng faces retaining clip: when
installed: With inner choke coil lever at 12 o’clock | pos1-
tion, insert intermediate choke rod in bushing, Retain

rod W1th replacement clip usmg needlenose pllers

NOTE Retaining Cllp 18 “dlshed ” Install clzp on rod
with outwdrd bend of self-locking lugs facing end of rod.
Ensure that clip fally engages 'rod and that cl’lp is 1ot
distorted. . i .

CAUTION: Use: ‘care when tightening nut:"to .qvoid
damaging vacuwm break diaphragm plunger. :

- (84) 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 breéak rod into 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. T1ghten screws securely (fig.
1J-28). . _

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

(86) Insert pump rod i in hole in pump lever by rotat-

“ing lever (fig. 1J-27). Install retaining serew in pump

lever,. then washer. Wh1le holding down on pump
pl-unger stem, install pump lever. on"air horn. Ensure
shoulder on screw seats.in hole in lever and washer is
positioned between lever an'd air horn casting. Tighten
screw securely. o

NOTE: The vacuum break and choke rod (fast idle

© cam) adjustments must be completed, and the bimetallic

coil lever inside the choke housing rwust be indexed
properly before the choke bimetallic coil and cover as-
sembly are installed, Refer to the Service Adjustment,
Procedures : »

(37) Place fast 1dle screw on h1ghest step of fast 1dle
cam . l

(88) Install cover and blmetalhc c01l assembly on
choke housmg, al1gn1ng notch in cover with raised cas-
ting projection on housing cover ‘flange. Ensure 0011
pickup tang engages inside choke coil lever.

(89) Install three choke cover retamers w1th three
drlve rivets. .

(40)° With small punch ‘and hammer, drlve rlvet pm
into each rivet to expand and seat rlvets 1n place T

NOTE G'roand contact: for the cho/ce electmc heater s
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 mot operate anless properly groanded

SEHVIGE ADJUSTMENT PHOCEDUHES

Floal Lovol Adluslmenl

With the air horn removed: ‘

(1) Hold retainer pin firmly in place and push float
down lightly against needle (fig. 1J-51). )

“ (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 (f1g 1J-b1).. B :
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s

(3) :Remove float and bend float arm as necessary to
adjust. Refer to Specifications.

(4) Visually check float al1gnment after adJust-
ment. ;

TOE OF
FLOAT
(TOP VIEW)

RETAINER

FLOAT ARM

NEEDLE ) . 9.0717"

Fig. 1J-51 Model 2SE Carhuretor—Float Adjustment

Accslerator Pump Adjustment

The pump adjustment should not be changed from the
original factory assembly adjustment unless measure-
ment indicates it is not within the spec1flcat1on The
pump lever is hardened gteel 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 Spec1f1cat10ns ‘

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

CAUTION: Do not bend lever ‘sid'eways 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 retam-
ing screw securely.

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

Fast Idle Adjustment

(1) Position fast idle adJustment screw on hlghest
fast idle cam step.

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

Choke Coil Lever Adluslmonl

Do not remove the r1vets and retalners securing the
choke eover 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 1nstruct10ns contamed 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..

@) Insert spe01f1ed plug gauge 1n 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

INTERMEDIATE

CHOKE LEVER 90718

Flg 1J-52 Mldol 2SE (:arhurolor—choke coll Lovor Adjustment

Fast Idle Cam Poslllon Adjustment

The choke coil lever adjustment must be correct and
the fast idle adjustment must be completed before pro-
ceeding (fig. 1J-53). . .

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

(2).; Wlth choke valve completely closed, pos1t1on
magnet squarely on. top ‘of choke valve. Rotate bubble
until it is centered, | ¥

(8) Rotate degree scale untll degree mark speclfled
for adjustment is opposite pomter Refer to
Specifications.

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

(5) Close choke valve by pushmg on 1ntermed1ate
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
: BUBBLE

DEGREE -
SCALE -

FAST IDLE CAM ROD

.SPECIFIED
ANGLE

. VACUUM
BREAK
LEVER

CHOKE VALVE
~ CLOSED

MAGNET

INTERMEDIATE -
CHOKE LEVER

FAST IDLE
. SCREW

FAST IDLE

CAM 90719

Fig. IJ 53 Modol 2SE. carburetor—Fasl Idlo cam Position Adlustment

Alr Valve nod Adluslmonl

.. Refer.to figure 1J-54.
(1) ‘Rotate degree scale of Carburetor Choke Angle

Gauge J-26701-A to position zero degree mark opp051te )

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 dlaphragm using external vacuum:

source.

NOTE: Plug end cover mth tape 1f purge bleed hole 18
used. Remove tape after adjus tment

LEVELING

GAUGE BUBBLE LEVEL AI);JUSTMENT" R
J-26701. .. SCREW., '. " [u.

POINTER

ox | VACUUM

DEGREE ' DIAPHRAGM'

SCALE ~BEND TO N (A
CENTER BUBBLE

AIRVALVE /
‘ROD .
o ADJUSTING WRENCH

128692 o 90720

Flg lJ 54 Model 2SE carburelor—Alr Valve ﬂod Adluslment

-MAGNET

: INTERMEDIATE
* CHOKE LEVER

~+(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 valverod with Bendlng Tool J- 9789 111
until bubble is centered. ‘
(8) Removegauge. s o

_ Primary Side Vacuum Break Adlustment

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

DEGREE SCALE:
ol CENTERED .

POINTER

’  CHOKE VALVE
N CLOSED

»SPE'CIFIED ANGLE

PLUNGER BUCKING
" SPRING __~

. TO .
VACUUM
SOURCE

.VACUUM BREAK

" ROD B
"AII;:".‘“‘,_‘ _:‘: A ¢ . . 90721
Fig. 1J-556 Model 2SE carhurelor—

Prlmary SIde Vacuum Brnak Adluslmem

. () Rotate bubble untll 1t is centered

. #(4) Rotate degree scale to position speclfled degree
'mark (refer to Specifications) opposite. pomter ;

(5) Seat choke vacuum dlaphragm using- external
vacuum source. :

(6) Hold.choke valve at closed position by pushlng
on intermediate choke lever. Engure plunger backmg
spring (if used) i is compressed and seated. -

(7) Bend vacuum break rod w1th Bendmg Tool J—
9789-111 to center bubble.

- (8) Remove gauge.

Choke Unloader Adlustmsnt

Refer to figure 1J-56.
" (1) Rotate degree scale of: Carburetor Choke Angle
Gauge J-26701-A . until zero degree mark" 1s opposnte
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 sp_e(nfied degree
mark (refer to Specifications) opposite pointer.

(5) Hold primary throttle valve wide open.

LEVELING .
BUBBLE" AN
SPECIFIED ANGLE
DEGREE (CENTERED) - (SEE SPECS) -

CLOSED

UNLOADER

MAGNET TANG

INTERMEDIATE
CHOKE LEVER

PRIMARY ’
THROTTLE LEVER 90722

Flg. 1J-56 Model ZSE carburotur-choke Unloador Adjustment

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

(6) Bend throttle lever tang with Bendmg Tool J';

9789-111 until bubble is centered.
(7) Remove gauge '

Socondary Lockout Ad]uslmam

Refer to flgure 1J-57.

(1) . Hold. choke valve w1de open with intermediate
choke lever.

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

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

(4) If ‘adjustment is: riecessary, bend lockout. lever
tang: contactmg fast 1d1e cam w1th BendIng Tool J—9789-
111.

Float Level Me'asurement
NOTE: The float level should be determined bejore dzs-

assemblmg a carbuiretor for overhuul if-a-malfunction--

g ﬂoat 18 suspec ted of affectmg engme performance

NOTE: The fuel level in the cambu'retor bowl .can be
affected by fuel pump pressure as well as by an improp-
erly adjusted float.

To determine if the float requirés adjustment, meas--

ure the float level according to the following procedure.
(1) Reniove vent stack screws and vent stack.
(2) Remove air -horn screw located adjacent to vent
stack.

. LOCKOUT. LEVER.

INTERMEIDATE . -
TANG TO FAST IDLE CAM

CHOKE LEVER

SECONDARY ACTUATING

GAUGE . LEVER

ACLEARANCE 00723

FI|| l.l-51 Mndol 28E carhurolor—Socondary I.ockoul Adluslment

WARNIN G: Use extreme caution when engine 1s oper-
ating. Do not stand'in direct line with fan. Do not put
hands mear pulleys, belts or fa,n Do not wear. loose
clothing.

(3) With engine at idle speed and choke valve com-
pletely ‘open, carefully insert float gauge in air horn
screw hole and vent hole. Allow gauge to rest freely on
float.

NOTE: Use Gauge J- 9789-138 (blue) for model 2SE
cm'bwetor

CAUTION Do. not press doum on’ gauge because en-
gine may flood or float may be damaged.

(4) With gauge at eye level observe mark on gauge
that aligns with top of-casting at vent hole. Float level
should be within + 1.5-mm (£ 0:06 inch) of float level
specification. Refer to Specifications.

(56) Remove float gauge. -

(6) If float level is not within spec1f1cat10n remove
carburetor air horn and adjust float level. Refer to Float
Level Adjustment.

(7) If float level is-within specification, mstall air
horn:serew, vent stack and vent stack screws.

Idle Spood and Mixture: Adlustmem

The engine and related systems must. be operating
rformmg_ curb (slow) 1d1e speed ad-

screw posntlon was al ered. s~ e
Precautions and General Informatlon :

* Set the. parklng brake flrmly and do not dccelerate
the engine.” ‘

¢ Fingure the eéngine is at normal operatmg temper-
ature before adjustingidle speed and mixture.

* 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 engme more than three minutes at a
- time.

. ) o If the mixture adJustment procedure requlres more

than three minutes, operate the englne -at 2000 rpm
for one minute.

¢ Ensure the ignition timing is correct before adJust-'

ing idle speed.

o 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 Spesd Adjustment -

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

por ‘canister.

NOTE: Usea tachometer wlth tm:eocpanded scale of 400
to 800 or 0 t0.1000 rpm. Inspect tachometer pemodwally
to ensure accuracy within two percent s,

(2) Connect tachometer.

WARNING Use extreme caution when engine is oper:- :
ating. Do mot stand in direct linewith fan. Do not put -

hands near pulleys, belt.s or fan Do not wear loose
clothmg :

~ (3) Start engine and warm to normal operatmg
temperature. R o
(4) Set parking brake f1rmly

l ' - (5) Place manual transmission into Neutral I
N (6) Adjust idle speed by turning solen01d 1dle screw

to obtain specified idle speed.
" (7) Disconnect solenoid wire ¢connector. AdJust curb
idle screw to obtain 500 rpm.
(8) Connect solenoid wire connector.

- (9) Stop engine. Disconnect tachometer Install air

cleaner (if removed) and connect Vacuum hoses (if dis-
connected). Connect canister purge hose -and deceler-
atxon valve supply hose (if dlsconnected) )

Carburetor Model 2SE Idle Speed
Adjustment Specifications

Transmission RPM
900 (t 10(_)) @

Engine
4- Cylmder . )
Dldle speed with solenond de energized is 500 pm.

Fast Idle Speed Adjustment

- Manual

1) Connecttachometer :

(2) Set parking brake and place manual transmls- |

sion in Neutral.
(8) Connect tachometer.
WARNING Use extreme caution when engine 1s oper-
ating. Do not stand in direct line with Jan. Do not put
hands near pulleys; belts or fam. Do not wear loose
Jclothmg

(4) Start and warm engme to normal operatmg
temperature. v .

90978

(5) 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..
(7) Adjust fast idle speed to specification,

(8) Quickly open throttle slightly and allow engme

to return to slow idle speed.
(9) Connect EGR valve vacuum hose.
(10) Disconnect tachometer.

Idle Mixture Adjustment

Idle mixture adjustment should only be performed if

the mixture adjustment screw position was dlsturbed or
replaced during carburetor overhaul.

* (1) ‘Position manual. transmlssmn in Neutral pOSl--: »

tion. Set parkmg brake.

WARNING Use extreme caution when engme 18 oper-

ating. Do mot stand in direct line with fan Do not put
hands near pulleys belts or f(m Do not wear loose
clothing, -

2 Connect tachometer start engme and warm to
operatmg temperature :

NOTE: Use a tachomete’r‘ with an expa'nded scale of /,00 .' _,
to 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 r1ch~'

(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 1dle

NOTE Engme speed will increase above idle speed an

amount that corresponds approwzma,tely to the leam clrop
- specification obtained in step (6).

(6) As final adJustment turn 1dle mlxture adJust- .
ment screw clockwise in increments until specified drop .

is attained. Refer to Idle Drop Specification, .

. NOTE: If the final rpm differs more than + 30 rpm

from the originally adyusted idle speed 'readyust zdle

- speed; to speczﬁca,tton and 'repea,t steps (6) and ( 7)

Carburetor Model 2SE Idle Mixture

FUEL SYSTEMS 1J-20°

Adjustment Idie Drop
Engine .. Transmission RPM Drop
.- ACylinder. | M 100 .

90979

Choke Mechanism Service

Test the choke mechanism and vacuum break 'vfo'r

proper operation at the recommended maintenance in-

“tervals, Any binding condition that may have developed :.
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because of: petroleum gum formation on the choke shaft
or from damage should be corrected. Inspect the vacuum
break hose for proper connection, eracks, 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. o

(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 malfunctlomng
parts.

(8) Visually inspect carburetor and ensure e all vac-
uum hoses are connected. Inspect hoses for cracks, abra-
sion; hardness or indications of general deterloratlon v
Replace or correct as necessary. r

(4) Ensure vacuum break diaphragm shafts are -
fully 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 falls to retract, replace vacuum break

(1) Measure voltage at choke heater wire connection
with engine operating. If voltage is between 12 and 15
volts, replace choke unit.

(2) If voltage is low or zero, inspect all wires and
connections. If connection at oil pressure switch is
faulty, low pressure warning light may also be inopera-
tive with ignition on and engine not started. Repair

wires and connections

as necessary.

(8) If tests in-steps (1) and (2) have normal results,
replace oil pressure switch.

Carburetor Model 2SE Specifications

: S h 17082380° 17082381
Pri. Throttle Bore 35 mm 35 mm
Sec. Throttle Bore 46 mm 46 mm
Pri. Venturi Diameter 28 mm 28 mm
Sec. Venturl Diameter Var. Air Valve Var. Air Valve
Fuel Inlet Seat Diameter (093m (.093”)
Idle Bypass 2.20 mm 2.20 mm
Idle Tube 0.825 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

1.14mm x 3.84mm

1.14mm x 3.84mm

Main Jet

No. 159 (1.69 mm)

No. 150 (1.50 mm)

assembly Pri. Metering Rod No. 17057856 17057-855
Sec. Metering Rod No. 17071356 17071356 .. |
Top Well Bleed - 1.78 mm 1,78 mm
Electric choke Heater Side Well Bleed 2.44 mm "2.44 mm
If the choke falls to operate properly, perform the 20welr Vatlve'\"rimilngm 60“;: Hg;‘f‘_ 4 to 17 Hg.
follovylng tests. ccelerator .ozze a. S mm:: - 0.59 mro,
T o " Float | Pump Fastidle | Air | Vac.| | " "Choke Coil
4-Cylinder | Carburetor | . Level ' | Stem Hei Fast Idle Sécondary
" ght . Speed .  |Valve| Break| Unloader|Choke| . “ == ™ Lever Pl
l?ngme Number | 1 mlinches) mm(inches) Cem Adj® £100 rpm [Link®| Pri. N ‘Lackéut e 'Gaugeug
CJ | Man.]| .- " ; o . o | pqo o | 1.27-2.03mm |1.27-2.03mm
(49 State)| Trans.| 17082380 | 4.5(169) | 325(128) | 18° .| 2400 | 2° | 21| 34° | TR |(560°080in.)[(.050-.080in.
CJ Man. : Y EETY) ° {0 ° 1.27-2.03mm [1.27-2.03mm
17082381 5 (. 3.25 (.128 !
Hi-Alt. [Trans.| 17082381 | 45(.169) (128) | 18 2400 | 27 | 21°| 34% | TR | %50.080in.) |(.050-080in.)
0} Maxlmum Dagree Settlng w 90981A

TR Tamper Resistant’
® Second Step of Cam .

CARBURETOR MODEL E2SE—
- 2VENTURI

Page .
13-31
1J-35
1J-34

* Carhuretor I:Irclills
Carburetor Overhaul
Carhuretor Replacement

Page
13-30
1J-45
1346

General
Servlce Adjustment Procedures
Specifications

GENEHAL

The Modol L‘ZSL‘ carburetor is a two—venturl two- .
stagecarbuiretor of ‘down draft design (fig. 1J-58) for -

four-cylinder engines installed in CJ vehicles manufac-
tured for sale in California. :
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NOTE' All reference to CJ wvehicles "also pe’rta,ms to

Scmmbler vehicles.

When used with the C4 system the Model E2SE car-

buretor includes special design features for. optlmum
air/fuel mixture control during all ranges of engine
operation. An electrlcally operated mixture control sole-

g 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, respondmg

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 dehvery 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) apphed 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 posmon),
additional fuel is metered to the main fuel well through
the factory adjusted rich mixture screw 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

FUEL SYSTEMS 1J-31

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.

- |dentification

The carburetor model identification is stamped verti-
cally into the float bowl at a flat area adjacent to the
vacuum tube (fig. 1J-59). When replacing the fuel bowl,

- follow the manufacturer’s instructions contained in the

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

aSE @iV
° o Lo
e O 'L/.;!A

1 | _ ASSEM. -
PLANT cooe

— YEAR

* MODEL NO, —

-— DAY OF YEAR 7

90648 ©

Flg. 1J-59 - Modol EZSE.(:arhuroler-f-tdehlIllcatle‘n' 1 .

CARBURETOR CIHGUITS

The model EZSE carburetor has sxx basw 01rcu1ts ‘-

They are:
¢ Float
elde .
® Main Metehing
“e Power Enrlchment
; 0 Pump
¢ Choke

Float Clrcuit

The float chamber is located next to the pfimary‘andr

secondary bores-(fig. 1J-60). This feature assures ade-

quate fuel supply to both.carburetor venturi bores dur-

ing all normal engine operations.
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" PLASTIC FILLER
. BLOCK

'FUEL RESERVOIR,

FLOAT AND (B
LEVER ASSEMBLY <,

PRIMARY BORE

SECONDARY BORE
. N s - . N © 90650

F'Iu; 1J-60 Modol EZSE :Garliurotor;-i:Ioal and Fusl Ilasnrvdir

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 bow! 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 closmg of
the hot idle ¢compénsdtor 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 engme
operation.

An 1ntegra1 one-inch pleated-paper fuel f11ter 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.

Idle Cirult -

Fuel for idle and partial throttle englne operatlon is

provided by the idle circuit. Fuel flows. from: the main .
well area into the idle tube and: continues through the

INTERNAL
VENT SCREEN o
PLASTIC
INSERT

FLOAT
HINGE

PULL CLIP

VENT TUBE
TO CANISTER

FLOAT ~

€ FLOAT VALVE SEAT
, f'/\/ALve SEAT GASKET

"FITTING

~'CHECK
VALVE

FILTER ,

'SPRING GASKET

F,UEL FILTER

" .90649
Flg 1J-61 carburelor Model E2SE—Float Clroult

idle cross-over passage wheére 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 y

Main Molerlnu clrcull

At partlal 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 amphfled by the booster
venturl

The fuel flow moves past the mixture control solenoid
to the main well. Air enters through the main well air
bleeds. The resulting mixture of fuel and air is llghter
than raw fuel; responds more qulckly to changes in .
venturi vacyum, and is more readily vaporized when
dlscharged into.the venturl (flg 1J-63).

Powor Enrlchmont clrcull

Power enrichment for heavy load or high speed oper-,
ation is provided by the power enrichment cireuit in the
secondary stage. The air/fuel mixtire 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 clrcull

~When the throttle is opened suddenly, alrflow re-
sponse- through the carburetor. is almost immediate.
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Fig. 1J-63 Carburetor Model E28E+Maln Motering (.‘Ircult :

" There is a brief time lag before fuel inertia is overcoi_ne.'

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, .= -

. {OPEN)

CALIBRATION
SCREW

METERING
ROD \
HANGER

SECONDARY
AIR VALVE

FUEL
PICKUP
PASSAGE

'SECONDARY
" FUEL WELL : ‘
” PRIMARY

THROTTLE.

SECONDARY THROTTLE
, VALVE - - . 90728

.VALVE‘
Fl'g; 1J-64 Cirhurelor Model E2SE—Power Enrichment Circult
pushes the pump piston down. Fuel is foreed through a

passage, past the pump discharge check ball, and out the
pump discharge jets in the venturi cluster;

" Choke Clrcult

The choke cireuit in the model E28E carburetor (flg
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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PUMP SUCTION
BREAKER

PUMP ROD
(ACTUATED BY
THROTTLE LEVER)

PUMP DISCHARGE
SPRING AND BALL
RETAINER

SLOT

PUMP. DISCHARGE -
SPRING AND BALL | )
(UNSEATED) PLUNGER

. (SEATED)
3N EXPANDER
M SPRING
CUPSEAL. .
(UNSEAZI"ED_) : Pump
' RETURN
SPRING

" DISCHARGE
PASSAGE .

Fig. 1J-65 Carburetor Model E2SE—Pump Clrut

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. Théy 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 houéing. 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 housmg '

) FAST
IDLE

~AIR VALVE i

AR VA LEVER

INTERMEDIATE
. .CHOKE

INTERMEDIATE
CHOKE LEVER

CHOKE
COIL LEVER

FAST IDLE
ADJUSTMENT ... FAsT
SCREW v IDLE .

PUMP FILL

CUP SEAL |

00654

CAM ROD CHOKE

NOTE: The.choke cover and cotl assembly must not be
removed unless required during magor carburetor over-
hawl, or 'replace’rne'nt of the cover and cotl assembly or

choke housmg 18 necessary

.,_,,The carburetor has a screw located in the primary

_throttle lever for fast idle speed adjustment. A separate
- screw, located in'the flirottle body, is used to adjust the

curb or base (depending upon application) idle speed
setting (solen01d de—energlzed)

'GAHBUHETGH HEPI.AGEMENT

- -i.llomnval

_ Floodlng, he31tatlon on acceleratlon and other per-
formance complalnts 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 negatz'vé cable must be. rémoved
to prevent a potential fire hazard when Juel line s
disconnected. :

2) Disconnect battei'y negative cable .
(3) Disconnect fuel p1pe flttmg and vacuum hoses
from carburetor. :

i

VACUUM
BREAK LEVER -

CHOKE VALVE -

» AIR VALVE ROD

VACUUM BREAK ROD

VACUUM BREAK

: ‘AND AIR VALVE

., CONTROL DIAPHRAGM

SECONDARY LOCKOUT
LEVER

00666

‘Fig. 1J-66 | Carburetor Model EZSE—choko‘clrcuIt



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

and remove carburetor and gasket.

Inslallallon

Fill the carburetor bowl with fuel before 1nstalhng the
carburetor. This reduces strain on the starter motor and

L

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 manlfold seal-
ing surfaces are clean,

(2) Install manifold. gasket on replacement
carburetor.

(8) Place carburetor in posmon and loosely install
attaching bolts and nuts.

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

(5) Tighten attaching bolts and nuts w1th 145 inch-
pounds (16 Nem) torque

(6) Tighten fuel pipe flttmg with 18 foot-pounds (24

Nem) torque.
(7). Connect throttle lmkage and electrlcal.

connectors.
(8) Connect battery negatlve cable

NOTE: Plig disconnected vacuum hoses."

WARNING: Use extreme caution when engine 1s 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 Speclflcatlons

(10) Install air cleaner, gasket and vacuum hoses. o '

CARBURETOR OVERHAUL

The following procedures apply to a c"omvplete 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 dlsassembly,
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’

idle adjustment after the carburetor ig mstalled

NOTE;: When using an overhaul kit, use all pafrts -

cluded in the kit.

FUEL SYSTEMS. 1J-35

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 aidin diagnosing a problem, carefully
remove the carburetor from the engine without remov-
ing the fuel from the bowl., Examine the bowl contents

and filter for contamination as the ca/rburetor 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 fwcture it 18’

posszble to da,mage 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 retaining screw,‘

pump leoer and washer from air horn assembly.

(2) If clip is not used to secure pump rod (clipless
des1gn), remove pump lever retaining screw and washer

from air horn (fig. 1J-67). Rotate pump lever to remove.

from pump rod

_ PUMP LEVER
 ATTACHING SCREW |

Fig. 1J-67 ‘carbui'otor Model E2SE—Pump Lever Screw Removal

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

(4) Remove idle speed solenoid-vacuum break
bracket attaching screws from air horn and throttle
body (fig. 1J-68). Rotate vacuum break and bracket 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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¥

BRACKET
ATTACHING
SCREW AND
LOCKWASHER

BRACKET

Fig. 1J-68 - Carhuretor Modal 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
solenotd.

) It is noit necessary to remove the secondary side

vacuiim 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 retaln for reassembly

- /(6). Remove: and: discard retaining clip from inter-
medlateuchoke rod at choke lever (fig. 1J-69). A replace-
men et‘ammg clip-is required for reassembly. Remove

choke rod and plasti¢c bushing from choke lever and

retaln bushlng for reassembly

INTERMEDIATE
CHOKE ROD .

" Fig. 1J-69 -Carburetor Modol E2SE—
Intermediate Choke Rod and Clip Removal

(7) Remove three mixture control solenoid screws in
air horn. Using slight twisting motion, carefully lift
solenoid-out of air horn (flg 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.

Fig. 1J-70  Carburetor Model E2SE—
Mixture Control Solenold Removal

(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.

.HOT IDLE COMPENSATO

ATTACHING
SCREWS

F’Iu. 1J-71 - Carburstor Model E2SE—
Hot Idle Compensator Valve Removal

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

(11) Rotate fast idle cam to full UP posxtlon and
rermove air horn assembly by tilting to disengage fast
idle cam rod from slot in fast idle cam (fig. 1J-78). Air
horn gasket should remain on float bowl for removal
later. Do not remove fast idle cam screw and cam from'
float bowl.



Fig. 1J-72° Carburetor Model E2SE—
Air Horn Screws and Vent Screen

'AIR HORN'

AIR HORN
GASKET

‘Flg. 1-73 (:arburalor Model EZSE—-Alr Horn Removal

NOTE: These parts are not serviced separately and are
to remain permanently in place as installed during origi-

. nal assembly. The new service replacement float bowl

will include the secondary lockout lever, fast 1dle cam
and screw mstalled as required.

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

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

(14) Further disassembly of air horn is not requu'ed
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 air valve screws are permcmently staked m

place and should not be removed. Do not attempt to

remove the secondary metering rod from the air valve
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assembly. 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 air 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: mete'rmg rod-cwr'
valve assembly preset as required,

(16) It is not necessary to remove vacuum break tod,
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 cleamng solution.

NOTE: I f nece’ssa’ry to replace the .vacuum brealc rod,
or air valve rod, remove and discard retaining clips from
end of rods. Replacement retaining clips are required for
reassembly. Remove plastic bushing used on. rods and
retain for Teassembly ‘

(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 assemb]y and float valve by pull-

- ing up on retaining pin. Remove float: wvalve seat and
,gasket Wlth Seat Remover Tool J—22769 (f1g 1J-74).

NEEDLE SEAT
1 REMOVAL TOOL.

Fig. 1J-74 ~ Carburetor Model E2SE—Inlat Noedls Seat Removal

(20) With refnova_l 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-75).

NOTE: Do not remove or change adjustment of the
small calibration screw located deep inside the metemng
jet during routine servicing. The adjustment screw. 18
preset during original assembly and no attempt should
be made to change this adjustment in_the field except
during air horn or float bowlreplacement, at which time
service instructions must be followed carefully.
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MAIN METERING JET
REMOVAL TOOL |

'Flg. 1J-75  Carhuretor Model E2SE—
Extended Main Metering Jot 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 mecessitate 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.

JMP DISCHARGE SPR
AND BALL RETAINER

Fig. 1J-76  Carburetor Model E2SE—
Pump Discharge Retainer Removal

NOTE: The tamper-resistant choke cover design is
used to discourage indiscriminate readjustment of the
cholce cover and cotl assembly in the field. However, it is
necessary to remove the cover and cotl assembly during
normal carburetor disassembly for cledning and
overhaul. ' '

(28) With small chisel and hammer, carefully cut off
each rivet head (fig. 1J-77). Use a drift and small ham-
mer to drivé remainder of rivets out of choke housing.
Use care to prevent damage to choke cover and housing.

81089A

Fig. 1-77  Carhuretor 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. -~ -~ RRUCES

“LEVER i
ATTACHING
SCREW '

: e : ; s V{QOéGB
Fig. 19-78  Carburetor Model E2SE—Choke Coll Loier Removhl

(26) Remove intermediate choke shaft and levef ag-
sembly from float bowl by sliding rearward out throttle
lever side (fig. 19-79). ‘ S

(27) Remove choke housing by removing two attach-
ing screws in throttle body (fig. 1J-80).



INTERMEDIATE CHOKE
SHAFT AND LEVER
ASSEMBLY

“Flg. 0-19. carhliralt)r Model E2SE—
Intermediate Choke Shaft Removal -

ATTACHING SCREWS

L Fllg.,l.l-alo carburolor Model EZSE—chuko Housing Screws - -

(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 ag-
sembly (fig. 1J-81).

(80). 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.

(82) If replacement is. necessary, remove fast 1dle
adjustment screw and elip 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-
ary throttle valve screws are permamently staked in
place-and should not be removed. The throttle body is
serviced as a complete assembly (fig. 1J-82). '

holding fixture—manifold side up. -

Refer. to figure 1J-83 for locating hole:
vertical, drive punch through locator. until hardened

LOCATOR HOLE

THROTTLE

BODY :
- ATTACHING:
. SC

Flg IJ 81 carlmrolor Modsl E28E—Throtlle Body Scrows

NOTE DO NOT remove plug covering idle mixture .

adgustment screw unless it is necessary;
fiormal soa,lcmg and air p'ressure Jailito:c
mixture passages. .

to replace it or

(34) Remove idle mixture plug and screw as fOllOWS'
(a) Invert throttle body and place on carburetor

(b) Place a punch in locator hole in throttle
body beneath idle mixture screw plug:(manifold side).
Holding ‘punch

steel plug breaks. Holding punch at 45 degree angle,
break out throttle body casting to gain access to mixture
screw plug Drive out plug

'SLOW IDLE SCREW
ND SPRING

FAST IDLE SCREW

* Fig. 1J-82 . Carburetor Model EZSE—ThroIIIe Body Assemhly
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ECESSED IDLE MIXTURE - .
~ SCREW AND PLUG
LOCATION -
B 0 eo710

| Fig. 1J-83 = Carhuretor Model E2SE—
dle Mlxluro s«:rew Plug Removal

NOTE° The hardened plug will break rather than re-
main intact. It is mot nmecessary to remove the plug
completely; instead, remove loose pieces to allow use of
Idle Mixture Adjusting Tool J-29030, or equivalent.

(¢) Using Tool J-29080, or equivalent, remove
idle mixture screw and spring from throttle body (fig.
1J-84).

\IDLE SCREW

REMOVING TOOL -

Bvaas 00711

Fig. 1J-84 Carburetor Model E2SE—Idle Mixture Screw Removal

Cleaning angl“l‘l_l___spoetlon

CAUTION: Thé idle speed solenoid, mixture control
solenowl electrically. heated chole assembly, rubber and
plastic components; diaphragmis, pump plunger and
plastic filler block must NOT be immersed in carburetor
cleaning solutwn because they 'wzll either harden, swell
or dis tort

The carburetor components should be cleaned in a
cold 1mmers1on-type carburetor cleaning solution.

The plastic. bushlngs located on the end of the vacuum
break rod and air valverod 1 Vy"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.

(8) Inspect holes in levers for excessive wear or out
of round conditions. If worn, levers should be replaced.
Inspect plastic bushings on'levers fot' d4mage and exces-
sive wear. Replace as required.

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

(a) Floodmg S

1, Inspect float valve and seat for d1rt deep
wear grooves, scores and proper seating.: e

: 2. Inspect float valye pull clip. for proper
1nstallat1on (fig. 1J-85). Do not bend pull clip.

3. Inspect float, float arms and hmge pin
for distortion, binds and burrs. Determine density of
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 dr1ed out, soak in fuel for eight
hours before testing.

2. Inspect pump . duratlon and return
springs for weakness or dlstortlon

' " 8. Examine all pump passages and jet for
debris, improper seating of discharge check ball and
scores in pump well. Examine condltlon of pump dis-
charge check ball sprmg

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

(c) Hard Starting—Poor Cold Englne Opera-

tion:
1. Examine choke valve and linkage for ex-
cessive wear, binding or distortion,
S 2.- Inspect choke vacuum dlaphragm(s) for
leaks.. . .
3., Clean.or replace carburetor fuel fllter
_ 4, Inspect float valve for sticking condition,
debris, ete. Co o : I



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

s

~.~CAUTION: DO'NOT .
HOOK PULL CLIP
IN THESE HOLES

¢ 90712

Flg IJ -85 I:arburotor Modol EZSE—FIoaI Valvo Pull cllp

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
during routine servicing. The screw is adjusted during
carburetor flow testing and mtsadjustment can affect
carburetor calibration. ;

7N
\

3. Inspect main metermg jet for debrls

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 settlng, air horn assem-
bly must be replaced. -

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

(e) Rough Idle: r :

_ . 1."Inspect gasket and gasket matmg sur-
faces on castings for damage to seahng beads, mcks,
burrs and other defects. i

2. Clean all idle fuel passages

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

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

‘5. Examine all dlaphragms for possible

)ruptures or leaks. '

CAUTION: Clean plastic parts only in o low volatzle
: cleanmg solvent—never in gasoline. ' 3

‘:replace MC soleno1d

FUEL SYSTEMS - 1J-41

Testing Mixture Control (MC) Solenold

If the mixture control solenoid is suspected of either
st1ck1ng, binding or leaking, test accordmg to the follow-
ing procedure (fig. 1J-86).

(1) Connect one end of j Jumper wire to elther terml-

‘nal of MC solenoid connector and other end to pos1t1ve

(+) 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.

(8) With rubber seal and retamer removed from end

“of MC solenoid stem, attach hose from hand vacuum

pump.

SOLENOID

Fig. 1J-86 Carburetor Model E2SE—Testing Mixture Control Solenold
(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

'solen01d

6) To test solenoxd for stlckmg in down (de -ener-
g1sed) position, remove jumper wire. connected to 12 volt
source and observe ‘hand vacuum pump, gauge pomter 1t
should move to zero in less. than one - second If not,

Assembly .

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

(2) If removed, install fast idle adjustment screw
"and clip in prlmary 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 pomt
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-59).

(5) Install throttle b‘bdy 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: nghtenmg beyond specified torque can
da,mage 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 o service replacement filter,
ensure the filter is the type that includes o check valve
that conforms to U.S. Motor Vehicle Safety Standards
(M.V,S.8.). v

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

(10) Install choke housing on throttle body. Ensure
raised boss and locatlng lug on rear of housing fit into
recesses in float bowl casting (fig. 1J-80). Install two
choke housmg attaching screws and lockwashers ‘in
throttle body and tighten serews 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 (120 clock)
position, install bimetallic coil lever inside chioke 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 retalnmg
screw into end of intermediate choke shaft and tlghten
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 of
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 Carburstor Model.E2SE—Choke Coll and Gover Inslallation
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(14) Install pump 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 mainmetering 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 facmg float
pontoon (fig. 1J-85). : :

(19) Install float retaining pin mto 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 “T” scale, measure from
top of float bowl casting surface (air horn gasket re-

moved) to top of float at toe. Measuring pomt 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

adjustment.

(21) Install plastlc flller block over float valve by
pressing downward unt1l properly seated (flush with
bowl casting surface)

inspect float a]ignment after

TOE.OF
FLOAT.
(TOP vuzw)

RETAINER

FLOAT ARM

NEEDLE

Fig. 1J-88 Carburetor Model E2SE-—Float Level Adjustment

90717
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*(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. Tlghten 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 ingtalled. Insert end of vacuum
break rod through bushing in lever. Retain rod with
replacement clip, Press clip in placé: 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-
lockmg clip facing end:of rod.. Ensure that clip. fully
engages rod and that it is not distorted.

(80) 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 ald 1nsert10n of stem
through seal on air horn S : :

'CAUTION. Do not force a,zr hom assembly onto bowl
gently lower in place.

“(32)Rotate fast idle cam to full UP position and tllt
air horn assembly to engage lower end of fast idle cam
-rod in-slot in fast idle*cam. Holdlng down' on pump
‘plunger assembly, carefully lower air horn assembly
onto float bowl. Guide pump plunger stem through seal
in air horn castlng

*+(33) Install six air horn to-bowl attaching screws and
lockwashers. Thiree long air horn screws.are located-in
primary and secondary venturi area. Two short.screws
are located on fuel inlet side and one short scréw.is
located in area beneath hot:idle:compensator valve. All



1944 FUEL SYSTENS _

air horn screws must be tightened evenly and securely.
Refer to figure 1J-89 for proper tightening sequence.
(84) If equipped, install replacement .geal in recess of
float bowl: Install hot idle compensator valve and retain
with two small attaching screws. Tighten screws
securely. o L .

" Flg. 1480 Carburstor Model E2SE—
- Alr Horn Screw Tightening: Sequence

(85) If not tested previously, test mixture control
solenoid for sticking, binding and leakage following pro-
cedure listéd within Cleaning and Inspection. Install
replacement rubber seal on mixture control- solenoid
stem. Position seal up against boss on-solenoid stem.
Using 87/16-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 slight twisting motion of the solenoid is
required during wnstallation 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.

(86). 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 solénoid stem with recess in
bottom of bowl (fig. 1J-91). '

(87) Install. three solenoid attaching .screws and
tighten securely. o R

(88). Install plastic bushing in hole in choke lever.
Erisure small end of bushing faces retaining clip when
installed.- -~ .. . R

(89) 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
las full contact on rod but is not seated tightly against
bushing. Rod-to-bushing clearance should be 0.080 inch

. t H )H:(‘tﬁ oy
MIXTURE "~

CONTROL @i}
.SOLENOID . .

RETAINER
c

_Fig. 1J-90  Carhuretor Model E2SE—
"Mixture conlrol_SoIh'nol'd Soal and Rotalner

MIXTURE
CONTROL

SOLENOID

Flg. 19-91 Carhuretor Model E2SE-—
... Ingtalling Mixture Control Solenold
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(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
d1storted : e )

‘ CAUTION Use care when ttghtenmg zdle speed sole-

notd retaiming nut with wrench to avoid: damagmg vac-
uum break plunger S ,

(40) If removed, install idle speed solenoid, lock-
washer and retaining nut on primary side vacuum
bracket. Tighten nut securely. Bend back two retalnmg
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-dig-

phragm plunger and énd 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 holein’ 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. ‘

SEHVIOE ADJUSTMENT PHUCEDURES

Refer to Service AdJustment Procedures w1thm Model

2SE Carburetor section and to General Serv1ce and D1— :
. agn0s1s—Chapter 1A, SRR

| Floal Level Measuremenl

NOTE: The float level should be determmed before dts- :

assembling a carburetor for overhaul if a malfunction-
'mg Sfloat s suspected of affectmg engine performcmce

- NOTE The fuel level mn .the ca,rburetor bowl can be
“affected by fuel pump pressure as well as by on tmprop-

erly adjusted ﬂoat

To determlne if the. float requires adJustment meas-
ure the float level according to the following procedure
(1) Remiove vent stack screws and vent stack.
~ (2) Remove air horn screw located adjacent to vent
stack. '

WARNiNG Use extreme caution when engine is. oper- '

ating. Do not stand in direct line with fcm Do not put

clo thmg

~ (3) With engine at 1dle speed and choke valve com-
pletely open, carefully insert float gauge in air horn

hands near pulleys belts or fom Do not wear loose '

‘serew hole and vent hole. Allow gauge to rest freely on
float, e, .

NOTE: Use Gduge J 9789 15’6’ (whtte) Jor model E28E’
carburetor: '

CAUTION: Do not press down on gauge because en-
qme may ﬂood or ﬂoat may be ddmaged g :

(4) With gauge at eye level observe mark on gauge
that aligns with top of casting at vent hole. Float level
should be within + 1.5 mm (+ 0.06 inch) of float level
spec1f1cat10n ‘Refer to Spec1flcat10ns ’

(5) Remove float gauge. . o :

(6) If float level is-not w1th1n spec1flcat10n remove
carburetor air horn and adJust float level, Refer. to Float
Level Adjustment,. '

(7) If float level is w1th1n spec1flcat10n 1nstall air
horn screw, vent stack and vent stack screws.

Idle Speed Ad]uslmonls"‘

.The engine and related systems must be performmg:
properly before initiating the idle speed adJustments

‘Precautions and General Informatlon ¢ .
‘o Place’ ‘manual “transmission” in neutral. Set ‘the

’ parkmg brake flrmly and do not accelerate the
“engine.

¢ Ensure the engme 15" at normal operating, temper-
-ature before adJustmg the 1dle speed

e Perform the procedure w1th the air cleaner installed
_ or with air cleaner removed and associated vacuum
_hoses plugged, choke open and deceleratmn valve
" supplyhose plugged. =~ L : ,
“oDo not idle the efigine more than three minutes at a
time.:
o If the idle speed adjus'tment procedure ‘requires
_ more than three minutes, operate the engine at 2000
" rpm for one minute. :

¢ Ensure the ignition t1m1ng is correct before adJust-
ing idle speed.

- #Use extreme caution around fan, belts and other

" moving parts when the engine is operatmg Do 'not.

wear loose clothing. Do not stand in direct llne w1th
the fan blades.

SIow (Curh) Idle Spoad Adluslmonl Procedure .

(1) Disconneet and plug -purge vacuum hose at va--

"'por canister.

(2) Connect dwell meter to single llght blue wire
taped to mixture control solenoid wires at carburetor.
Set dwell meter on “6-cylinder” scale. Connect tachome-
ter at distributer side of filter, -
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NOTE: Use a tachometer with an expanded scale of 400
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.

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 warin to normal operating
temperature. Dwell meter pointer should now be os-
cillating. Pointer should be: generally Tocated between 10
and 50 degrees “with maximum sweep of pointer ‘os-
cillation covering a segment of 15 degrees. If not refer to
C4 System Operatlonal 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) Dlsconnect SOleIIOld w1re AdJust curb 1dle to 500
rpm:

(7) Connect solen01d wire. )

(8) Stop engine. Disconnect and remove dwell meter
and tachometer. Install air cleaner and connect vacuum

(8) Start and Warm' 'engine to norrnal operatmg
temperature

1 (4)’ Disconnect and plug EGR valve vacuum hose.

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

* (6) Adjust fast idle speed to specified rpm.

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

(8) Connect EGR valve vacuum hose.

4

- |d|o Mixluro Adluslmonl

: Refer to:Carburetor Model EZSE Idle Mlxture AdJust-
ment procedure listed within Feedback System section.

Idle mixture adjustment should not nermally be nec-
essary; only after carburetor:overhaul and if original
mixture screw adjustment has been:altered:

Choke Mechanism Service

- Refer to Service Adjustment Pr‘ocedures w1th1n Model
2SE Carburetor sectlon s

‘ SPEcIFIcATIONS
Model EZSE Carburetor Specmcatlons

hoses, if removed. Connect canister purge vacuum hose ——
and deceleration valve supply hose. ST umoer ;3 17082389
Lo s . ] Pri. Throttle Bore 35 mm
e e Sec.. Throttle Bore - - 46 mm .
Model E2SE Carburetor Idle Speed Pri. Venturi. Diameter . 28mm- |
Adlus"“ent sPecmcahons Sec. Venturi Diameter “Var. Air Valve
" Transmission ‘ , “ , rm.?M ‘ rdt:elBlnlet Seat Diameter 2.36 mm
Manual 900 (% 100) © © Zvpass Lremm
g e " Idle Tube 0.80 mm’
@dle speed with solenoid de-energized is 500 rpm. . 190984 Side Idle Air Bleed 117 mm
Lower Idle Air Bleed 1.32 mm
Fast Idle Spead Adluslmonl Procedure - 1.14 mm
: : Spark Port Size X
3.84 mm
(1) Connect tachometer at distributor side of filter. : Nood
(2) Set parking brake. Place manual transmlsswn Main Jet . < (1.752 mm)
in neutral position. - : - Pri. Metering Rod. No.’ ~NJAT
Sec. Metering Rod No. DX12905-37 - 5. -
WARNING:: Use extreme caution when engine is oper- T‘;p“',vve'l'l BB'I"_?Z ?ézg L
ating. Do not stand in direct line with fan. Do not put 2'1 < :’/ : e:_an s 'N/:",' :
hands near pulleys, belts or fan.. Do ‘not wear loose A°W°|' :"eN mI"QD_ e — TBo
Cloth'&ng ) ccelerator Nozzle Diameter 3 mm
' 90736
Ouli “Float Pump Fast Fast Idle | Air'|Vac.| A ~Choke Coil
42":&2:" c:{::"::ﬁr, level | Stem Height | Cam Adj. Speed | Valve |Break | Unloader| Choke: sfg:l':g‘::y Lever Plug
mm (inches) | mm (inches) | 2nd Step [£100 rpm [Link®| Pri, oo fs U | Gauge
CJ Man, ) . o 0 0 o 1.27-2.03 mm | 1.27-2,03 mm
(Calif. only) | Trans. | 17082389 | 4.3 (0.169) | 3.26 (.128) | * 18 2400 | 29 | 190 | 34 TR |(050-.080 in.)|(.050:.080 in.)
@ Maximum Degree Setting ' . 90736

TR Tamper Resistant
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GENERAL

The Carter Model BBD two- venturl carburetor in-
corporates three lightweight aluminum assembhes 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 metermg
rods, and bowl vent. S

‘The main body contains  the fuel bowl aceelerator
pump, vacuum piston and meterlng 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 idantifie(i by a’é(;de number and :

build date. Both are stamped on the identification tag;
Each carburetor build month is coded alphabetically
beginning with the letter A in January and ending with:

the letter M in December (the letter I is not used) The

tag is attached to the carburetor and must remain with

the carburetor to assure proper 1dent1f1cat10n (fig. 1J-

93).

cAnnunETuntnncuns IR

Five conventional circuits are used:
+# Float (fuel inlet)

¢ Idle (low speed) Metering

* Main (high speed) Metering

¢ Pump (acceleratlon)

* Choke

~ Float (Fuel Inlet) Clrcuit .

-"The float circuit mamtalns the specified fuel leVel in
the bowl to pr0v1de sufficient fuel to the metering 01r-
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 hmged to the
.. float fulerum pin.

'é

o/ 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, admlttmg only enough to replace
that being used.

' CHOKE LINKAGE

CHOKE BbWL - ROLLOVER .
. LINKAGE - VENT CHECK VALVE
CHOKE HOUSING- ‘ * AND BOWL VENT
VACUUM

DIAPHRAGM _

FUEL
INLET

CHOKE

HOUSING

DASH POT

IDLE MIXTURE - SOLE-VAC"

VACUUM
ADJUSTMENT NIPPLE HOLDING
SCREWS (SEALED) SOLENOID
ADJUSTMENT
SCREW
81125A

HOUSING

.CHOKE COVER
- FASTENERS

" Flg. 1092 Modal BBD Carburetor Assembly

"81125C
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CODE
NUMBER

REVISION
LETTER
MONTH YEAR " ‘DAY | :
: BUILD DATE ‘60430’

g, 1.1-93 Idenlitlcallon Tag L

ldle (Low Spaod] Molorlng (:Ircult

Fuel for idle and mltlal part throttle operatlon is me-
tered through the 1dle cireuit..

FUEL
“l FLOAT NEEDLE
£ w

“oasker  FITTING

o 60431
Fig. 1J-94 Floal Clrcult

IPuel flows through main metermg 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).

At curb idle speed, the air/fuel mixture flows down
the idle channel and is further mixed with air entermg
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 48 well as the idle port. This

IDLE AIR‘
BLEED = "

L SMAIN ) VENTURI
* . METERING CLUSTER
RODS (2) ] SCREWS (2)

T 1

IDLE FUEL""‘\' QEN
PICKUP ... \on |
TUBE \ Il
MAIN
METERING
JETS (2)

Fig 1095 o e,

increased airflow créates a low ‘pressure in the venturi’
and the main metering system begins to discharge fuel.

Main (High Speed) Metering circull

At partlal throttle and crulsmg speed increased air
flow through the venturi creates a low pressure area 1n
the venturl Because the air above the fuel in the bowl is.
at atmospheric pressure, fuel is forced to the lower pres-
sure area that wag created by the ventur1 and .amplified
by - the booster Venturl L,

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 hghter than raw fuel,
responds more quickly to changes ‘in venturi vacuum,
and is more readily vaporized when discharged into.the .
venturi (fig. 1J-96). : o

e

Main Metering Circult Enrichment

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

Fuel enrichment is accomphshed by means of two
calibrated metering rods connected to a single manifold
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 and permits:max-
imum fuyel flow through the Jets to the maln ‘well -
cavities. 1,

At. idle, partlal throttle or.‘cruise condltlons when
manifold vacuum is high, the piston is drawn down into.
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STEP-UP - . R N
PISTON - VENTURLI

METERING
RODS (2)

MAIN
METERING

JETS (2) i
. IDLE FUEL

. PICK UP TUBER &
ﬁ- THROTTLE/§ R4
VALVE _

Fig. 10-96  Maln Metering Clrcult

the vacuum ‘cylinder against calibrated spring téhémn‘{
and the larger diameters of the metermg rods extend

into the main metermg Jets restrlctmg the fuel flow to
the main well cavities. An additional control is provided

> by the rod lifter on the accelerator pummp rod: This pro-"
vxdes a direct relationship between metermg rod pom- _

tlon and throttle valve opening.

Pump (Accolorallon] Clrcult
“When the ‘throttle is opened suddenly, airflow re-

sponse through the carburetor is almost’ immediate.’
There is a brief time lag before fuel inhertia ‘can be’

overcome. This lag causes the desired air/fuel ratio to be
leaned out. o N »

A piston-type accelerating pump system mechanically
supphes the fuel necessary to compensate for thls defi-
ciency (fig. 1J-97).

Fuel is forced into the pump cylinder from the fuel
bowl 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 dlscharge Jets in the
venturi cluster.

Choko Clrcult

The choke valve, located in the air horn assembly,'

provides a high vacuum both above and ‘below the

60433

. PUMP  “S“LINK
S ARM
ACCELERATOR " 1. q_
PUMP.SHAFT ]
' "‘?’ i .
PUMP 31 DISCHARGE
‘DRIVE et
SPRING - ) W
A N s L
o
i
N
DISCHARGE

- CHECK BALL
o o ) I: ‘ 60434
Fig. 1J-97  Pump Circuit o

throttle valves when closed. During engine start, vac-
uum above the throttle valve causes fuel to flow from:

- the main metermg and idle circuits and provides the

r1cher air/fuel mlxture ratio. needed for. cold engine
startmg (fig. 1J-98) . :

" CHOKE VALVE -

CHOKE
CONTROL
ROD -

.Flg. 13-88  Choke Circult componoms

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

. 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. - -
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If the engine is accelerated during the warm-up pe-
‘riod, the corresponding drop in the manifold. vacuum
allows the coil to momentarily close the choke valve to
provide a richer air/fuel mixture. .

A faster idle speed is prov1ded 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 depressmg
the accelerator pedal to the floor and rotating the engme
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 Sole-Vac throttle pos1t10ner is
part of the BBD carburetor assemhly Tt 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 p031t1on, but it does not
have the capability ‘of moving the throttle out to a new
position. The vacuum actuator portlon of the Sole-Vac
throttle . pos1t1oner “however, is capable of movmg the
throttle to a new -position ‘when manifold vacuum is
applied to it. Once the th is posmoned by the vac-
uum actuator, the holdmg solenmd maintains the
position.

The Sole- Vac throttle pos1t10 er’ has three pos1t10ns
Off, or deactivated, position. (curb idle); holdmg solenoid
position; and vacuum actuator position. Manifold vac-
uum is applied to.the vacuum actuator through an elec-
tric vacuum sw1tch1ng ‘solenoid that allows vacuum
stored in a reservoir to engage it. The. electric vacuum
switching solenoid is controlled either by the idle speed
controller (non-feedback) or by the CEC system
microprocessor.

The holding solenoid is energlzed 1f either the intake
manifold (EFE) heater, air conditioner or rear window
defogger are-in use; the vacuum actuator is engaged if
the air cleaner air temperature is below approx1mately
60°F (16°C). When the air temperature is above 60°F
(16°C), the vacuum actuator is engaged when the engine
idle speed drops below calibrated minimum speed. (AT:
. 48b & rpm, MT: 462.6 & 10 rpm). The vacuum- actuator
moves the throttle position (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 speed), either to the holding solenoid

position (if the intake manifold . heater A/CbE rear
window defogger are in use) or to the normal curb idle
speed position.

Refer to Feedback Systems within th1s chapter for
additional 1nformat1on and d1agnos1s procedures

cARBUHETOH HEPLAGEMENTZQ . f

nemoval

(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 w1re harness connector, if
equipped. L

(4): Remove carburetor reta1n1ng nuts.’ Remove car-
buretor. Remove carburetor gasket from-spacer.

(1) Clean gasket mountlngr 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, f1tt1ng, throttle cable, choke
heater wire connector, PCV hose return spring, all vac-
uum hoses, solenoid wire connector and stepper motor
wire harness connector, if equ1pped

L

|>>i'l. “ -

WARNING: Use extreme cautzon when engine 1s oper-
ating. Do not ‘stand in direct line with fan. Do not putv
hands_ mear pulleys belts or fan. Do not wear loose
clothmg ‘

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

GAHBUHETOH OVEHHAUL

"The followlng procedure applies to 4 complete over-
haul with the carburetor removed from the engine.

A completé disassembly is not necessary when per-
formmg routine service adjustmerits.'In 'most mstances,
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 1dent1flcat1on Lt
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Stepper 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,”
) | ¢ !

each metering pin is moved the maximum distance into
an air cavity., T

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

Refer to Computerized Emission Control (CEC) Sys-

tem for additional information.

» - ASSEMBLY
e

>

HIGH SPEED

CIRCUIT .
&) /
S
. LOW SPEED

CIRCUIT

Metering Pins in Cavities (Rich) -~

ASSEMBLY
e

<

( HIGH SPEED /

CIRCUIT
_{_3
a2 B
3
LOW SPEED -
CIRCUIT

: Mqte'ri'ng Pins Out of Cavities (Lean)

STEPPER MOTOR

“STEPPER MOTOR.

OONOCTRWN=

. DIAPHRAGM CONNECTOR LINK
SCREW - -
. CHOKE VACUUM DIAPHRAGM
HOSE Lo .
VALVE

. METERING ROD

'S-LINK e

. PUMP ARM .

. GASKET , ,

. ROLLOVER CHECK VALVE

. SCREW - . .

. LOCK

. ROD LIFTER

14. VACUUM PISTON

.PISTON .. . R

. AIR HORN RETAINING SCREW (SHORT)
. SOLENOID .

. STEPPER MOTOR : :
. AIR HORN RETAINING SCREW (LONG)

. PUMP LEVER » . :

- .
B

. VENTURI! CLUSTER SCREW
. IDLE FUEL PICKUP TUBE
.“GASKET S

. VENTURI CLUSTER

. GASKET R

. CHECK BALL (SMALL) _

. FLOAT , -

. FULCRUM PIN

. BAFFLE

. CLIP

. CHOKE LINK |

. SCREW

. FAST IDLE CAM

. GASKET .
. THERMOSTATIC CHOKE SHAFT
. SPRING

. SCREW

. PUMP LINK .

. CLIP

. GASKET

{'Flg. 1J-09 Parls Identification—Carter Model BBD barhhr_ol‘or“

..MIXTURE SCREW

. SPRING

. THROTTLE BODY

. CHOKE HOUSING

.. BAFFLE :

. GASKET

. RETAINER .

. CHOKE COIL

. LEVER

. CHOKE ROD ° :

. CLIP ‘ o

. NEEDLE AND SEAT ASSEMBLY
. MAIN BODY .. .

. MAIN METERING JET -

. ACCELERATOR PUMP PLUNGER
. FULCRUM PIN.RETAINER ‘
. GASKET

. SPRING

. AIR HORN

. LEVER
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NOTE: When ustng 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, watet, or other foreign matter in
the carburetor. To aid in diagnosing the problem, care-
Sully remove ‘the “carbiretor from the engine without
removing the fuel ﬁ‘om the bowl,. Examine the bowl
contents for contamination as the carburetor is
dzsassembled

Disassembly

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

(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 atid metering rod assembly straight up and
out of air horn. emove vacuum plston spring (fig: '1J-
101).

ACCELERATOR

_ SCREWS
| AND LOCKS |

= Y :
Fig. 13-100 (@ccelerator Pump and Lever

(5) Disconnect clips\s\" nd remove choke rod from
choke housing lever and choke lever.

(6) Remove screw and lever from choke shaft.

(7) Remove vacuum hose from carburetor main
body and choke vacuum diaphragm. Rermove choke dia-

phragm, lmkage and bracket assembly. Place dxa-
phragm agide to be cleaned separately.

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

(9) Grind off head of torque-head screws and re-
move choke cover agsembly and housmg from throttle
body.

NOTE: When cover is ‘remoq}ed Jrom housing, remove
remaining, portion of screws from housing by twisting
counterclockwise with locking pliers.

(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) Inyert air horn and compress accelerator pump
drive spring. Remove S link from pump 8haft. Remove
pump assembly. .

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

(13) Remove float ‘fulerum pin retainer and baffle.
Remove floats and fulerum pin (fig. 1J-108).

(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- 1d1e orlflce tubes or main vent tubes from
-cluster. i

(16) Invert car_huretor main body and drop out accel-

erator pump discharge check valve ball (fig. 1J-105).

Fly. 1J-101  Removing Piston and Metering Rods -

" 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.



|VENTURI.CLUSTER ASSEMBL

- Fig. - 102 nemovlng Air-Horn

CAUTION Do 'not use a wire brush to clea'n any port.

Do not-use a drill or wire to clean openings or passages.

This may enlarge the passages omd alter the calzbmtzon :

of the carbu'retor

NOTE: If it s necessary to remove idle mixture adjust-

ment screws -because air pressure or soaking did not
sufficiently clean the air passages, remove dowel pins.

with dmll and punch,

a1 Remove screws attaching throttle body to main
body and separate bodies. Discard gasket.

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

CI‘ean,Ing_ ahd Inspection

Debrls, gum, water or carbon contamlnatlon in the
carburetor or on exterior moving parts'is often respon-
sible for unsatisfactory engine performance. Efficient
carburetion depends upon careful cleaning and
1nspect10n

Wash all parts, except vacuum diaphragm, in clean

commerc1a1 carburetor cleaning solvent. If a commercial’
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Fig. 1J-103  Float Assombly

AIN
METERING JET:

Fig. 1J-104 Main Metering Jots

solvent is not available, use mineral spirits, lacquer

thinner or denatured alecohol.
(5) Clean passages and ball seat if leakage is e
dent. If leakage persists, replace main body. 'W
(6) Install replacement gaskets on venturi- clu :er
install cluster screws and tighten securely. ’
(7) Install main metering jets.
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(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 aécelerator: pump drive spring on pump
plunger shaft and insert, shaft 1nto air horn. Compress
spring and insert S link. *

If commercial solvent i is. used rinse the cleaned parts
in hot water to remove all traces of solvent, then blow
dry with compressed air. Wipe the parts that cannot be
immersed in solvent with a clean, soft, dry cloth. Ensure
all residue, gum, carbon and other foreign matter are
removed from all parts.

Force: compressed air through all passages of the
carburetor.

STEPPER
MOTOR
METERING
PIN

BALL
g '5/32lNCH '

~ Fig. 13-105. Ghock Valve Ball I.ucatlon

6044'1""_ 2

Examine the choke: SHaft for excess1ve looseness or
binding condition. Inspect the .choke -valve for nicked
edges and' for ease.of operation. Inspect the throttle
shaft for excessive looseness or. bmdlng 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.

Assembly

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 serews 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.

(8) Install accelerator ‘pump dlscharge check valve
ball 5/32-inch (3.96 mm) diaimeter 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 cyhnder move pis-
ton up and down gently to expel air from piimp passage.
With suitable clean brass rod, hold ~discharge check
valve ball flrmly against its'seat. Raise piston and press
down. No.fuel should be: emltted from elther intake or
discharge passages’ (fig. 1J-106). b

(5) Clean passage and ball seat if leakage is evident.
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 floats 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 sprmg on pump
plunger shaft and insert shaft into air horn. Compress
spring and insert S-link.

(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 Serv1ce-
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).

ACCELERATOR!
PUMP

Fig. 1J-106  Accelorator Pump Tost
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(12) Position two lifting tangs of plastic rod lifter
under piston yoke. Slide shaft of accelerator pump lever

‘through rod lifter and pump arm. Install locks and ad-

Justmg screws, but do not tighten.
(13) Install fast idle cam and l1nkage Tlghten retaln-
mg screw securely

Flg. 1J-107  Vacuum Piston and Melerl'n_g FRod Assembly - -

(14) Connect accelerator pump hnkage to- pump lever N

and throttle lever. Install retaining clip. - RN
(15). Adjust vacuum piston. and accelerator pump.

" Refer to Service AdJustment Procedures.

(16) Install dust cover, using replacement gasket

©(17) Install diaphragm assembly and secure with at-
achmg 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 h(')using Turn

" cover 1/4 turn rich (clockw1se) and retain 1n posmon

with one straight-slot screw. -
(21) Install link and retainer between choke lever

and choke housing lever. B
*'(22) Connect l1nk and retamer to fast 1dle cam and

choke lever."
(23) Adjust initial choke valve: clearance Refer to
Service Adjustment Procedures. -

(24) Adjust fast idle cam clearance. Refer to Serv1ce~f'
AdJustment Procedures. :
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(25) Adjust choke unloader clearance Refer to Set-
vice Adjustment Procedures.

(26) Remove stralght-slot screw that is retaining
choke ‘cover and adjust cover mdex to spec1f1ed notch
(refer to Specifications).

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

NOTE Heads of screws will break off when tzghtened
beyond the caltbmted torque 4

(28) lnstall stepper motor (1f equ1pped) w1th replace-
ment gasket :

' SEHVIGE ADJUSTMENT PHOCEDURES

Float Levcl Adjuslmonl

" (1) Remove air horn
¥ (2) Raise float gently agamst needle and hold (fig.

1-108). .
‘ ""APPLY'
SLIGHT
l PRESSURE.

\\\\\\\\

"~ GASKET

"~ BEND TO -
- ADJUST .

FLOAT. .
o 60497

Flg. IJ 108 Floal Level Adluslment

(3 ) Place straightedge across float; bowl to measure
float level. Refer to Spec1f1cat1ons

. CAUTION: Never bend ﬂoat lever whzle it 4s restmg

against needle. Pressure may damage synthetw tzp and
cause o mzsadyus tment .

(4) If. adJustment is necessary, release float and
bend float lever. :
(5) Install airhorn.

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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ROD LIFTER
LLOCK SCREW

ON ROD LIFTER

Flg. 1J-109 Vacuum Piston Adjustment
Vacuum Piston Adjustment - -

(1) Adjust gap 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 idleé- speed adjustment screw until it
barely contacts stop, then turn one full turn further.

3) Fully depress vacuum.piston while holdlng 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.
-(5) Adjust accelerator purp as outlined below.

(6) Return 1dle speed adJustment screw to its origi-
nal position.

(7) Install dust eover.

Accelerator Pump Adluslmom

(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.

(8) 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. o

(5) Loosen pump arm adjustment lock screw and.
rotate sleeve to adjust pump travel to correct d1stance.
Tighten lock screw. - - . . .

(6) Install cover and screws:

PUMP ARM
~ LOCK
i+, SCREW:_

Fig. 14-110 * Accslerator Pump Adjustment

Initial Choke Valve cloaranc‘o Adjustment

NOTE: The choke should not normally require read-
justment from the original.-factory assembly adjustment
except after 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 sllghtly to place fast idle
screw-on highstep of-cam. o

(8) 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 b_y bendmg dlaphragm con-
nector link (fig. 1J-111)

- (6) Remove: stra1ght-slot screw .and: adJust ‘cover in-
dex to. specified notch, Install replacement torque-head
(break off) screws.

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

Fast Idle Cam Position Adjustment

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

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

(8) Measure distance between choke plate and airt

horn wall (fig. 1J-112). Refer to Speclflcatlons for cor-
rect dimension.
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COVER ROTATE
1/4 TURN RICH

. DIAPHRAGM

Fig. 1J-111  Initial Choke Valve Clearance:

HOLD CLOSED

SCREW SET
ON SECOND CAM STE
5

AKE
ADJUSTMENT BY |
. BENDING HERE

4Flu.. 13-112  Fast Idle Gem Adjustment

) Adjust by bending fast idle cam. link down to
increase distance or up to decrease dlstance. ’

(5)- Remove choke cover screw and adJust 1ndex t0' g

specified notch. Install replacement torque-head SCrews.. .

Choke Unloader Adluslmom

(1) Hold throttle wide open (fig. 1J—113) i

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

(8) 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.
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APPLY LiGHT
PRESSURE HERE

A
BY BENDING:

Flg - 113 choko Unloader Adluslmonl

Aulomallc Choke. Ad]uslmant [0n or Off Vnhlclo]

: The automatlc choke adJustment is made by loosenlng
the housing cover: retaining screws and rotatlng cover in

thve requlred dlrectlon.v Rich and lean are m‘dlcated by
v .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.

- ldle Speed and Mixture Adjustment

Refer to idle speed adjustment procedure outlined in
Chapter 1A—Genera1 Serv1ce and Dlagnoms.
Idle M|xlura Adluslment

(1) Install carburetor, fuel plpe, vacuum hoses, ete.
(2) Connect tachometer, start englne and warm to

 operating temperature,

- (8) Position gear selector; manual——Neutral auto-
ma,tlc—-Drlve Set parking brake flrmly

. (4) Adjustidlespeed.

(5) Adjust mixture screw(s) leaner (clockw1se) untll
perceptlble loss of rpm: is noted.-

(6) Turn mixture screw(s) richer (counterclockw1se)

~ ‘until highest rpm indication is obtained. Do not turn
.. serew(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 speczﬁ,catzon to be obtamed 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 small, equal amounts
until specified drop is achieved.
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NOTE: If the final rpm. differs more than £ 380 rpm - Fast Idle Speed Adjustment
from the original curb idle rpm, adjust curb idle speed to Adjust the fast idle speed with the engine at normal
speczﬁcatzon and repeat steps (6) omd (7) above. operating temperature and with. the EGR. valve hose

R o _ disconnected, Position fast idle ad;ustment serew in con-
(8) Install dowel pins after performing idle mixture  tact with the second step’and against the shoulder of the

adjustment.. Use care to prevent dlsturbmg mixture top step of fast idle’ea 1, Refer to‘Specifications for the
adJustments. » o correct rpm. AdJust by‘urnmg the fast idle-adjustment
screw. ’
- SPECIFICATIONS

‘Model BBD Carburetor Calibrations (lnches) :

o . 8338 . 8339 8340 8341 8351
Throttle Bore Size " 1.44 1.44 144. - [0 144 1.44
Main Venturi Size - Caal ag - 1.0625 1.0625 1.0695 1.0625 1.19
Fuel Inlet Diameter 0.101 0.101 0.101 ~0.101 - 0,101
Low Speed Jet (Tube) ‘ | . 0020 | 00205 0.0295 . |. 0.0295 0.0295
Economizer | 0057 0.057 0.067.. .. [ - 0.0686 ©10.087 -
Idle Air Bleed ‘ 0.067- 0.067 . 0067 | 0067 ~ 0.063
Main det Size . -~ , , ~0.092 - .0.092 0092 .- [ 0092 . 70,089
Accelerator Pump Jet . .. , |- 0033 . 0.033 ~ 0033 |- 770033 a0 1 70033 °
Main Metering Jet Number : 120:392. 120392 | . 120-3921-' ‘, 120-392 - 120386, 120-389
80608
‘Model BBD Carburetor Service Specifications
. j . Initial - Automatic Accelerator T i : S
Float . Vacuum Fast Idle : .
o e -, |Choke Valve : Choke Cover. Pump: : Fast Idle
List licati "Le\;'el)._ Pl(sltor;nq?‘p Glearance ca('l‘:n?:;:')ng Setting Dimensions - 'u?nm:ér :|  Speed ® éf'.l.‘:'i:. Choke
Number | Application nehes nehesk- " linches) R (Notches Rich) |- (Inches) : (Inches) | D
Set | OI | Set | OK | Set | OK | Set | OK | Set | OK | Set | OK:| =’ [ set ] oK ¥
To' |Range| To |Range| To Range| To [Rangel To: | Range| To Range o To .[Range
258 (Auto) 0.218[  [0.020] - |0.125] = |0.030 172 0.500 ' 11750
8338 cJ 0.25| to |0.036| to |0.140| to |0.095| to | 1NR | to. [0520| to. 0.280 |1850| to | -ET
Cal. Alt ,_ 0.282|  |0.060 0.155| . [0.110 1-1/2 0.540 1950
258 (Man.)- | (0.218 0.020| 0.125 0.080 1/2 0.600, _ 1600
8339 cJ 0.25| to |0.035]| to' |0.140| to [0.095[-to | 1NR | to | 0520 to 0.280 |1700]| to ET
California 0.282| [0.050| .- 0185 . [0.110 1-1/2 0.540 i 1800
| 258 (Auto) 0.218| . [0.020[ [0.135 0.070 1/2 0.500 | 1600
8340 |Cke,Wag,Trk|0.25| to [0.036| to 10.150| to  0.110| to | 1NR | to' | 0.620.| to | '0.280.° | 1700 to ET
508" 0.282| - |0.050 -10.166 0.100 1-1/2 | 0540, . [1800 .
268 (Man.) |- |0.218 0020  |0.435] - [0.080 172 10.500 1600 TR
8341 |Cke,Wag,J-10/0.25 | to |0.035| to |0.150| to |0.150| to | 1NR | -to. | 0.620:|":to °| » ©:280 [:1700 to ET.
“508 |- - |0.282] - |0.050} 0.168 0.110 | ‘o 540 [ oo 1800
‘268 (Man | [0.218]  |0.020] 0113 0.080 1172 0.480 1700m 15000+
8349 cJ 0.26| to |0.038| to |0.128] to |0.096| to | 2NR [ to | 0.500 | to 0.280 1750/
49 State 0.282 0.050 0.143 0.110 2-1/2 0.520 | 1850A | 1050 ;(51)
‘ 258 (Man.) 0.218 0.020 0.116 {0.080 -1/2 0.500 1600
8351 cJ 0.25| to |0.035| to |0.130| to |0.095| to [ ONR [ to | 0620 | to 0.280 [1700|-to | ER3
' Altitude | |0.282 10.050 0.145 0.110 +1-1/2 0.640 ) 1800

®Hot with EGR valve hose disconnected.
TR — Tamper Reslstant

90636

.
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CARBURETOR MODEL 2150-2
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choke Machanlsm Service

- General

Servlco Adluslment Procoduros
Specifications

GENERAL

The Motorcraft Model 2150 carburetor (with altitude
compensatlon) is a two-venturi carburetor that in-
corporates two lightweight alumlnum assembhes, 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

vents.

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).

The Model 2150 carburetor with altitude com-
pensation uses an additional choke valve to aid cold
weather engine start up.

This carburetor features a compensatlon circuit that
mixes a metered amount of additional air into the air/

) fuel mixture to prevent an over-rich condition at higher

" altitudes. An automatic device (aneriod) reacts to at-

mospheric pressure and overrides the compensatlon fea-
ture at lower altltudes

NOTE: Wzth ewtre'mely low barometmc pressure condi-
tions; the aneroid may open the vent valve at sea level.
This 1s normal and does not indicate a faulty component.

"_"AIR HORN
MAIN BODY
ALTITUDE

COMPENSATION
CIRCUIT CHOKE

CHOKE
COVER

W * CHOKE
3 < DIAPHRAGM

ALTITUDE
. GOMPENSATION
- ANEROID '
) ' ADJUSTING VACUUM
SCREW

SOURCE

- Fig. 1J-114 Model 2150 Carburetor Assembly

The throttle shaft assembly and all components of the.

81163

Identification

Each carburetor is identified by a code number and

" build date that is stamped on an identification tag. Each

carburetor build month is coded alphabetically begin-

- ning with the letter A for January and ending with the

letter M for December (the letter I is not used). The tag
is-attached to the carburetor and must remain-with it to
assure proper identification (fig. 1J-115).

CODE

MODEL
YEAR

TRANS.  VENTURI l

REVISION
LETTER

ENGINE
VENDOR

. CHECK |
LETTER\I\ .
: 2omM24 £ -
: ‘A'1G * 20

7N

IYEAR MONTH DAY J :

BUILD DATE

“Fig. 10-115 dentification Tag

 CARBURETOR CIRCUITS

Thke Model 2150 carburetor utilizes six clrculté Float

(Fuel Inlet), Idle Metering (Low Speed), Main Meterlng

(ngh Speed), Pump, Choke and Altltude Compensatlon v

Float (Fuel Inlet) clrcull

Pressurized fuel enters the fuel boWl through the fuel

“inlet flttlng in the main body. The Viton-tipped fuel inlet ,

needle is controlled by the float and lever assembly,
which 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
bowl. An integral retaining clip is hooked over the end of
the 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).
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Gy
EUR

The float circuit maintains the correct fuel Tevelin the = -
bowl. This enables the fuel metering circuits to.deliyer:
the proper air/fuel mixture to the eombustion chams = *

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 néedle 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 admlts
only enough fuel to replace that being used.

NEEDLE
AND

SEAT
ASSEMBLY -

\\\\‘\\\

é:

\ AANUUNAUNNANRRNANNNRNN AR RNAR AN

\

FUEL FUEL .
INLET BOWL 80004

* Fig. 19-116 Float Clreul
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 1dle or solenoid
Off position (1f equipped), the vent opens;. permitting
vapor to pass. At any throttle posmon above 1d1e, the
vent is mechanically closed. ; ;

ldle Malorlng (Low Speed) clrcull

Fuel for 1dle and low. speed operatlon flows from the
fuel bowl through the main Jets into_ the main wells.
From the main wells, the fuel is metexed as.it passes
through calibrated restrictions at the lower end of the
idle tubes. After flowing through the idle tubes, the fue]
enters dlagonal passages above the tubes. The fuel s
metered. again as it flows downward through restric-

tions at the lower end of the dlagonal passages and then -

enters the idle pasgages in the main body. (fig. 1J-118). .

VENTTO
CANISTER

“PLUNGER” ™
IN VENTED
POSITION

SPRING

(LINK s A
s THROTTLE LEVER
IN CLOSED POSITION
' o ' 80269

Fig. 1J-117 Extornal Bowl Vet

N ANTI-SIPHON
_ AIR BLEED

RESTRICTOR CAP
80005

Fig. 19118 dlo-Metoring Clrcult

Air enters the idle circuit through air inlets that are
located in the. main body:directly below the booster
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venturi. The air inlets.serve as anti-siph'on 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 theidle 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 dlscharged below the-

throttle Valves

+At speeds slightly above 1d1e, the idle transfer slots
begln 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-
chargmg the alr/fuel mixture, The dlscharge from-the
idle circuit tapers off as the main metering circuit be-
gms dlscharglng :

Maln Melorlng (High Spood] clrcult

- As engine speed i mcreases the air Ve1001ty 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 dlscharge 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 venturl 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 d1scharged into the booster-

venturi (fig. 1J-119).

- Anti-siphon air vents; located ‘near- the top of'the main
well tubes, prevent smhomng of fuel from the main well
when deceleratlng : TR

Power Enrichment

During heavy load condltlons or hlgh speed operatlon,

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 (flg, 1J-120).

Manifold vacuum is apphed to the power valve. dla-

phragm from an openlng in the base of the main body,.

through a passage in the main body and power- valve

ANTI-SIPHON
AIR BLEED

BOOSTER
VENTURI

727

AAANANUARNRARNAN

]

VACUUM®
PASSAGE o

. 80008

 Fig. 1J-120 - Powar Enrlchment 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 opéns 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.
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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 requiré«
ments decrease, manifold vacuum increases and over-
comes. the tension of the power valve spring, closing the
power valve. o B

Pump Circult .

When the throttle valves are opened quickly, the air-
flow through thé carburetor responds almost immedi-
ately. Becauge 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 punip circuit supplies the required fuel
until the propet 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.

T

N

DIAPHRAGM

y . 80007
-Flg. ‘IJ-I‘ZI_ Pump Circult

Fuel is drawh through the inlet, past the elastomer

valve, and into the pump chamber. A discharge check
ball and weight prevents air from being drawn into the
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 is

forced through the pump discharge screw. The fuel is-

then sprayed into the main venturi through discharge
ports. ' : :

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

Choke Circult

The choke valve, located in the air horn ‘assembly,
provides a high vacuum above as well as below the
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 bimetallic
coil that winds up (contracts) when cold and’ unwinds
(eéxpands) when warm.’ R

The position of the choke valve is controlled by the
action of a vacuum modulator that exerts-force against
the‘tension of the bimetallic coil.” : -

The altitude compensation circuit has a separate non-
adjustable choke valve that is linked directly with the
primary choke valve. ‘ : o

When the engine is cold, tension of the bimetallic coil
holds the choke valve closed. When the engine is started,
manifold vacuum is channeled through an opening at:
the base of the carburetor through a passage on the
bottom:side of the modulator diaphragm assembly, to
move the diaphragm dewnward against the setscrew. At
the same time, the modulater arm contacts a tang on the
choke shaft. The downward movement of the diaphragm
assembly compresses the piston spring and exerts a
pulling force: on the modulator arm, causing the choke
valve to open slightly. This opening‘is referred to as
initial.choke valve clearance. . . s :

Thé 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 iricorporated in the
valve. It i 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. ‘
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Air.flowing through the choke housing must be fil-

tered to minimize contamination of the choke coil and’

~, agsociated parts. The filtered air is supphed 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 o
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 clioke valve. This

provides :a richer air/fuel mixture to prevent englne

stalling, :
If the engine is “flooded”- durlng the starting oper-
ation, the choke valve may be opened manually to purge

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

Altitude compensalmn clrcull

;‘ o AUXILIARY
. CHOKE .
'_K %“ .~ VALVE
r"f” )

ATMOSPHERIC
: PRESSURE
INLET

VALVE

J The altitude compensatlon cireuit supphes ‘the extra

~ air necessary to lean out the air/fuel mixture at hlgh '
altitudes. The compensation circuit parallels the main -
carburetor intake circuit (flg 1J-122). At the top, asmall -

hoke val trols th 1l hen th hok
eI e. ve ve con pols the sirflow when ? main choke i - carburetor. Position gasket on intake manifold, Position

. ?pattern

. ANEROID

v ,_«l

:

\
METERED
AIRFLOW

Fig. 1J-122 . Altitude componsallon clrcull

70550

Lal

closed. Air flows down through a passage in the main
body into a plenuni*chaniber 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 body
through two air passages bored into the main venturl
tubes.

The opening and closing of the Valve in the com-.
pensator body is controlled by an anero1d that reacts to
the atmospheric pressure. At the lower atmospheric

‘pressure of higher alt1tudes the aneroid. pushes on.the
_end of the compensator Valve sten, opening the valve.
At lower altitudes, the aneroid relaxes automat1cally

closing the valve.

The aneroid is cahbrated durmg factory assembly and
is not adjustable. Do not tamper w1th the hex-head plug
on the aneroid. ,

- CARBURETOR HEPI.ACEMENT

excess fuel from. the intake manifold. This is accom- R
nomoval

(1) Remove air cleaner. ’
(2) Remove throttle cable from throttle lever D1s-

* connect vacuum hoses, pullback spring, choke filtered -
" vair tube, choke heater element wire co

" wire connector, PCV valve hose, inline fuel fllter and
" “choke heated air tube at carburetor. . -

ctor, solenoid

(3) Remove carburetor retammg nuts Remove car-"

- ‘buretor and gasket from intake manlfold

'Inslallatlon

(1) Clean gasket mounting surfaces of spacer. and
carburetor on spacer and gasket and-install nuts. To
prevent leakage, distortion or ‘damage . to carburetor
body - flange, alternately tlghten nuts 1n crisscross

(2) Connect’ 1n—hne fuel f1lter throttle cable, chokef

. heated air ‘tube, PCV valve hose, pullback sprlng, choke
" heater element wire connector solenoid w1re connector,

choke filtered air tube and vacuum hoses.
(8) Adjust’ engine idle speed. Refer to Chapter
1A— General Service and D1agnos1s for procedures »

; cAnnunETon OVEHHAUL

" The following procedure applles to a complete over-

_-haul with the carburetor removed from the engine.

A complete d1sassembly is not necessary when per-

Tl formmg 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 includes disassembly, -
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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1. MODULATOR: COVER (IF EQUIPPED)"

2, MODULAT:OR_ RETAINING SCREW. (3) {tF EQUIPPE

3. PIVOT PIN

4. MODULATOR ARM o

6. CHOKE VALVE RETAINING SCREW (2).
6. CHOKE VALVE

7. CHOKE SHAFT .

8. AIR HORN |, :

9. AIR HORN RETAINING SCREW (4)

10. AIR HORN GASKET

11. FLOAT AND LEVER ASSEMBLY

12. FLOAT SHAFT RETAINER

13. FLOAT SHAFT - =

14. NEEDLE RETAINING CLIP .

15. CURB IDLE ADJUSTING SCREW"

16. CURB IDLE ADJUSTING SCREW SPRING

17. THROTTLE SHAFT AND LEVER ASSEMBLY

18. DASHPOT
19. DASHPOT. LOCKNUT
20. DASHPOT BRACKET
21. DASHPOT BRACKET RETAINING SCREW
22. ADJUSTING SCREW P
23. CARRIAGE | .
24. ELECTRIC SOLENOID
25. MOUNTING BRACKET
26. THROTTLE VALVE RETAINING SCREW (4)
27. THROTTLE VALVE (2) P
28. NEEDLE AND SEAT ASSEMBLY
29. NEEDLE SEAT GASKET
30. MAIN JET (2)
31. MAIN BODY
32. ELASTOMER VALVE
33. PUMP RETURN SPRING
34.. PUMP DIAPHRAGM
35.PUMP LEVER PIN
36. PUMP COVER
37. PUMP ROD
38.:PUMP ROD RETAINER
39. PUMP LEVER
40. BOWL VENT BELLCRANK
41. FUEL INLET FITTING
42. POWER VALVE GASKET
43. POWER VALVE
44. POWER VALVE COVER GASKET
45. POWER VALVE COVER
46. POWER VALVE COVER
RETAINING SCREW (4)
47. IDLE LIMITER CAP (2)
48, IDLE MIXTURE SCREW.(2)
49. IDLE MIXTURE
'SCREW SPRING(2)
60. RETAINER: :
62. FAST IDLE LEVER
“* RETAINING NUT
63.. FAST IDLE
LEVER PIN
54. RETAINER B
55. LEVER AND SHAFT
56. FAST IDLE CAM ROD
67. CHOKE SHIELD
58.. CHOKE SHIELD
RETAINING
SCREW (2)
59. PISTON PASSAGE
PLUG s
60. HEAT PASSAGE PLUG
61. CHOKE COVER RETAINING CLAMP
62. CHOKE COVER RETAINING SCREW (3)
63. CHOKE COVER AND COIL '
64. CHOKE COVER GASKET . _
66. COIL LEVER RETAINING SCREW
66. COIL LEVER = == - .
67. CHOKE HOUSING RETAINING SCREW (3)
68, CHOKE HOUSING - : :
69.: CHOKE SHAFT BUSHING
70. FAST IDLE SPEED ADJUSTING SCREW
71. FAST IDLE LEVER
72. FAST.IDLE CAM -
73. CHOKE HOUSING GASKET

A

. PUMP DISCHARGE CHECK BALL
. PUMP DISCHARGE WEIGHT . .
."BOOSTER VENTURI GASKET ;-
. BOOSTER VENTURI ASSEMBLY . .

AIR DISTRIBUTION PLATE
PUMP DISCHARGE SCREW *
RETAINER . | o

. CHOKE ROD g

CHOKE LEVER RETAINING SCREW
CHOKE PLATE LEVER -
CHOKE ROD SEAL

. STOP SCREW
. MODULATOR RETURN SPRING (IF EQUIPPED) v
MODULATOR DIAPHRAGM ASSEMBLY (IF EQUIPPED)

Fig. 1J-123. Paits Idanllﬁca.llon—Motarcraﬂ Model 2150 Carburetor . .

41648
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NOTE: When using.an overhaul kit, use all parts in-
cluded in the lciqf.

- > 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 bow! fo'r contammatwn as the carburetor
18 dzsa,ssembled

Disassembly

(1)- Remove air cleaner anchor screw.

"(2) Remove automatic choke rod “retainer from
choke shaft lever. ,

(83) Remove air horn attachlng screws lockwashers
and carburetor identification tag. Remove air horn and
air horn gasket.

- (4) Remove choke rod by loosemng screw that: se-

cures choke shaft lever to choke shaft. Remove rod and .

plastic dust seal from air.horn. .
(5) Remove choke modu]ator assembly, if equlpped
(6) Remove fast idle cam retainer (flg 1J-124). -

Flg. 1J-124  Fast Idle Cam Retalner.

(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 1dle cam-

lever.
PR

screws, housing assembly and gasket.
(11) Remove fast idle cam.

(10) Remove choke housing assembly retalnmg

(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.

'RETAINER |

Flg. 1J-125. Float Assambly

(14) Remove fuel inlet ‘needlle seat and gaeket Re-
move main jets with Main Metering Jet Removal Tool J- _
10174-01 (fig. 1J- 126)

 NEEDLE
SEAT

Flg. 1J-126 Interior View of Fuel 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 operatmg 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 (flg 1J-128).

(18) Remove elastomer valve by graspmg flrmly and
pulling out.
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Fig. 10127

Flg. - 128 ‘Accelorator Pump Assembly

NOTE: If the elastomer valve tip brealks ofj dumng
removal, ensure the tip is removed from the fuel bowl.

The elastomer valve must be replaced whenever it ha,s g

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.

(20) Remove attaching screws and remove com-
pénsation assembly and gasket from carburetor body.

(21) Remove aneroid-to-chamber screws. Remove
gasket and aneroid from chamber.

NOTE: If it is mecessary 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 reference. Re-
move idle mixture screws. '

(22) Remove solenoid.

Flu IJ 129 Power Valve

(:Ioaning and Inspectlon

Debris, gum, water and carbon ‘éontamination in the
carburetor or on the exterior moving parts of the carbu-
retor are often responsible for unsatisfactory engine
perforiance. ‘Efficient carbdretlon depends upon care-
ful cleaning and inspection. ™

The cleaning and inspection. vprocedure listed below
does not involve the replacement parts included in. the
carburetor overhaul/repalr kit. Tnstall all gaskets and
parts included in the repair kit 4 Hen, the carburetor is
assembled Discard the orlglnal gas ets and replaced'

3

CAUTION Do not use a wiré.brush. to clea'n any poﬂ‘ts
Do:not ‘use o drill or.wire to: cleom a'ny openings or
passgges in the carbufretor. A drill or wire-may enlarge
the hole or passage a/nd chwnge the cahbmtwn of the
carburetor.

CAUTION° Do #ot immerse cmy pcwt of the altztude
compensation assembly in cleaning: solvent sze all
parts wzth clean, lmt -fréee cloths. Bl

. Wash “all ‘the carburetor parts except accelerator
pump. diaphragm, power valve, vacuum modulator dia-
phragm dashpot assembly: and altitude compensation
assembly in clean commercial carburetor cleaning sol-
vent. If a commercial solvent is not available, use lac-
quer thinner or denatured alecohol. If a commercial
cleaner is used, rinse the parts in hot water to remove all
traces of the cleaning solvent, then dry them with com-
pressed air. Wipe all parts that cannot be immersed in
solvent with a clean, soft, dry cloth. Ensure all sedi-
ment, gum, carbon and other foreign matter is removed
from all parts. Force compressed air through all pas-
sages 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.
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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 shaft for excessive

With the aneroid removed from the chamber, spring:

tension should fully c]ose the air valve. Examine the
position of the spring in the retainer and ensure it is
properly seated (fig. 1J-130), Inspect the rubber seal on

the valve stem. Examine the aneroid assembly and ens

sure that the atmospherlc pressure inlet hole is free of
debris.

looseness or binding in its bore. Examlne 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

. Flg IIJ--HI30 Altitude l:ompcnsalor ”
Assembly S B
Refer to figure 1J-123 for parts identification.

NOTE: Ensure all holes in the replacement gaskets

have been properly punched and that no Joreign mate-

rial has adhered to the gaskets. Inspect vacuum dia-
- )phmgms Jor tears or cuts. »
\,

(1) Install fast ‘idle speed adJustment screw and

spring on fast idle lever.
(2) Install solenoid.

3) Place fast 1dle 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 tlp
from inside fuel bowl.

(b) Pull valve in until it seats in pump cavity -

wall. Cut off tip forward of retaining shoulder
(¢) Remove tip from bowl, :
-(5) Install  accelerator pump dlaphragm return
sprmg in chamber depression. Insert diaphragm assem-

bly in cover, place cover and diaphragm assembly into -
‘position on main body and mstall two right-side cover

screws, -
(6) Pos1t10n bow vent bell crank and bracket as-
sembly over- accelerator pump cover left-side holes. En-

~ sure vent lever is pos1t10ned behlng pump lever Install

retaining screws..
(7) Insert accelerator pump operatmg rod 1nto m-
board hole of accelerator pump actuating lever.

.(8) Position. accelerator. pump operating: rod -re-

tainer over hole 8 in overtravel lever.

-(9) Invert main body and install power valve andl

replacement gasket. Tighten valve securely.. :
(10) Install power. valve -.cover and replacement
gasket. ; ,

NOTE: Install the powe'r 'ualve cover wzth the ewten—

sions adjacent to the main. body to provzde entry Jor the :

slots on the idle mtxture adjustment screw caps.

(11) If removed, 1nstall idle m1xture adJustment
screws and springs. Turn screws in gently with fingers
until they lightly seat, then back off number of turns
recorded during removal for prehmmary idle fuel mix-
ture-adjustment; -

NOTE Do not install idle mmture sc'rew caps at this ‘

ttme
(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 assemblies. Ensure
correct needle and seat are assembled together.

(14) Slide float shaft into float lever. Pos1t1on float
shaft retainer on float shaft.

(15) Install float damper spring w1th short w1re un-

~ der float lever (fig. 1J-131).

" (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 dlscharge ball into pas-
sage in main body.

(19) Position replacement booster venturl gasket and
booster venturi in main body. -
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FLOAT SHAFT. -

RETAINER INEEDLE AND

SEAT ASSEMBLY

"F|g IJ 131 Dampor Spring. Installalmn '

(20) Drop accelerator pump: d1scharge welght into
booster on top of dlscharge ball.

(21) Install air-‘distribution plate and accelerator
pump discharge screw and tighten screw. '

(22) Position fast-idle cam lever on choke shaft. In-
stall retainer.

NOTE: The bottom of the fast idle cam leve'r adyust-
ment screw must rest against the tang on the choke
shaft

(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 p1ece of
plastie mater1al), and install in choke shaft bore in choke
housing. :

(28) Position choke housing on main body and 1nstall
chioke housing attaching screws. -

(29) Install retainer to fast 1dle cam rod at fast idle
cam. .- :

(30) Install c01l lever

(81) Install choke housing cover, gasket, retainer and
serews. Turn choke cover 1/4 turn rich and tlghten one
retaining screw. : :

(82) Install choke shleld

(83) Insert choke rod 1nto choke. Valve lever Lower .

end of rod must protrude through air horn.

(84) Install choke valve lever on choke shaft and
tighten screw.

(85) Install plastic dust shield on choke rod.

(86) Position main body gasket on main body.

(87) 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. :

~(88) Insert end of choke valve rod into choke valve
lever .

(39) Install air- r 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 Ser-
vice Adjustment Procedures. :

(46) Loosen choke housing cover screw and ahgn
cover index with specified notch. Refer to Spemflcatlons
Tighten all cover screws.

(47) Position anero1d on chamber with replacement
gasket. Install screws.

(48) Position assembly on carburetor body with re-
placement gasket. Install sCrews. R

NOTE: There are no adjustments for the altitude com-
pensator assembly Do not attempt to turn the fitting on
the aneroid. . It zs adjus ted a'nd sealed durmg Sfactory
assembly. T . -

“e

SERVICE An;iusﬁliiéNT-PﬁbcénliﬁES'f;;5 |

Float Level Adiustment-—llrv

(1) Remove air horn assembly ahd gasket. Ralse
float by pressing down on float tab until fuel inlet needle
is lightly seated. :

-(2) Use T-scale to' measure dlstance from fuel bowl
machined top surface to flat strface on either corner of
float -at free end. Refer- to- Specxflcatlons for correct
dimension.

(8) Bend float tab to adJust Hold fuel inlet needle
off its seat while adjusting to prevent damage to Viton-
tipped needle (fig. 1J-132).

Float Level Ad]uslmanl—-Wel

WARNING: Exercise extreme caution when per-
Jorming this procedure Fuel vapor is present when car-
buretor air horn is removed. Extinguish cigarettes and
other smoking materials.
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v MACHINED :
SURFACE P!

'LIGHT
PR ESSURE

Fm IJ-132 Floal l.avol Ad]ustmenl—l)ry

(1) Pos1tlon vehlcle on flat, level surface and warm
engine to normal operatlng temperature.-Turn engine
off. Remove: carburetor air cleaner assembly and anchor
screw. : .

(2 Remove air. horn attachmg screws ‘and carbu-
retor identification tag. Temporarlly place air horn and
,g‘asket in pos1tlon on carburetor main body -and start
engine. Let englne idle one mlnute, then turn engine off
and move air horn aside. Remove. alr horn gasket to
provide access to float assembly. :

(8) Use T-scale to measure vertical distance from
top machined surface of carburetor main body to level of
fuel in fuel bowl (fig. 1J-133). Measure at least 1/4 inch
away from vertical surface to assure accurate indication
because top surface of fuel is concave (higher at edges
than in center). Measure fuel level at exact point of
contact between scale and fuel. Refer to Specifications
for correct fuel level (wet) dimension.

(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. v

(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 Idle Speed
Adjustment.

(7) Install air cleaner.

FUEL SYSTENS _10:69

Fig. 1J-133  Float Level Adjustment—Wet

Initial Choke Valve Clearance and Fasl Idla cam
Linkage Adluslmems '

1) Loosen choke cover retalnlng screws.

(2) Open throttle and rotate choke cover until choke
valve is held closed. Tighten one retaining screw.

) Close throttle: w1th fast 1dle speed adJustment
screw on top step of cam.

(4) Apply vacuum to hold choke dlaphragm agalnst
setscrew. Do not press on links.

NOTE: If ocwuum s applwd to the cholce dwphmgm
with a hand pump, an cm' leal may be notwed This s
normal. '

(5) Measure.clearance between lower edge of choke
valve and air horn (fig. 1J-134)."

(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 1dle cam lever screw (fig.
1J-185).

(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 ingtall retaining
screws,

Choke Unloader Adjustment

(1) Hold throttle fully open and apply pressure on
choke valve toward closed position.



1J-70 FUEL SYSTEMS

CHOKE VALVE CLEARANCE

AIR HORN
/ MAIN BODY
ALTITUDE

COMPENSATION
" CIRCUIT CHOKE

‘ CHOKE
/ DIAPHRAGM

ALTITUDE
COMPENSATION
ANEROID ; <. VACUUM
ADJUSTING SOURCE
SCREW
. 81163
Fig. 1J-134 Initial Choke Valve Clearance Adjustment

FAST IDLE CAM'
LEVER SCREW . f

i AJ41659

Fig. 1J-135 Fast Idle Cam Lmkago Adluslmem

(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 tcmg downward
from a horizontal plane.

3) Adjust by bending unloader tang that contacts
fast idle cam (fig. 1J-136). Bend toward cam to increase
clearance and away from cam to decrease clearance.

(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 (flg 1J-
137).

(5) Operate throttle and inspect unloader tang to
ensure it does not bind, contact or stick on any part of

1§ CHOKE
UNLOADER
TANG

Fig. 1J-136 Choke Unloader Adjustment

FAST IDLE
CAM PIVOT

0.070 INCH
CLEARANCE

IDLE
.UNLOADER . . CAM

TANG

AJ41661
Fig. - 137 UnIoader—Fasl Idle Cam Clearance
‘carburetor casting or linkage. After carburetor installé—

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 rémove excess -

‘padding under floormat or reposition ' throttle cable
bracket located on englne

Aulomalic 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 posmon
will be satlsfactory for most driving condltlons :

NOTE: The mcher the choke settmg the longer the coil
tension exerts force against the linkage and holds. the

choke in a closed position. As heated mcommg air and,

‘the electric heater warm the coil, the tension is reduced
and fast idle cam weight gradually moves the choke
linkage in the opposite direction.

D



Accelerator 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 ad,]ustment holes
permit’adjusting the stroke for a spec1flc enginé 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-138).

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 extremely hot climate regions, the
pump stroke may be shortened ‘to provide smoother ac-
celeration by placing the pump rod in the second hole of
the overtravel léver. In extremely cold climate regions,
the pump stroke may be increased to provide smoother
acceleratlon by placing the pump rod in the fourth hole

“of the overtravel lever.

)

(1) Remove retaining chp from operatlng 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 Mlxlure Ad]uslmenls

Idle Speed: Adlustmenl

NOTE: When adjusting idle speed, put manual tmns-
mission i Neutral, Put automatic transmission n
Drive.. :

WARNING: Set parking bmké Jirmly. Do not.acceler-
ate 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 not wear loose
clothing.

(2) Turn hex-head screw on solenoid carrlage to ob-
tain 600 rpm.:

(8) 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 stern and measure
clearance between stem and throttle lever. Clearance

should be 0.082 inch (0.818 mm). Adjust by loosening
locknut and turning dashpot.

-Idle Mixture Adluslmem
NOTE: The idle mixture should be adjusted only if the

mixture screws were removed or altéred during magor
carburetor overhaul,

. (1) Connect tachometer. Start engine and warm to
normal operating temperature.

FUEL SYSTEMS 1J-71

OUTBOARD

LEVER
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AJ41662

Fig. 1J-138  Accelerator Pump Stroke Adjustment

NOTE;: Use o tachometer with an expanded scale of
400-800. or 0-1000 rpm. Inspect ta,chomﬁ_ter pemod@cally
to ensure accuracy within two percent.

(2) Position automatic transn11s51 iin Drive, man-
ual in Neutral. :

(3) Adjust idle speed to speelfled rpm Use Set—To
value.
(4) Turn mlxture adJustment screws leaner (clock—
‘wise) until perceptible loss of rpm is not;@d - '

(5) Turn, mixture screws richer (counterclockw1se)
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. achxeved

NOTE: -If the Jinal rpm d@ffers more than * 80 rpm
Jrom the originally adjusted curb idle speed, adjust curb
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 Idie Drop

. Engine “Transmission Idle Drop RPM
360 Manual 50
2v Automatic 20
81164
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Fast Idle Speed Adjustment

AdJust the fast idle speed Wlth the engme at normal
operating temperature and with the EGR’ valve dis-
connected. Position the fast idle adjustment serew 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 Adluslmenl

This is not a precise adJustment It is necessary to

(5) Wipe fast 1dle cam clean

(6) Install choke housmg over choke shaft and in-~

stall housing screws.
(7) Install choke lever. and screw
(8). Install choke cover, connect heater connector
' w1re and adJust to speclflcatlon

A

- speclrchfnoNs

' Model 2150 Carburetor Calibrations (Inches)

iy

ensure that the mechanical bowl vent is open at idle and o \ ZRAMZ RAAD.
closed at greater throttle openings. It may be performed ThrowleBoreSie 1 1562 T Ee2 T
with the carburetor ingtalled or removed from the By Sy TN XTI TR
engine. Fuel Inlet. N -
(1) If installed on englne turn ignition off. Ensure _Diameter 0.101 0.101
fast idle adjustment screw is not in contact with fast idle Low Speed Jet _ , = -
cam. : - o {Tube) ‘ .0.033° 10.036
(2) Manually depress stem of bowl vent valve and Economizer 0.052 ., 0061 -
insert gauge between valve stem and flat on end of bell- Idle Air Bleed - 0.086 . 0.086 .
crank. Refer to Spec1f1catlons for clearance dimension. Main Jet N“mbe’ _ 55 .. 55 .
(8) If clearance is not correct, bend bellcrank as High Speed Bleeq. 0.055 0.085 .
required. Do not bend lever on accelerator pump P%‘:Vnelgs’a"’e ' '
: {inches of Ha) B
CHUKE MEGHAN'SM SEvaE —First Stage .90 9.0
. —Second. Stage 5.0 5.0
The. choke mechanism may be serviced w1thout re- Accelerator Pump I
moving the carburetor from the engine. If the choke or _ Jet 0.024 _ 0024,
linkage binds, sticks, or does not operate smoothly, per- \{,%‘i‘t’“mésf’?rk v . RIS
form the following. —Height 0.050 0.050
(1) Disconnect  heater wire connector and remove FWidth 0.085 0.085
| N Choke Heat : kR .
choke cover. i Bypass 0.114 0.114
. (2) Remove choke lever screw and lever - oh ,
oke Heat . .
"(3) Remové choke housing. Slide ot choke- shaft .. Inlet Restriction - 0.076. 20,076
Remove thin plastic bushing. Choke Vacuum O f LT
(4) Polish shaft with crocus cloth Wlpe bushlng Restriction 0.089 0.089
clean and insert into housing. RETT 80600
Model 2150 Carburetor Specmcatlons
i ln|t|al Automatm 5 N
L. -Float Level | - . Fast Idle ‘ : : y :
List (Wet) Float 3-(:2?3':-;;,\?:2’3 Cam Setting Chgl;:tCover Choke ngt I%Ie@ Bowl Choke ::
Number | APplication | - (Inches) Level {Inches) (Inches) 'r(Notchelsnlgich) Unloader :| 5P @ | yant | Bimetel
. . (Dry) i 10 Y11 (inches) - v Clearance 1D
‘Set | OK Set | OK :| Set | OK Set oK . “oi|-Set | OK.’ G )
To |Range| To |Range To Range| To Range ~ To- |Range| .
Measure "
from ) .
360 “lo.geg| machined | . 1499 0.061| EE1- 3 1400 | -
2RHM2; | - Manual | 093 | to :zr;aggini 0.116| to. [0.076| to | 1 to. | 0:350'min. {1500 | to | :0.120 KJ
49 State 0992 PEPOM] . |o40 0.091 IIERT-N d fweco| :
1/8-inch
from tip.
Needle . .
Seated.
: 360 0.868| ", /o 4l 0.098  |0.061 g2 | oo . [1800] .
2RHA2 | Automatic | 0.93 | to n. |0.116| to |0.076| to | 4 to | 0350 min. [1600| to | . 0.120 KJ
= | 49 State ° 0.992| *1/32in. 0.140 0.091 1-4/2 | el 11700 g

@Hot with EGR valve disconnected.

. 80601

)

v
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EXI-IAUST GAS
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i EGH CTo \Ialve.
' EGH Delay Valves:
EGH \Iacnum Dump Valva

) RECIRCULATION (EGR)
| ~ SYSTEM

" Page

GENERAL

\

The EGR system used on all Jeep vehicles reduces the
production of oxides of nitrogen (NOx) by iritroducing 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
temperature has reached a calibrated level and the en-
gine load is sufficient to:permit proper EGR operation
(figs. 1J-139, 140 and 141)

The EGR coolant temperature ‘override (CTO) valve

prevents EGR action until engine coolant temperature -

reaches a cahbrated level and the back-pressure sensor

provmg drlveablhty .
Depending on model. apphcatlons the followmg 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 air temperature.
The TVS controls the vacuum passage between the EGR
CTO valve and the EGR valve. At air temperatures
below the calibrated value; the TVS limits the effects of
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
mterrupted thereby preventlng EGR operation, This
wvalve is used to eliminate the EGR functlon at relatlvely
low mtake mamfold vacuum levels.

_E's'n"v'ALVE | _ | |
The EGR valve ‘mounts on'a’spacer plate located be-
"neath the carburetor for four-cylmder engmes 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-cylindet en-
gines and from the exhaust crossover passage on e1ght-
cylinder engines.

-EGR PORTED

s _f 7; - 7 EGRValve 1J-73
Lo * General 13
‘_ Thermal Vacuum SWII(:h [TVS] 1J-76
CARBURETOR EXHAUST « -
B R CROSS:}FLOW4
~_-EGR VALVE
- " ADAPTER |
! . *_EGR :
" EGRCTO(( = VALVE
. VALVE -
DELAY . oo
VALVE ' ' 90750 .

Flg 14- 139 EGH 3yslam—Four-0yIIndor Englne—TypIcaI

VACUUM

EGRVALVE e
(BACK-PRESSURE ~
“| 'SENSOR INTEGRAL) "

INNER ~ EGR
“S-.PORT - CTO
VALVE

' 42014

Fig IJ 140 EGR Syslem~S|x cyllnder Eng|ne—TyplcaI
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VACUUM DUMP VALVE

. THERNMIAL VACUUM -
: /SWITCH'(TVS) :

= CARBURATOR

90597

EGR CTO VALVE

Fig. 1J-141 EGR System—Eight-Cylinder Engine—Typlcal

An integral back-pressure sensor is incorporated 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 combines
the functions of the EGR valve and back-pressure
sensor. - TR .

The flow (recirculation) of exhaust gas is controlled by
a movable pintle within the valve (fig. 1J-142). In the
relaxed position, spring pressure holds the pintle against
its seat, confining exhaust gases to the exhaust mani-
fold. Carburetor ported vacuum is available at the
power diaphragm to force the pintle from its seat, but
this cannot occur while the air inlet valve in the power
diaphragm is open.

Exhaust gas exerts pressure (back-pressure).inside
the exhaust manifold whenever the engine is operating.
This pressure is conducted through the hollow pintle
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 action
now begins. If the back-pressure drops sufficiently, the
control diaphragm moves away from the air inlet valve,
the power diaphragm again relaxes and EGR action
stops. . X S

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 driveability problems.

RIS '
T—EGR VALVE

VACUUM

e
= e mwmm A
e e e T a B e e & O mrer s W e 11 WA RN S

C 7 EONTROL i C
DIAPHRAGM A \ = PINTLE
&
S | a“\w |
NY  SEATERNNNY
NN N . X AXARKARA
secs I 0] [rssosee

b=

XX O liLz=2111 000
X KD (XXX H
.4/ '(::’ vy s /‘/[’2”,‘
CONTROL
.- FLOW AREA

o '76421
Fig. 1142 EGR Valve with Back-Prossurs Sensor

Refer to Chapter 1IK—Exhaust Systems for Restricted
Exhaust System Diagnosis. Leaks from the exhaust sys-
tern ‘may decrease back-pressure enotgh to preven/
proper EGR operation. This will increase undesirablt
exhaust emissions. Visually inspect the exhaust system
if leaks are suspeeted. :

Valve_(lpenin Tesl

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

With the engine at normal operating teriperature and
at curb idle speed, rapidly open and close the throttle.
The throttle should be opened sufficiently for 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 sénsor dia~
phragm. Inspect vacuum hoses for air leaks. .

Valve Closing Test

With the engine at normal operating temperature and
at curb idle speed, manually depress the EGR valve
diaphragm. This should cause an immediate decrease.in
engine speed, indicating that the EGR valve had been
properly preventing the flow of exhaust gas during idle.
If there is no change in engine rpm and the engine is
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idling properly, exhaust gases are not. entermg the com-
‘bustion chamber. The probable cause is a plugged pas-

-sage between the EGR valve and the intake manifold.

If the engine idles 1mproperly and the rpm is not
noticeably affected by compressing the EGR diaphragm,
the EGR valve is not preventing the flow of exhaust gas
during idle. There is either a defect in.the vacuum hoses,
hose routmgs or the Valve 1tself

~ EGR Valve Roplacomanl

Removal -

*(1)-.For four- and elght-cyhnder engmes remove air

'--»cleaner assembly.’

(2) Disconnect vacuum hoses.
» (8) Remove two retalnlng screws/nuts from

-wmamfold

(4) Remove EGR valve and gasket.

(5). Clean EGR plntle if necessary Refer to EGR
‘Valve Maintenance. -

(6) Discard. gasket and clean all gasket matmg
:surfaces G .

_ Inslallatlon

(1) Install gasket and EGR valve. Coaproe
(2) Install retaining screws/nuts and tlghten

:(8) Connect vacuum hoses and 1nstall air cleaner
‘assembly, if removed.

NOTE For correct vacuum hos_e routmgs refe'r to fig-

. ures 1J 15’9 1J 140 cmd 1J 11,1

EGR Valvo Mainlonance

Remove all carbon deposits from the stainless -steel
metermg pintle of the valve with a wire brush. After

" cleaning, depress the diaphragm, cap the .vacuum inlet

- and repeatedly open the EGR valve manually by press-

ing down on the diaphragm and releasing. Pintle should
‘remain retracted. If it does not, d1aphragm has a leak

. and valve must be replaced

/,_

)

On six-cylinder engines, carbon depos1ts w1ll collect:

more rapidly in the exhaust gas discharge passage (up-
per hole). If the deposits cannot be removed with a
spiral-type wire brush, a 9/16-inch (14 mm) drill bit may
be used, Coat the tip of the drill bit with heavy grease
and use locking pllers to. rotate it in the dlscharge
“passage

EGR CTO VAI.VE

. The EGR CTO valve is located in the coolant passage
~at the right rear of the cylinder head for four-cylmder
ngines, on the intake manifold for six-cylinder engiries
and either on the intake manifold adjacent to the oil
“filler tube or at the'right rear corner of the engme
adjacent to the EGR valve for eight-cylinder engines.

FUEL SYSTEMS lJ 75‘

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

englnes fig. 1J- 139). ,

When the coolant temperature is below the callbrated
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 1dent1f1ed by its black body or a black palnt dab.
EGR cTU Valve Functional Test

NOTE E’ngme coolomt tempemture must be 10°F

(5.6°C) below the calibrated opening temperature.

(1) Inspect vacuum ‘Thoses for air leaks and correct
routings (figs. 1J-139, 140 and 141). '
(2) Disconnect vacuum hose at EGR valve. Connect

hose to vacuum gauge

WARNING; Use ewtreme cautzon when engme 18 oper-
ating. Do not stand in direct line with fam. Do not. put
hands near pulleys, belts or faxn Do not wear loose
clothing. . ‘

(3) Operate englne at 1500 rpm No vacuum should
be indicated on gauge. If vacuum is 1ndlcated replace :
EGR CTO valve.:,. - :

((4) Idle engine. untll coolant temperature exceeds .

:100°F (38°C) for four- cyhnder engines and 115°F (46°C)

for six- and eight-cylinder engines.

NOTE: The coolant temperature gauge pointer will be
~approximately midway between the cold mark and the

beginning of the normal operating tempemture band

when the engine, coolant tempemture 18 115°F" (1,6 °C’)

(5) Accelerate ‘engine to 1500 rpm. Carburetor por-
ted vacuum should be indicated on vacuum gauge If not,

: replace EGR CTO Va ve:

EGR cro Valve Hoplacemem

Removal—Four-cylmdor Engine

’ WARN ING: Sehwus buras can. }"esult zf pressure is nOt

freleased and if hot coolant is not dmmed before remov-
ing valve, ;. . . l A

Q) Draln coolant from radlator
. (2)- Disconnect vacuum hoses. i
" (8) Use. open-end wrench to remove valve from rlght

. rear s1de of cyl1nder head.

Installation-—Four- Cylinder Engine

(1) Install EGR CTO valve on cyhnder head

(2) Connect vacuum hoses.

- (8) Install coolant and purge a1r from coohng
system. . 3 Bl
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i*lleinoval—Six cylindor Enqlne

‘ WARNING - Serious burns con result zf pressure s not
released and if hot coolant is not d'mmed before remov-
'3"mg 'val've f'rom bloclc ‘

(1) Dram Coolant from rad1ator
(2 Dlsconnect vacuum hoses. .
.(3) Use open- end wrench to remove valve from in-

‘ take manifold.

Installation—-Six-Cylinder Englne

(1) Install EGR CTO valve on intake manlfold
- (2) Connect vacuum hoses,
(8) Install coolant and purge air from " cooling

; system. .,

_5 RgmqvalrEighl-CVIindar,Engille

WARNING: Serious burns can result if préesuré 18 not
released and if hot coolant is not drained before reinov-

'mg fvalve from mtake mamfold

(1) Dram coolant from radiator.

(2) Removeair cleaner assembly.

(8) If necessary, remove ignition coil’ bracket at-
taching screw and tip coil away from EGR CTO valve.

(4) Disconnect vacuum hoses from CTO valve.

*+(5) Using oper- -end wrench, remove valve from in-

l take manifold or englne as applicable.

InstalIallon—Eughl-cvlmdsr Engino

(1) Install EGR. CTO valve in 1ntake manifold or
engme 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 coollng system of air.

THERMAL VACUUM SWITCH (T\ISI

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—143) The TVS

‘conitrols the vacuum passage betwedn 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 domg so, prevents
EGR operation. This improves cold engine drlveablllty

NOTE: A TVS is also used with other systems whose
operation is dependent on air cleaner air temperature.

TVS Functional Test

. (1) Cool air cleaner'air below TVS operational tem-

" perature limits: 40° to 50°F (4.4° to 10°C).

TN .t
TO EGR CTO YALVF

Ry
\ | TO EGR VALVE
\\\\ AAA Y < /

90567

Fig. 1J-143  Thermal Vacuum Switch (TVS)

. (2) Disconnect vacuum hoses from TVS and:donnect
external vacuum source to one nipple and vacuum gauge
to other nipple (fig. 1J-143). -

(3): Apply vacuum. to TVS. Vacuum should not be
md1cated on gauge.through TVS when air temperature
is below 40° to 50°F (4.4° to-10°C). If vacuyum 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 Replacement

Removal

(1) Remove air cleaner.

(2) Remove filter element.

(83) Remove retaining clip(s) ‘attaching TVS to air
cleaner.

(4) Remove vacuum hoses.

Installation =~ -
_ (1) Position TVS in air cleaner.
- (2) Install retaining elip(s).
(8) 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 functlons 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 “dumplng
the vacuum controlling EGR operation.

-Vacuum I)ump Valve Functional Test

WARNING Use eactreme cautwn when, engme 18- oper- ’

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

clothing

A
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- (1) Start engine and warm to normal operating
temperature.

(2) Remove vacuum dump Valve vacuum hose from
connection at 1ntake mamfold and plug/cap manlfold
connection,

(8) ‘Accelerate engine to 2000 rpm. Vacuum should

-be present at exhaust ‘ports on bottom of valve If not

replace valve,

* (4) Corinect 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.

Vacuum. Dump Valve Replacement

Removal

" (1) Remove vacuum hoses from vacuum dump -

valve.
(2) Remove valve.

" Installation

(1) Connect manlfold vacuum hose to port “A” (fig.
1J-144),

(2) Connect EGR valve ‘vacuum hose t0 port “B”

(f1g 1J 144)
EGH DEI.AY VAI.VES

Forward Delay Valve

A forward delay valve is located between the EGR v

CTO valve and the EGR valve for certain engine appli-
cations (refer to Vacuum Diagrams for' exact location).

Its purpose is to modify the initial vacuum applied to the

The black side of the valve is installed toward the.

EGR vacuum source.

o l.‘/;.‘v, ’
o g

Hevarse Delay Valve

A reverse delay valve is located between theEGR CTO l

valve and the manifold vacuum source for certain engine

applications (refer to Vacuum Diagrams for exact loca- = -

tion). The purpose of the valve is to retain the manifold
vacuum applied to the distributor vacuum advance
mechanisim when the engine is cold and is rapidly accel-
erated, This prevents retardation of the 1gn1t1on timing,.
When the engine coolant temperature is heated to the
calibrated temperature switching pomt the CTO valve
sw1tches to ported vacuum,

/ U “B" TO EGR VALVE

“A” TO MANIFOLD K RN

EGR valve by delaying the full effects of the vacuum, ':90'5363
With gradual vacuum applied to the EGR valve, a harsh, '
sudden activation of the EGR system is avoided. Fig. 1J 144 EGR \Iacuum Dump Valvs
POS ITIVE CRANKCASE
'VENTILATION (PCV)
SYSTEM |
~ Page Page
Components  1J-78 PCV Valve Air Inlet Filter Maintenance - 1J-79
General 1J-77 PCV Valve Functional Test 1J-78
Operation—PCV System YIJ-78

‘ GENEHAL

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 controlling crankcase vapor, the sjstem - :

also constantly ventilates the crankcase, which helps to
prevent the formation of sludge. -
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COMPONENTS

The PCV system is comprised of an air inlet filter, a
flow-control (PCV) valve and associated hoses (figs. 1J-
145, 146 and 147). 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 elght-cylmder engmes

Positive Crankcase Ventilation (P(:V] Valve

‘Three PCV valves w1th different flow rates are used.
Flow rate is measured in cubic feet per minute (cfm) or
liters per seecond (1/s). Refer to the Jeep Parts Catalog
- for the correct PCV valve when replacmg

Replace the PCV valve at the 1ntervals speclfied in the V

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. . :

PCV VALVE

OIL FILLER

PCV HOSE

AIR FILTER o o : 90754

Fig. 1.l-"'1 45 PCV System—Four-Cylinder Englne
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Fig. 1J-146  PCV Systom—Six-Cylinder Engine
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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 c1rcu1at1ng
through the crankecase, 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- calibrated
to control airflow at a rate acceptable to the intake
system.

If crankcase vapor pressure: (blowby) exceeds the flow
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 (cfm
or l/s) providing the engine manifold vacuum is at least
14 in. Hg (45 kPa). When testmg 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 cyhnder 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-148). -

-. NOTE: The PCV valve must be held in a horizontal

posmon and tapped lghtly dumng the test. Hold the
tester in a vertical posmon

(2) Start engine and operate at idle speed. Observe
flow rate (cfm or 1/s). Refer to PCV Valve Flow Chart.
With low vacuum, it may be necessary to load engine
while testing flow rate.

HOSE TO

MANIFOLD
, . VACUUM
~ " SOURCE
NON-VENTED, AT ..
LOIL FILLER "':CARBURETOR PCVv

CAP VALVE

—\\ — T\ ___J\
' AJ42018

( CLEANER

Fig. 1J-147  PCV System—Elght-Cylinder Englrie
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_ Fig. 1J-148  PCV Valve Test

(3) Replace valve having flow rate above or below
specification. Ensure correct PCV valve is used for
replacement.

PCV Valve Flow Rate Chart

M'i':gif';"’d Air Flow CFM (iiters/sscond)
Vacuum Black Yellow Black
{in. Hg.) Four-Cylinder .| Six-Cylinder | Eight-Cylinder
© 0.5-1.0 )
15 (.236-472)
16 ' 1.34-1.63
(.003-.004)
13 _ .| . 1:30-1.90
’ AR (.003-.005)
6 1.05-1.85 :
(.496-.873) : ; .
7 S 2.70-3.79
. (.007-.010)
5 1.21-2.26 :
(.003-,006) | - .
3 1.5-2.6 . 3.30-4.39
(.708-1.18) (.009-.012)
9 , 1.28-2.56
| (.003-.007)
80586 -

PCV VALVE AIR INLET FILTER MAINTENANCE

Perform PVC valve air inlet filter maintenance at the
intervals'specified in the Malntenance Schedule llsted in
Chapter B.

Four- and Six-Cylinder Engines

A ‘polyester non-woven felt PCV air inlet filter is
loca‘ited in a filter retainer in the air cleaner.
(1) Rotate retamer to remove from air cleaner (fig.
1J-149). -

. 'MOULDED
HOSE

INLET
FILTER

Fig. 1J-149 PGV Air Inlet Flltsr—Four and Six- 0yllnder Engmos

AJ43048

- (2) Clean filter in kerosene.
(3) Install filter and retalner in air cleaner

Eight- (:vlmder Engine ™

A polyester non-woven felt PCV air inlet’ fllter is

~ located in the sealed oil filler cap.

(1) Remove oil filler cap from engme. :
(2) To clean, apply light air pressure in reverse di-

_rection of normal flow (through filler tube 0pen1ng of

cap).
(3) Install oil flller cap and connect hose from air
cleaner to oil filler cap. S

: NOTE Replace the leler cap if filter s detemomted

THERMOSTATICALLY
CONTROLLED AIR CLEANER

(TAC) SYSTEM

Page
Alr Cleaner Trap Door 1J-82
Goneral  1J-79

Operatlon—TAC System 1J-80

Page

Testing—TAC 8vst§m 1J-81
Thermal Sensor 1J-82

GENERAL

The Thermostatically Controlled Air Cleaner (TAC)
System prov1des heated air for the carburetor during

engine warm-up when the outside (ambient) air temper-
ature ie low. Warm intake air permits the carburetor to
have a leanér air/fuel mixture, reducing hydrocarbon
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emissions. It also i}nproves engine performance during
warm-up and minimizes carburetor icing.

All Jeep vehicles are equipped with a vacuum-oper-
ated TAC system In addition, vehicles with six-cylinder:
engines have air cleaners w1th trap doors that close off
the air cleaner air intake duct when the engine is turned
off. This prevents fuel vapor, ete., from escaping 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 thermal sensor, and a
vacuum motor and air valve assembly (figs. 1J-1560 and
151). The air cleaner duct is attached by a-flexible, duct
to the amblent alr inlet at the front of the engine
compartment:

COVER

VACUUM

ELEMENT

AIR CLEANER
HOUSING " FILTER

RETAINER 7

SENSOR ‘ﬂ REVERSE
' le——DELAY
} v VAL'VE -
STUD R
w .
CHECK Y/ L e
GASKET

'}jQ

'HEATED
~ AIR TUBE

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 - 1ncorporates 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-152).

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

AMBIENT.AIR
INDUCTION ASSEMBLY

'ADAPTER

906448

Fig. 1J-160 TAC Svélem—rour-cyllnder Engine -
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U AMBIENT
AR e % MANIFOLD
/‘ S) - VACUUM
N . i

SNORKEL . - :AIR VALVE CLOSED )
) (HEAT OFF POSITION)

thermal sensor opens the vacuum to the atmosphere
This allows spring pressure to force the valye to the heat
Off pos1t10n In this position, air flows from outside the
vehicle, through the ambient air duct, to the air cleaner.

During hard acceleration, mamfold vacuum drops
This causes the air valve to move to the heat Off posi--
tion, regardless of air temperature, to prov1de max1mum
axrflow ' :

TESTING—TAC SYSTEM

" (1) Rerhove air cleaner assembly from carburetorf

SWITCH

. REVERSE
DELAY
VALVE

. TRAP DOOR
TRAP DOOR -
VACUUM MOTOR

Flg IJ 151 TAc sVslom—Typlcal—SIx- and Elghl cvllnder Englnes

" Fig. 1J-152. Air Cloaner with Trap Door
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AIR BLEED ,
VALVE (CLOSED)

SNORKEL

- MANIFOLD
VACUUM

HEATED
~ (HEAT ON POSITION) ~ AIR

AIR VALVE OPEN
70424

(2) ‘After coolmg, S1ght 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 Jan. Do mot put

hands near pulleys, belts or fan. Do mot wear loose
clothmg

(4) Start engme and observe posmon of air valve. It
~ should be fully closed to outSIde (amblent) air (heat On

and allow to cool to room temperature o position).”
THERMAL PCV FILTER ' :
VACUUM

TRAP DOOR:
VACUUM MOTOR

o

=Z z—\‘—
22 74 2 \V———

TRAP
DOOR

90569
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(5) Move the throttle lever rapidly to approximately
1/2 to 8/4 opening and release. 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 (heat Off position).

If 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.

If 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 p031t10n re-
place thermal sensor.

If the valve remains in the heat Off posmon replace
the vacuum motor assembly

THERMAL SENSOR

(1) Remove air cleaner and disconnect vacuum
hoses from sensor.

(2) Break vacuum nipples off sensor. Remove sen-
sor and gasket from air cleaner.

(8) 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- and eight-cylinder engines are. -

equipped with air cleaners that have spring-loaded trap
doors to close-off the air cleaner/carburetor when the
engine is inoperative. The door is actuated by a vacuum
motor; when the engine is started, intake manifold vac-
uum causes the door to open and allow air to enter the
air cleaner (fig. 1J-152).

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.

Hamoval

Functional Tests

Trap Door

(1), With the engine off, remove air cleaner cover
and observe position of trap door. It should be 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. :

(8) If door does not open, apply vacuum directly to
vacuum motor on air cleaner intake duct.

(a) If door does not open, inspect for bind-
ing/distortion, adjust as necessary.
(b) Replace motor if doot swings freely.

(4) If door opens during step (3) above, examine
vacuum hoge for obstruction, cracks and kinks. Correct
as necessary and retest as outlined in step (2) above.

“(5) If vacuum hose is not defective, remove reverse
delay valve, join vacuum hosé and retest as outlined in
step (2) above. If door operis, replace reverse delay valve.

Reverse Delay Valve

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 valie and
apply an external vacuum source of approximately 2 to 4
in. Hg (6.75 to 13.50.kPa). . = . .

(2) With elapsed time indicator avallable in v1ew
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: Install replacement reverse dela,y valve with
red end toward trap door vacuum motor.

Hoplace_menl—Trap'Door Vacuum Motor

1) Dlsconect vacuum hoses, heated and amblent air
ducts, and remove air cleaner

(2) Remove vacuum motor attaching r1vet from
bracket.

(8) Lift motor away from bracket, rotate to clear
door arm and remove.

Installation

(1) Rotate motor to clear door arm and lower into
bracket.
_(2) Secure motor to bracket with rivet.
(8) Install air cleaner, air ducts.and vacuum hoses.
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Diagnosﬂu Procedures For CEC System
niagnostlc Proceduras For C4 System

- General

Syslem Operation

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
same objective: reduce undesirable exhaust emissions,

" in conjunction with either a three-way catalytic (TWC)

()

converter or dual bed (TWC and COC) converter, while

maintaining fuel economy and good engine

performance.

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 mlcroprocessor to regulate

and optimize the air/fuel mixture.

The C-4 system' 1ncorporates a self-dlagnostlc feature
that enables:: serv1ce personnel to localize system
malfunctlons. : : -

C4 SYSTEM (FOUH-CYLINDEH ENGINE)

“This system is used "with four cyllnder engmes in-

stalled in CJ vehlcles manufactured for sale in
‘California.

NOTE: All reference to CJ vehwles also pe'rtams to

:Scmmbler vehwles

Eloclronic Conlrol Module [E(:M]

The ECM (mlcroprocessor) is the “brams ‘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 1n the read only-memory (ROM)
circuit,
The ECM also .contains a Programmable Read Only

‘Memory (PROM) circuit (calibration unit) that has

stored data unique to the vehicle.

_‘CAUTION To ensure the internal components omd

comnectors do not gét 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 Sensor .

This ‘component of the system pr0v1des a varlable
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 to 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-
detefrmmed tempemtu’re before the oxygen sensor volt-
age output 18 a,ccepted by the mzcrop’rocesso'r

NOTE: The oxygen semsor must be replaced ofter
80,000 miles (48 000 km) of engine operation: The Emis-
sion Maintenance lomp will be illuminated to indicate
the mecessity “for replacement. Refer ‘to- Chapter
1L—Engine Instrumentatzon for addztzonal
mforma,twn : :

c4 8vstam Data Senders -

‘In addltlon to the oxygen sensor the followmg data

‘ v;senders are used to provide the mlcroprocessor w1th

engine operatlon data.
* Adaptive Vacuum Switch—Closed durmg englne
idle and partial throttle engme operation (Adaptlve
-Mode of Operatlon) e

NOTE: In the Adaptive’ Mode the mixtire control
(MC) solenoid s 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 i the air/fuel mixture. As a consequence, high

HC and CO exhaust gases would be emitted momentar-

tly- unless the system switched to predete’rmmed (pro-
grammed) air/fuel mixture ratios.

® Wide Open Throttle (WOT) Vacuum Switch-——When
a wide open throttle condition .occurs, the decreased
manifold 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 1ncreased airflow
(WOT Mode of Operation). '

- e Engine rpm (tach) Voltage from. Dlstrlbutor——The

mixture control (MC) solenoid is. deenergized until
the voltage is equlvalent to 200 rpm, The result is a
rich air/fuel mixture for engine startmg (Inhibit or
Starting Mode of Operation).
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¢ 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 (mlcroprocessor) does not accept the OXy-
gen sensor voltage output and a fixed air/fuel mix-
~ ture is mamtamed (Open Loop Mode of Operation).

In addltlon to the above data input to the ECM, the
ECM also determines the temperature of the oxygen
sensor from its electrical impedance. Until the oxygen
sensor is heated to a. temperature' of 600°F (820°C), a
fixed air/fuel mixture is maintained (Open Loop Mode
of Operation).

Mixture Control (MC) Solenoid

The MC solenoid is an electro-mechanical device in-
‘tegral with the model E2SE carburetor that regulates
the air/fuel mlxture according to “commands” from the
ECM. ,
~ One terminal of the MC solen01d 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 circuit to deenergize the MC solenoid. The ECM
switches the MC solenoid ON and OFF ten times a
second.

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 deenergized the needle is
withdrawn from the jet and the result isa I‘lCh alr/fuel
mixture.

The average or effective alr/fuel mixture is deter-
mined by the length of time the solenoid is either ener-
gized . or deenergized (period of dwell) during each
ON—OFTF cycle (fig. 1J-158). :

= SEC""'l .01 SEC

e |
1 T B

RICH AIR — FUELMIXTURE

evemssnes ENERGIZED

DE-ENERGIZED

" .09 SEC
. l 01 SEC

L . *‘ - e w= ENERGIZED
I L,l U == DE-ENERGIZED

LEAN AIR ~ FUEL MIXTURE

90757

Fig. 1J-153  MC Solenold ON—OFF Cycle

C4 System Malfunction Test Bulh

The C4 System has provision for connecting a test
bulb that will inform a technician of the need for ser-
vice. If a malfunction exists, the bulb will illuminate.
The ECM slso incorporates a diagnostic program that
will flash a trouble code that identifies the malfunctlon
when this.function is activated. R

Three-Way Catalytic (TWC) Converter

The TWC converter functions three ways to convert:
* HC to water vapor and carbon dioxide (COg).
¢ CO to carbon dioxide (CO9) and oxygen.:
¢ NOx and CO to nltrogen (Ng) and carbon dioxide
(CO9).
Refer to Exhaust Systems—Chapter 1K for serv1ce
information.

COMPUTERIZED EMISSION CONTROL (CEC) SYSTEM
(SIX-CYLINDER ENGINE)

Thls system is used with- all six-cylinder engmes in-
stalled in CJ vehicles manufactured for sale in Califor-
nia and all six-cylinder engines installed in Cherokee,
Wagoneer and Truck vehicles to control 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/fuel mixture will be based on a predetermlned
ratio that is dependent on several engine operating
parameters.

Oxygen 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
03, . :

NOTE: A “lean” air/fuel mixture causes the exhoust
gas to have o greater oxygen content. A “rich” air/fuel
mixture causes the exhaust gas to have less oxygen
content. The optimum air/fuel ratio is 14.7:1.

Data Senders

In addition to the oxygen sensor, the following'?déffi‘a
senders are.used to provide the microprocegsor (MCU)
with engine operation data.
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Two vacuum (4 in. Hg and 10 in, Hg) operated electric
R switches, one mechanically operated electric switch, one
lengine coolant operated switch (dual function) and one
" air temperature operated switch are used to detect and
send engine operating data to the MCU. They detect the
following engine operating conditions.
¢ Cold Engine Start-up and operation
* Wide open throttle (WOT)
* Idle (closed throttle)
¢ Partial and deep throttle

~ Components

® 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 necessity 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).

¢ Coolant Temperature Sw1tch——Th1s dual function
switch is controlled by the engine coolant temper-

ature and is integral with the intake manifold heater .
control switch. When open, the switch indicates the -
engine is cold (i.e., température less than 160 For.

71°C).
¢4 in. Hg Vacuum Switch—This switch is controlled
p— by carburetor ported vacuum and has a normally
.1 closed (NC) electrical contact that indicates a closed
throttle condition. The switch is opened by 4 in. Hg
(13 kPa) vacuum level.
¢ 10 in. Hg Vacuum Switch—This sw1tch is controlled
by manifold vacuum. When open, the switch in-
~ dicates a deep throttle condition (i.e., non- cru1se en-
gine operating condition).
¢ Wide Open Throttle (WOT) Switch— ThlS mechani-
cally operated electrical switch (located at the base
of the carburetor) 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 ignition adv(mce vacuum hose
routing, etc. :

Engine RPM (Tach) Voltage

This voltage 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 (e.g., 40 to 60
steps).

When the metering pms are stepped in the direction of

- the orifices, the air/fuel mixture becomes richer; when

stepped away from the or1f1ces, the mixture becomes
leaner.

Dual Bed (TWC and COC) calalylic Converter

This type converter has “downstream” air injection.
Whether air is injected “upstream” (i.e., directly into the
exhaust manifold) or “downstream” (i.e., into the con-
verter) is a function of the MCU (microprocessor).

Refer to Exhaust Systems—Chapter 1K for service
information concernmg the dual bed (TWC and COC)
converter,

SYSTEM OPEHATIUN

. There are two primary modes of operatmn for both
the C4 and CEC Systems
" e open loop :
e closed loop -

Open Loop Mode of Oporatlon

In general term_s, each system will b_e‘i;n 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 mlxture 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 microprocessor
during this mode of operation. The following conditions
involve open loop operation (fig. 1J-154).

* Engine Start-Up

* Coolant or Air Temperature Too Low

* Oxygen Sensor Temperature Too Low

® Engine at Idle Speed '

* 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 results in an air/fuel mixture that
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-154)."

NOTE: A high .'oqcygen, content in the exhaust gasm

dicates o “lean” air/fuel mixture. A low oxygen content:

indicates a “rich” air/fuel mixture. The optimum air/

© fuel mixture ratio 1s 14.7:1.
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* OXYGEN - ‘ DATA SENDERS
SENSOR : S
\
ECM
> OR
MCU

DATA
MEETS
PROGRAMMED
CRITERIA FOR
CLOSED LOOP
OPERATION

CLOSED LOOP OPERATION ~ OPEN LOOP OF?ERA'f'ION

. ECM : _.
OXYGEN | S%M : OR ~ OXYGEN
SENSOR MU MCU SENSOR
I
\ : 7
MC SOLENOID MC SOLENOID
OR STEPPER OR STEPPER
MOTOR MOTOR
/

COMBUSTION | | oprimum | PRE- | comausTiON
and e SN . DETERMINED |— and
EXHAUST | A-F MIXTURE EXHAUST"
CLOSED LOOP | ~ OPENLOOP

90768

Fig. 1J-154 . Opdn and Closed Loop Modes oi Operation
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COMPONENT REPLACEMENT

k0xygsn Sensor -

1) Dlsconnect w;lre connector. -
.. (2) Remove sensor from exhaust manlfold

NOTE: Use Tool J-29538 to remove owyge'n se'nsors
Jfrom four-cylmder engmes

(8) Clean threads in mamfold : S

. (4). Coat replacement sensor threads w1th ant1se1ze
compound - R

(5) Install sensor. - v :

" (a) Four-cylinder engine: - using Tool -J-29533,
tighten sensor with 20 to 25 foot-pounds (27 to 34 N'm)
torque

. (b) - Six- cylmder engine: tighten sensor w1th 31
foot-pounds (42 NOm) torque ‘

CAUTION' Ensure that wire termma,l ends are p'rop-
erly seated 1 in conmector prior. to connectmg connector. -

. (6) Connect w1re connector

NOTE: Do not push rubber boot down on sensor body
beyond 1/2 inch above base

NOTE Oxygen Sefisor mgtazl ww'es cmmot be splwed
or soldered Vi f broken, replace sensor

Vacuum Swm:hes B

~(1) Identxfy and tag vacuum hoses, and d1sconnect
from switches. 3
(2) Disconnect wire harness connector(s)

NOTE: The 81X~ cylmder engme ( CEC) system has .one
conmnector and the fom‘-cylmder engine (04) system has
two connectors L . .

(3) Rémove vacuum switch and bracket assem-
blyfrom r1ght inside fender panel

NOTE. The vacuum swztches are not serviced, mdcmd—
ually. The complete assembly must be replaced 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 systern microprocessor (CJ vehicles only) is
lo

cated in the passenger compartment on the left-hand
kick panel (fig. 1J- 155) The six-cylinder engine micro-
processor is located.in the engine compartment on the
left-hand inner fender panel,

 LEFT COWL

NYLON PILLI-\R ASSEMBLY
SHOULDER \ }

. WASHER .|

& L
®.®

\

ELECTRONIC
CONTROL
MODULE

WATERSHIELD:
' 81041

?Fig. 1J-155 ECM Installation—CJ Vehicles

(1) Remove microprocessor.
(a) Remove ECM from mounting bracket
(b) Remove MCU attaching bolts.

- (2) D1sconnect w1re harness connector.

CAUTION Ensure that the cmmector terminals are

not forced out of position or bent when connecting
comnector. ‘s

3) bonnect wire harness connector to replacement
unit. . :
~ (4) Install replacement unit.-

(a) Install ECM in mounting bracket.

CAUTION ECM bracket 18 msulated from cha,sscs
grou’nd Do not ground bracket!

(b) Install MCU with attachmg bolts
Mlxlure Control (MC) Solenold (Model EZSE carburelur]

(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 solen01d with silicone grease or light engine oil.

- CAUTION: Solenotd stem must be accumtely aligned

in recess at bottom of bowl

(6) Using new gasket, 1nstall replacement MC sole-
nold in.carburetor.

(7) Connect solenoid wire connector

(8) Install air cleaner

Slapper Motor (Model BBD (:arburolor]

(1) Remove air cleaner.
(2) .Disconnect motor wire connector

CAUTION: Awvoid dropping metering pms a,nd spring
when removing motor.
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(83) Remove retaining screw and unit from
carburetor.

(4) Install replacement motor on carburetor w1th
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 six-cylinder engines; the coolant temper-
ature switch is imtegral with the intake manifold heater
coolamt temperature control switch. The switch is lo-
cated at the rear of the intake manifold. For four-cylin-
der engines, the sensor is located at the left rear of the
cylinder block. : :

(1) Disconnect wire connector.

(2) Remove switch.

(3) Install replacement switch. Tlghten Wlth 2
inch-pounds (7 Nem) torque.

(4) Connect wire 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 within the ECM detects the prob-
lems that are most likely to occur.

The diagnostic system:will illuminate a test bulb if &
fault exists. If the trouble code test pigtail wire is man-
ually connected to ground (located under the dash), the
system will flash a trouble code if a fault has been
detected.

As a routine system test, 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 dlagnostlc systemis functlomng normal (i.e., no
engine rpm voltage to the 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 en-
gine is started, the bulb w1ll remain 111um1nated for a
few seconds.

If the test lead is grounded w1th the engme operatlng
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 trouble 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 determining
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 flash-a trouble code but the C4.System is
suspected because no other reason can be determined 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 meteérs should be acceptable, if one catises
a change in engine operation when it is connected to
the mixture control (MC) solenoid dwell pigtail wire
connector, it should not be used. The following models
of older Sun tach/dwell units should not -be used: G,
GA, TDT], 2, 5, 216 and 216-1.

The dwell meter, set for the six-cylinder engine scale
and connected to a pigtail wire connector from the mix-
ture control (MC) solenoid in the carburetor, is used to
determine the air/fuel mixture dwell. When the dwell
meter is connected, do not allow the terminal to contact
any engine component that is connected to engine
ground. ‘This includes hosés because they may be elec-
trically conductive. With a normally operating engine,
the dwell at both idle speed and partial throttle will be
between 10 degrees and 50 degrees and will be varying.
Varying means the pointer continually moves back and
forth across the scale. The amount it varies is not impor-
tant, only the fact that it does vary. This indicates closed
loop operation, meaning the mixture is. being varied
according to the input voltage to the ECM from the
oxygen sensor. With wide open throttle (WOT) or cold
engine operation, the air/fuel mixture ratio will be fixed
and the pointer will not vary.-This is open loop oper-
ation, meaning the oxygen sensor output has no effect
on the air/fuel mixture. If there is a question whether or
not the system is in'closed loop operatlon richening or
leaning the mixture will cause the dwell to vary if the
system is in closed loop operation.

1

NOTE: Normally, system tests should be performed
with the engine warm (upper radiator hose hot).

Troublo Code Momorv

When a fault-is detected in the system, the test bulb
will be illuminated and a trouble codé will be set in the
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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, dlsconnect and connect the
-battery negative cable. - »

NOTE: Long term memory causes apprommately 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. When the

malfunctlon is eliminated, the bulb will be extinguished
and the trotible code will be reset, except for one fault,

~, code 12. If the bulb is illuminated intermittently, but no

trouble code is flashed, refer to thls symptom within
Driver Complaints.

R Trouble Qode.lz;—N orpm ‘(tach)‘_yolfc_age to the ECM.

e Troublé Code 13—Oxygen sensor circuit. The en.gin'e
" 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. . S

* 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 tlme) Grounded

WOT switch circuit.

~ ¢ Trouble Code 22— Grounded adaptlve vacuum or
WOT switch circuit. S

¢ Trouble Code 23—Open or grounded carburetor MC
- solenoid clrcult :

OTrouble Code 44—Voltage 1nput to ECM from oxy-

gen sensor indicates continuous “lean” mixture. MC
solenoid is regulated to produce continuous “rich”

" mixture. The engine has to operate approximately

five minutes at partial throttle with a torque load

and the C4 System in closed loop operation before
this code will be flashed.

* Trouble Codes 44 and 45 (at same tlme)—Faulty
OXygen sensor.

* Trouble Code 45—Voltage 1nput to ECM from oxy-
gen sensor indicates continuous “rich” mixture. MC
solenoid is regulated to produce continuous “lean”
mixture. The engine has to operate approximately
five minutes at partial throttle with a torque load
and the C4 System in closed loop operation before

v this code will be flashed.

® Trouble Code 51—Faulty calibration unit (PROM) or
lnstallatlon '

* Trouble Codes 52 and 53—Test bulb off, intermittent
ECM prob"lem. Test bulb on, faulty ECM.

* Trouble Code 54—Faulty MC Solenoid and/or ECM.

* Trouble Code 55—Faulty oxygen sensor circuit ot
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-
mlttent or because of engine operating conditions.

For all troubles, except codes 13, 44, and 45, the test
bulb should be 111um1nated 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 connectlons, frayed wires, etc., then the Sys-
tem. Operatlonal Test should be performed

Faults 18, 44, and 45 requlre engine operation at par-
tial throttle w1th an engine load for an extended period
of tlme before a code will be flashed. Trouble codé 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
1llum1nated 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 (mlcroprocessor) should be replaced
(fig. 1J-156).



1J-90 FUEL SYSTEMS

MICROPROCESSOR

BRACKET

TEMPERATURE

SENSOR" BULB
EMISSION
gvelcT%llJ-lM OXYGEN ‘MAINTENANCE
ASSEMBLY SENSOR SWITCH
81062A

Fig. 1J-156  C4 System

CAUTION: Iftrouble code 51 was caused by the PROM
(Calibration Unit) being installed backwards, replace
ECM with another unit. Whenever the Calibration Unit
ts installed backwards and the ignition switch is turned
on, the unit is destroyed.

Carburetor Model E2SE Idle Mixture Adjustment

The idle mixture is calibrated during factory assem-
bly and should normally not need adjustment in the
field. However, if necessary because of results of C4
System diagnosis, contamination, overhaul, replace-
ment of parts, etc., it can be adjusted according to the
procedure outlined below Because the C4 System is very
complex, the procedure 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 be allowed to stabilize at idle or 800
rpm, as applicable, before the dwell is acceptable as a
reference for adjustment.

NOTE: The mixture coht'rol' solenoid dwell is an in-
dication of the ratio of “on” to “off” time (i.e., solenoid
energized time-to-deenergized time ratio).

(1) If idle mixture plug has not been removed re-
move according to followmg procedure.
(a) Remove air-cleaner and gasket.

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

(b) Disconnect battery negative cable.

(¢) Disconnect fuel pipe and vacuum hoses from
carburetor. Identify and tag hoses.

(d) Disconnect throttle linkage -and electrical
connectors.

(e) Remove: carburetor attachmg bolts and
nuts, and remove carburéetor and mounting gasket. -

(f) Invert carburetor and drain fuel" in
container. »

(g) Place inverted carburetor on suitable hold-
ing fixture manifold side up.

CAUTION: Use care to avoid damaging lmlcage tubes
and parts protruding from air horn.

(2) Remove idle mixture screw plug.

(a) Using a punch between two locator points in
throttle body beneath idle mixture screw plug (manlfold
side) break out throttle body to gain access to idle mix-
ture screw plug. Drive out hardened steel plug con-
cealing mixture screw.

NOTE: Hardened plug will shatter rather than remain-
ing intact. It is not necessary to remove plug completely,
instead, remove loose pieces to allow use of Idle Mmture
Adjusting Tool J-29030.

(b) Lightly seat screw and back out 2-1/2 turns
for preliminary idle mixture adjustment. Final adjust-
ment must be performed after-carburetor is installed.

(¢) If plug in air horn covering idle air bleed
screw has been removed, turn air bleed screw in until
lightly seated, then back out 1-1/4 turns. If plug is in
place, removal and adjustment is not required. '

(3) Install carburetor on engine. Install battery
negative cable. Do not install air cleaner and gasket.

(4) Disconnect bowl vent hose at carburetor.

(5) Disconnect EGR valve and canister purge vac-
uum hoses at carburetor and plug carburetor ports.

(6) Connect tachometer to distributor “tach” wire
connector located at vicinity of heater blower motor.
Connect dwell meter to mixture control solenoid dwell
test wire connector (fig. 1J-157).

(T) Place transmission in Neutral and set parking
brake.
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“TACHOMETER
CONNECTOR
“TACHOMETER —p® 7 (BROWN)
LEAD

-MIXTURE CONTROL
‘SOLENOID TEST LEAD
(GREEN) :

—(;I

7

(((
DWELL METER &
LEAD
\ [

BOWL VENT :
LINE, o

g\

i)

i‘i

N 1
&EN”

‘i‘v,

MlXTURE CONTROL
SOLENOID ' ’
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Fig. 1J-157 Idlo Mlxluro Adjustment Preparation

WARNING: Use extreme caution when performing ad-

Justment while engme 18 opemtmg The fan, pulleys and
belts can cause serious personal injury. Avoid wearing
doose clothing. Do not stand in dwect l'me wzth fcm

(8) Start engine and operate at fast ldle for at least
three minutes-to allow C4’ System to sw1tch to Closed
Loop Operation. : ,

NOTE: Adjustmg Tool J-29080 is reqmred for
adyustments :

)

U

|

'\\

l____l
Is

Z
4 - >
W zzzzzzz2

y,77Z
=

MIXTURE CONTROL
SOLENOID ‘

LEAN MIXTURE
SCREW (DO NOT
ADJUST)

=

C) RICH MIXTURE SCREW
- (DO NOT ADJUST)

AN

(9) Return engme .to idle and adjust idle speed to

700 rpm.

=~ (10) Adjust idle mlxture screw (fig. 1J- 158) to obtain
an average 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 adjust-

- ment. Adjustment is very sensitive. Make final dwell

- check with adjusting tool removed. If unable to adjust to
specification, inspect idle circuit for leaks, restrictions,
etc

~ (11) Disconnect MC solen01d wire connector and ob-
serve tachometer for an engine speed change of at least
50 rpm. If speed does not change enough, inspect idle air
bleed circuit for restrlctlons, leaks etc Connect MC
Solenoid wire connector.” ’

(12) Connect purge and bowl vent hoses, EGR valve
hose, and adjust idle speed according to Emission Con-
trol Information label instructions. Remove tachometer
and dwell meter. :

C4 System Tests and Trouble Code Dlagnosls

The self-dlagnostlc system does not detect all poss1b1e
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, Refer to flgure 1J- 159 for ter-
minal 1dent1f1cat10n : .

NOTE: The System Opemtzonal Test should also be
performed after all repcm"s on the Cl, System have been
completed.

- -IDLE AIR'BLEED SCREW ::
-..{DO NOT ADJUST IF PLUG
IS IN PLACE)

- " NOTE: IDLE MIXTURE .

" NEEDLE PLUG MUST :
"'BE- REMOVED BEFORE :
ADJUSTMENT..

- -

ADLE MIXTURE NEEDLE
AND SPRING

90767

Fig. 1J-158 Model E2SE Carburetor Adjustment Screws
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" Carburetor Model E2SE Idle Mixture‘. Adjustment Specifications

. Idle Mixture Idle Air Bleed
Transmission c&':’;':::" .. Serew - -Screw Preset .
Preset | ' Tums
Turns Dwell
~ Manual 17082389 2-1/2 25° 1-1/4

Driver Complaints

e Poor Ehgine Performance or Fuel Economy

If the test bulb lS not 111um1nated normal tests that

would be performed on vehicles not equipped with the
(4 System should be performed before proceedlng to the
Operational Test.

. Alternator Warnmg Lamp or Coolant
Temperature Hot

Tf the alternator warning lamp is illuminated or cool-
ant temperatuie is excessively high along with the test
bulb being illuminated, diagnose those problems first.
Inspect for faulty connections at coolant temperature
sensor, alternator, MC .solenoid, etc., and defective or
loose vacuum hoses and fittings. Repair as necessary.

o Intermittent Test Bulb Display

If the test bulb illuminates intermittently but a
trouble code cannot be obtained, mspect the followmg
items.

NOTE: If for any reason engine speed drops. below 200

rpm, the test bulb will- be tlluminated until the speed'

exceeds 200 rpm.

(1) Poor connection in circuit from distributor tach
terminal to ECM terminal A, ignition terminal 1 to

ECM, and ECM terminal T to ground

(2) Tach filter resistance should be 14,000 to 18, 000
ohms between distributor and ECM t_ermlnals (with one
end disconnected) and an open circuit to ground. .

90989

(3) Low battery voltage (under 9 volts).

(4) Loss- of long term - memory. Momentarlly
groundmg MC solenoid dwell wire connector with engine
idling should cause trouble code 23, which should be
retained after engine is stopped and restarted. If voltage
is present at long term memory terminal but code was
not flashed, ECM is defective.

® Acceleration Stumble

Perforr_n Adaptive Vacuum Switch Circuit Test, Chart
v et .
e All Other Complaints

. For all other driver complaints, perform the C4 Sys-
tem Operational Test with engine at normal operating
temperature (upper radiator hose hot).

NOTE: Anytime an engine is first started, even if
warm, 1t must be operated at partial throttle for three
minutes or until the tachometer pointer (dwell) starts to
vary before proceeding with any test.

WARNING Use 'ewtréme caution when engine is oper-
ating. Do not stand in dwect line with fan. Do not put

: '.'-Ahands near pulleys, belts or fan. Do mot wear loose
o clothmg

: CAU’I‘ION The wire leading f'rom the distributor tach

terminal to the ECM has an in-series filter. The tach-
ometer must be connected only to the distributor side of

the filter. ,
NOTE: Install test bulb before performing tests.
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ECM Terminal Connections

VIEW FROM TOP OF BOX

TACH INPUT

ADAPTIVE VACUUM SWITCH

WOT VACUUM SWITCH

=l
T

TROUBLE CODE TEST LEAD®

3

COOLANT TEMPERATURE SENSOR

/. OXYGEN SENSOR HI

OXYGEN SENSOR LO

. SENSOR RETURN®

TEST BULB

. "LONG TERM MEMORY (PLUS)

ECM POWER GROUNb (TO ENG GRD)

IGNITION POWER'

CARBURETOR MIXTURE CONTROL
SOLENOID

@ GROUND TO OBTAIN MALFUNCTION CODE
@ COOLANT, WOT AND ADAPTIVE VACUUM SWITCHES

BLACK
CONNECTOR -

| NoTuseD

A
B
Cc
— D .
E
< F.
G
“H
o
K
GRAY 'Lf;
CONNECTOR Lo
N
<
—
P
S
/
AN
. T |
U
\Y
w

Fig. 1J-159 ECM Terminal Connections

WIRE -
COLOR

BLACK/WHITE

BROWN

LIGHT GREEN - -

WHITE/BLACK - -

YELLOW

NOT USED

NOT USED "

" PURPLE

TAN

BLACK

~.NOT USED

NOT USED .
WHITE

RED

BLACK/WHITE
PINK
NOT USED

LIGHT BLUE

~ FUEL SYSTEMS 1J:03

90765
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C4 SYSTEM TESTS AND TROUBLE CODE DIAGNOSIS

Chart 1—C4 System Operational Test .

INSTALL TEST BULB, TURN IGNITION SWITCH ON, GROUND TROUBLE CODE “TEST* LEAD, OBSERVE CODE.*
PLACE TRANSMISSION IN NEUTRAL AND SET PARKING BRAKE.

DISCONNECT PURGE HOSE FROM CANISTER AND PLUG. DISCONNECT BOWL VENT HOSE AT CARBURETOR.
CONNECT TACHOMETER. (DISTRIBUTOR SIDE OF TACH FILTER, IF USED.)

DISCONNECT MIXTURE CONTROL (MC) SOLENOID AND GROUND DWELL LEAD.

. START ENGINE.
RUN ENGINE AT 3 000 RPM AND, WITH THROTTLE CONSTANT RECONNECT MC SOLENOID

. OBSERVE RPM.

PNOO SN

[ Less THAN 100 RPM-DROP | | MORE THAN 100 RPM DROP
CHECK MC SOL. AND MAIN e REMOVE GROUND FROM DWELL LEAD.
METERING CIRCUIT. SEE E2SE e . CONNECT DWELL METER TO MC SOLENOID DWELL LEAD
CARB., CHAPTER 1J. (USE 6 CYL. SCALE).
e SET CARB. ON HIGH STEP OF FAST IDLE.CAM AND RUN FOR

THREE MINUTES OR UNTIL DWELL STARTS TO VARY, WHICH-
EVER HAPPENS FIRST. e ’
e RETURN ENGINE TO.IDLE AND OBSERVE DWELL.**

|
[Fixeps®10° | [ Fixep 10°-50° | | Fixep 50°-55° | - | varviING
SEE CHART 2 SEE CHART 3 SEE CHART 4 CHECK DWELL AT 3,000 RPM
1 ]
BETWEEN 10°-50° NOT BETWEEN 10°-50°

REFER TO-E2SE CARBURETOR
IDLE MIXTURE ADJUSTMENT

e C4 SYSTEM OPERATING NORMALLY
o CLEAR LONG TERM MEMORY |

* IF TEST BULB IS NOT ILLUMINATED, SEE CHART 6.
**OXYGEN SENSOR TEMPERATURE MAY COOL AT IDLE CAUSING THE DWELL TO CHANGE FROM VARYING TO
A FIXED INDICATION BETWEEN 100-500. IF 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

. INSTALL TEST BULB
¢ GROUND TEST LEAD. :

o CONNECT DWELL METER TO MC SOLENOID (USE 6-CYL. SCALE)
° WITH ENGINE IDLING, -CHOKE ENGINE.

]

1 .

DWELL INCREASES

| cHECK FOR AIR LEAK

1

NO AIR LEAK AIR LEAK

CHAPTER 1J

SEE E2SE CARBURETOR,

- REPAIR & RECHECK ..

NO DWELL CHANGE

~|® DISCONNECT OXYGEN SENSOR AND CONNECT‘
TEST LIGHT FROM BAT + TERMINAL TO PURPLE
WIRE FROM ECM

DWELL INCREASES

|

REPLACE.OXYGEN SENSOR

NO DWELL CHANGE *

| CODE 55 FLASHED

REMOVE BLACK ECM CONN ECTOR

NO CODE 565 FLASHED

REPLACE ECM

CODE_55 FLASHED. ‘NO CODE 55 FLASHED

‘OXYGEN SENSOR HARNESS

90769 B
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Chart 3—Dwell Fixed Between 10 Degrees and 50 Degrees

» WITH ENGINE IDLING, -DISCONNECT COOLANT
SENSOR CONNECTOR AND USE JUMPER WIRE TO
SHORT CONNECTOR TERMINALS '

.-,I o

DWELL CHANGES MORE THAN 5°

REPLACE COOLANT SENSOR

NO DWELL CHANGE

DISCONNECT VACUUM SWITCH ASSEMBLY
WIRE CONNECTOR'AND CONNECT JUMPER
WIRE BETWEEN WIRE HARNESS CONNECTOR
TERMINALS F-AND E:

DWELL VARIES ‘| NO DWELL CHANGE

REPLACE VACUUM
SWITCH ASSEMBLY

e CONNECT COOLANT SENSOR CONNECTOR.

o DISCONNECT OXYGEN SENSOR CONNECTOR AND
USE JUMPER WIRE TO SHORT CONNECTOR
TERMINALS (NOT OXYGEN SENSOR TERMINALS).
LEAVE SHORTED FOR REMAINDER OF TEST.

50.100 DWELL VARIATION

REPLACE OXYGEN SENSOR

NO DWELL CHANGE
CONNECT JUMPER WIRE BETWEEN TERMINALS
JAND K AT ECM

1|

|
50-100 DWELL VARIATION

l

REPAIR OPEN IN WIRES TO
OXYGEN SENSOR

BB
NO DWELL CHANGE

CONNECT JUMPER BETWEEN TERMINALS
F-AND L AT ECM

r
50.100 DWELL VARIATION

REPAIR OPEN IN WIRES TO COOLANT SENSOR

AND CONNECT OXYGEN SENSOR CONNECTOR.

NO DWELL CHANGE

l

REPLACE ECM AND CONNECT OXYGEN
SENSOR CONNECTOR

90769C
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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 )...

DWELL DECREASES | :

L

CHAPTER 1J

NO DWELL CHANGE

SEE E2SE CARBURETOR, | - . .,=+ :

X DISCONNECT OXYGEN SENSOR WIRE CONNECTOR

e USE JUMPER WIRE TO SHORT CONNECTOR TERMINALS

(NOT OXYGEN SENSOR TERMINALS)

DWELL DROPS TO 5°-10°

'REPLACE OXYGEN SENSOR | -

NO DWELL CHANGE |-

.| CONNECT JUMPER BETWEEN ECM TERMINALS J AND K

:] DWELL DROPS TO 50-100

REPAIR OPEN IN OXYGEN SENSOR
WIRES

NO DWELL CHANGE

REPLACE ECM

90769D
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Chart 5—Self-Diagnostic Circuit Test

[INSTALL TEST BULB, TURN IGNITION
SWITCH ON, ENGINE OFF, OBSERVE
TEST BULB.

| BuLB ON

BULB OFF

SEE CHART

GROUND “TEST" WIRE AND OBSERVE TEST BULB

| DOES NOT FLASH CODE 12 .| [ FLASHES CODE 12|

GROUND TERMINAL D ON BLACK ECM CONNECTOR

e REMOVE TEST WIRE GROYND.
DOES NOT FLASH " [Fraswes o SET PARKING BRAKE W27>I}-I TRANS. IN NEUTRAL.
CODE 12 . |copE 12 e RUN AND WARM ENGINE FOR 2 MINUTES (UNDER 800 RPM
e o ' FOR AT LEAST 10 SEC.) AND OBSERVE TEST BULB
, AT IDLE.
-[REPAIR OPEN
"TEST" WIRE

REMOVE BLACK ECM CONNECTOR | BULB OFF I : I BULB ON I

AND OBSERVE TEST BULB

‘ i ' GROUND TEST WIRE AND
BULB ON o BULB OFF | N A CHECK FOR TROUBLE CODE

, e RUN ENGINE ON HIGH STEP OF FAST IDLE CAM
REPAIR GROUNDED REPLACE AND REMOVE VACUUM HOSES FROM WOT,
WIRE FROM BULB ECM _ADAPTIVE VACUUM SWITCHES AND CARB. AND
| TO ECM TERM. R PLUG HOSES.
| e OBSERVE TEST BULB LIGHT
REPEAT DIAGNOSTIC | e REPLACE HOSES BEFORE RETURNING ENGINE
CIRCUIT TEST TO IDLE.
| ] |
: [ ' SEE APPLICABLE TROUBLE CODE
C 1 DIAGNOSIS CHART. :
BULB ON - | BULB OFF LEAVE TROUBLE CODE TEST WIRE
I . GROUNDED WHILE USING DIAGNOSTIC
[SEE TROUBLE CODE 22 I ggggg?(;r;?rgmﬁ_?ggm CHARTS UNLESS OTHERWISE INSTRUCTED.
. IF MORE THAN ONE CODE IS FLASHED,
L - 1 START WITH THE LOWEST CODE.
NO CODE FLASHED CODE FLASHED NOTE: ANYTIME AN ENGINE IS STARTED,
[ 1 1 EVEN A WARM ENGINE, IT MUST BE RUN
ALL OTHER | 13, 15, 44, 45 AT PART THROTTLE FOR THREE MINUTES
I 1 OR UNTIL THE DWELL STARTS TO VARY
BEFORE PROCEEDING WITH TESTS.

TROUBLE IS INTERMITTENT,
DIAGNOSTIC CODE CHARTS CAN
NOT BE USED. MAKE PHYSICAL
CHECK OF CIRCUIT INDICATED
BY TROUBLE CODE.

NOTE: ALWAYS CHECK FOR CORRECT
CONNECTIONS AT A UNIT BEFORE
CONSIDERING IT DEFECTIVE.

REFER TO DRIVER
COMPLAINTS
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_,‘Chart 6.—Test Bulb Circuit Inoperative

..NOTE: BULB WILL NOT BE ILLUMINATED IF “TEST” WIRE IS GROUNDED BEFORE THE S

- IGNITION IS- TURNED ON THE MC SOLENOID WlLL ALSO CLICK

CHECK FUSE AT FUSE BLOCK.

BLOWN FUSE |

FOR CAUSE

REPLACE FUSE CHECK

FUSE OK:

INSPECT TEST BULB CONNECTOR FOR
PROPER CONNECTION. WITH IGNITION ON AND

ENGINE OFF, CHECK.

VOLTAGE BETWEEN BULB

CONNECTOR WHITE WIRE TERMINAL AND:GROUND.

'UNDER 10 VOLTS

OVER 10 VOLTS"

T l

CHECK VOLTAGE BETWEEN BULB CONNECTOR

CHECK VOLTAGE BETWEEN ECMm TERMINAL R AND

PINK/BLACK WIRE TERMINAL AND GROUND

A

OVER 10 VOLTS

CHECK BULB AND
WIRE CONNECTOR

GROUND. ‘ B
UNDER'10VOLTS | © |OVER 10vOLTS 'UNDER'10 VOLTS
, — 1 — '
CHECK VOLTAGE BETWEEN
ECM TERMINAL T AND
GROUND

REPAIR OPEN WIRE BETWEEN FUSE -

AND BULB CONNECTOR

UNDER 1 VOLT

OVER 1VOLT

REPAIR OPEN IN WIRE BETWEEN
ECM R TERMINAL AND TEST BULB'
CONNECTOR. ,

CHECK VOLTAGE BETWEEN ECM
TERMINAL U AND GROUND

REPAIR ECM'

' GROUND CONNECTION

|

OVER 10 VOLTS

TURN IGNITION OFF AND REPLACE ECM

]

UNDER 10 VOLTS

REPAIR OPEN IN WIRE BETWEEN
TERMINAL U AND TEST BULB.
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Chart 7—Adaptive ‘Vacuum Switch Circuit Test

CONNECT VOLTMETER BETWEEN ECM SIDE (BROWN WIRE) OF ADAPTIVE VACUUM SWITCH
CONNECTOR TERMINAL A AND GROUND WITH.ENGINE IDLING. DO NOT DISCONNECT CONNECTOR.

AT "

UNDER10VOLTS | OVER 10 VOLTS
. PRI IR LTI WITH ENGINE IDLING,
REMOVE VACUUM HOSE FROM SWITCH | CHECK VACUUM AT ADAPTIVE
AND OBSERVE VOLTMETER:  ~ | ~ VACUUM SWITCH HOSE.

UNDER 10 VOLTS . |over10voLTs OVER 10IN;HG | | UNDER'10IN. HG
CHECK FORANOPEN IN | [NOmALFuncTioN] .~ | | RepAIR VACUUM HOSE
WIRE TO ECM CONNECTOR- | LEQUNDINCIREUIT} -~ | OR CONNECTION
TERMINAL B. IF NOTOPEN, | o e :
REPLACE ECM —

—_— REPLACE VACUUM

SWITCH ASSEMBLY,
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TROUBLE CODE 12

CHECK CONNECTIONS AT TACH TERMINAL ON "?
DISTRIBUTOR AND FILTER ASSEMBLY.

[Notok] = .. . - - oK ]
| REPAIR'I 7 7 " TJIGNITION ON, ENGINE OFF
T = =+ '|'e USING ADIGITAL VOLTMETER,.
CHECK VOLTAGE BETWEEN ECM SIDE
OF TACH FILTER AND GROUND. '
"~ | UNDER 4‘VOLTS_] : - LOVEFMVOLTS‘]; .
[DiscoNNECT connEcTOR FROM TACH FILTER_ LEADING TO | " CHECK FOR OPEN |N WIRE BETWEEN
ECM AND CHECK VOLTAGE AT FILTER END. ' FILTER AND ECM TERMINAL A |F
~WIRE IS OK, REPLACE ECM.
[ UNDER4vVOLTS | = "[OVER'4 VOLTS |
CHECK VOLTAGE AT DISTRIBUTOR SIDE OF TACH CHECK FOR GROUNDED WIRE BETWEEN TACH
FILTER WITH FILTER DISCONNECTED. FILTER AND ECM TERMINAL A. IF NOT
- ’ ' . _GROUNDED, REPLACE ECM.
[ UNDER 4 VOLTS | [ ovER4voOLTS |

REPAIROPEN IN WIRE BETWEEN FILTER AND
TACH TERMINAL OF DISTRIBUTOR.

LREPLACE TACH FILTER. |
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TROUBLE CODE 13

o INSTALLTESTBULB =~
GROUND “TEST” WIRE. - '
e CONNECT DWEIL METER TOMC SOLENOID
-~ {USE 6-CYL. SCALE).
o WITH ENGINE IDLING, DISCONNECT OXYGEN SENSOR
‘CONNECTOR AND CONNECT JUMPER WIRE
 BETWEEN CONNECTOR TERMINALS (NOT OXYGEN
SENSOR TERMINALS).

- _ l

SANE BEGEIEEEEE : L

SqoDwELL | OVER 100 DWELL

CONNECT JUMPER WIRE BETWEEN
. ECM TERMINALS J AND K
"REPLACE OXYGEN ] o
"REPLACE OXYGEN "} T : —1— -
OVER 10° DWELL 50-100 DWELL

REPLACE ECM |- -~ - | REPAIR OPEN IN
OXYGEN SENSOR WIRE
. JHARNESS BETWEEN .
- CONNECTOR AND ECM
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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" WIRE.

¢ CONNECT DWELL METER TO.MC SOLENOID
(USE 6-CYL, SCALE).

* RUN ENGINE AT PARTIAL THROTTLE UNTIL
DWELL STARTS TO VARY.

* WITH ENGINE IDLING, REMOVE CONNECTOR
FROM COOLANT SENSOR

|
| DWELL FIXED |

| DWELL VARIES ]

REPLACE COOLANT SENSOR.

REMOVE BLACK ECM CONNECTOR AND CONNECT TEST LIGHT BETWEEN
BATTERY VOLTAGE SOURCE AND TERMINAL F OF CONNECTOR (NOT ECM).

-’NO lv_iGHT» |

CHECK FOR GROUNDED WIRE BETWEEN o l REPLACE ECM |
ECM TERMINAL CONNECTOR AND COOLANT ‘ :
SENSOR. IF NOT GROUNDED, REPLACE ECM.
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TROUBLE CODE 15

INSTALL TEST BULB

GROUND “TEST” WIRE.

CONNECT DWELL METER TO MC SOLENOID (USE 6 CYL. SCALE)

STOP AND START ENGINE AND RUN AT PARTIAL THROTTLE FOR

3 MINUTES AND OBSERVE DWELL.

e WITH ENGINE IDLING, REMOVE CONNECTOR FROM COOLANT

SENSOR AND CONNECT JUMPER WIRE BETWEEN CONNECTOR TERMINALS.

[ DWELL VARIES | ' " [oweLLuncHANGED |- -
CHECK COOLANT SENSOR DISCONNECT VACUUM SWITCH ASSEMBLY
CONNECTION. ' IF. OK, - WIRE CONNECTOR AND CONNECT JUMPER
REPLACE SENSOR. | WIRE BETWEEN WIRE HARNESS

CONNECTOR TERMINALS F AND E.

2

DWELL VARIES - | DWELLFIXED

REPLACE VACUUM GROUND ECM TERMINAL F
SWITCH ASSEMBLY

DWELL VARIES DWELL FIXED

REPLACE ECM

REPAIR OPEN CIRCUIT IN
COOLANT TEMPERATURE
SENSOR WIRES OR ENRICHMENT
VACUUM SWITCH WIRES.
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TROUBLE CODE 21 AND. 22 TOGETHER

N

o INSTALL TEST BULB .
e GROUND “TEST" WIRE.
;. |e CONNECT DWELL METER TOMC -
; SOLENOID (USE 6-CYL, SCALE), - :
“ ~ }e WITH ENGINE IDLING, DISCONNECTWOT
VACUUM SWITCH CONNECTOR

]-5’0--1 0° DWELLI :

CONNECT A TEST LIGHT BETWEEN ECM TERMINALS | -
U AND C.-NOTE: TERMINAL U IS VOLTAGE SOURCE. | -+

T

[ REPLACE ECj

REMOVE BLACK ECM.CONNECTOR
AND OBSERVE TEST LIGHT

[

REPAIR SHORT TO GROUND BETWEEN
WOT SWITCH AND ECM

[RepLACE E@ .

FUEL SYSTEMS  1J-105

- [over 10° DwELL |

CHECK VACUUM AT WOT

SWITCH

A

LOVER 10 IN. HG. |

_UNDER 10 IN. HG |

| REPLACE VACUUM SWITCH ASSEMBLY ]

[ REPAIR HOSE OR HOSE FITTING |
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TROUBLE CODE 22

INSTALL TEST BULB
DISCONNECT COOLANT SENSOR CONNECTOR

GROUND “TEST” WIRE.
CONNECT DWELL METER TO MC SOLENOID (USE 6-CYL. SCALE).

WITH ENGINE IDLING, OBSERVE DWELL
l . "

[ Fixep s°10°] , | [ over 10° pweLL]

STOP ENGINE
CONNECT COOLANT SENSOR CONNECTOR

DISCONNECT VACUUM:-SWITCH ASSEMBLY CONNECTOR
CONNECT TEST. LIGHT FROM BATTERY + TERMINAL

AND TERMINAL A OF VACUUM SWITCH FEMALE CONNECTOR
AND GROUND TERMINAL B

|,LIGHT I , : | NO LIGHT

REPLACE VACUUM SWITCH | CONNECT TEST LIGHT BETWEEN BATTERY + TERMINAL AND

SEE TROUBLE CODES
21 AND 22 DIAGNOSIS

ASSEMBLY , - . .| TERMINAL A ON ECM SIDE (MALE) OF CONNECTOR
LIGHT. ' | NO LIGHTI
REMOVE BLACK ECM | REPLACE ECM |
CONNECTOR AND .
OBSERVE LIGHT

NO LIGHT LIGHT]

[REPLACE ECM | | REPAIR SHORT TO GROUND IN WIRE
HARNESS BETWEEN ECM AND VACUUM
SWITCH ASSEMBLY

*OXYGEN SENSORS MAY COOL OFF AT IDLE AND THE DWELL CHANGE FROM VARYING TO FIXED
BETWEEN 10°-500. |F THIS OCCURS, RUNNING THE ENGINE AT FAST IDLE WILL WARM-IT UP AGAIN.
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‘TROUBLE CODE 23

FUEL SYSTEMS 1J-107

» L CHECK CONNECTIONS AT MC SOLENOID. |IF OK, PROCEEF_I

*Q| UNDER10V|

e TURN IGNITION ON, DO NOT START ENGINE.

.® DO:NOT.GROUND “TEST"WIRE. .
° CHECK VOLTAGE AT MC SOLENOI D DWELL LEAD

|.@ DISCONNECT MC SOLENOID.

e CONNECT TEST LIGHT BETWEEN
THE SOLENOID CONNECTOR POWER
TERMINAL (PINK LEAD) AND GROUND:

[overTov |

|_CHECK VOLTAGE AT ECM TERMINALW |

IN SOL/EMC

UNDER 10V

REPAIR OPEN |-’

CONNECT TEST
LIGHT BETWEEN ‘
SOLENOID CONNECTOR

CHECK FOR OPEN POWER: : e
ClRCUlT TO SOLENOID (BLOWN

FUSE).

TERMINALS. DO NOT
‘USE VOLTMETER. .

A

J

4
y

|’ NO LIGHT I

I LIGHTI

REPLACE
CARBURETOR MC

| REMOVE GRAY ECM CONNECTOR] -

SOLENOQID.

NO LIGHT I LIGHTl

wiRE. -

[ REPLACE Ecm]| | REPAIR SHORT TO GROUND

IN SOL/ECM WIRE. .

'CHECK CARBURETOR

MC SOL. RESISTANCE.

. | UNDER 20 OVER 20
OHMS OHMS
REPLACE .| | REPLACE ECM |
SOLENOID , :
AND ECM,

" s0769p



“13-108 FUELSYSTEMS

TROUBLE CODE 44
NOTE: IF CODES 44 AND 65 ARE BOTH FLASHED, REPLACE OXYGEN SENSOR AND PERFORM
SYSTEM OPERATIONAL TEST. ;

INSTALL TEST BULB

GROUND “TEST” WIRE. "
CONNECT DWELL METER TO MC SOLENOID (USE-6 CYL. SCALE).

RUN ENGINE ON HIGH STEP OF FAST IDLE CAM AND OBSERVE DWELL.

BETWEEN 10°-50°

[ REPLACE OXYGEN SENSOR|

['WITH ENGINE IDLING, CHOKE ENGINE. |

| DWELL INCREASES |

| [ ‘N0 DWELL-CHANGE | -

[cHECK FOR AIR LEAK IN VACUUM HOSES'|

SEE E2SE CARBURETOR,
CHAPTER 1J

REPAIR AND
RECHECK

DISC‘ONNECT OXYGEN SENSOR CONNECTOR AND
CONNECT TEST LIGHT BETWEEN BATTERY + TERMINAL
AND TAN WIRE TERMINAL IN CONNECTOR (NOT OXYGEN

SENSOR TERMINALS)

[ oweLL INCREASES

NO DWELL CHANGE |

CHECK FOR SHORT TO GROUND IN TAN WIRE TO ECM TERMINAL K.
IE NOT GROUNDED, REPLACE ECM.

CONNECT TEST LIGHT BETWEEN BATTERY + TERMINAL
AND PURPLE LEAD TERMINAL IN CONNECTOR

| LIGHTl

|N0_LIGHT|

REPLACE OXYGEN SENSOR |

TO ECM TERMINAL J.

CHECK FOR GROUNDED PURPLE WIRE

IF NOT GROUNDED, REPLACE ECM.
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TROUBLE CODE 45 _

INSTALL TEST BULB
GROUND “TEST"” WIRE.

-CONNECT DWELL METER TQ MC SOLENOID (USE 6-CYL. SCALE)
WITH ENGINE IDLING, REMOVE LARGE VACUUM HOSE (E.G.,
PCV SOURCE) TO CAUSE AN AIR LEAK (BUT NOT ENOUGH TO

STALL ENGINE)

[[DWELL DECREASED | - |No DWELL CHANGE |-

o DISCONNECT OXYGEN SENSOR CONNECTOR
SEE E2SE CARBURETOR | ® CONNECT JUMPER WIRE BETWEEN WIRE CONNECTOR
CHAPTER 1J. _TERMINALS (NOT OXYGEN SENSOR TERMINALS)
DWELL DROPS TO 6%10° | - . = | | NO DWELL CHANGE |
| REPLACE OXYGEN SENSOR] | CONNECT JUMPER WIRE BETWEEN ECM TERMINALS J AND K. .-
[ DWELL DROPS 70 5%.1¢° | o+ [ No DWELL CHANGE |
REPAIR OPEN IN.OXYGEN SENSOR

REPLACE ECM

WlRE HARNESS
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TROUBLE CODE 51-55

TROUB LEl CODE 51 g TROUBLEICODES 52 Bé

CHECK TO ENSURE ALL CALI-
BRATION UNIT PINS ARE’
FULLY INSERTED IN THE
SOCKET AND ALIGNMENT

IS CORRECT. IF OK REPLACE
ECM. |

" REPLACE ECM IF TEST BULB- ILLUMINATED
NO TEST BULB LIGHT, INTERMITTENT ECM
MALFUNCTION

TROUBLE CODE 54

CHECK MC. SOLENOID RESISTANCE ]

——— | |

LESS THAN 20 OHMS . o : | MORE THAN.20-OHMS

— e IGNITION ON, ENGINE:NOT STARTED °
e REPLACE MC SOLENOID® ‘ oo DISCONNECT MC SOLENOID CONNECTOR
CLEAR MEMORY ' o CONNECT TEST LIGHT FROM.GROUND

[
@ START ENGINE. OBSERVE TEST | . | TODWELL LEAD ON MC SOLENOID
© BULB PRI .o 'DISCONNECT GRAY ECM CONNECTOR

[~nouiGhT] | [CichT]

| REPLACE ECM |

NO LIGHT LIGHT

GROUND TEST WIRE

AND OBSERVE CODE . REPAIR SHORT TO POWER SOURCE
: R IN BLUE WIRE LEADING TO ECM
g ' : TERMINALW :
PERFORM SYSTEM OPER-| [SEE APPLICABLE
ATIONAL TEST CODE DIAGNOSIS CLEAR MEMORY AND CHECK FOR OTHER
TROUBLE CODES.

TROUBLE CODE 55

CHECK FOR AN OPEN IN
OXYGEN SENSOR RETURN
WIRE TO ECM TERMINAL K.
IF OK, REPLACE ECM.
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DIAGNOSTIC PROCEDURES FOR CEC SYSTEM

General

The open loop mode of operatidn occurs when:

e starting engine, engme is cold or air cleaner air is
cold, .

® engine is at idle speed,

e carburetor is either at or near 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.

'Oparalional 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 hlgh-'

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 mlxtures are not
permltted for a preset period- followmg a cold weather
start-up. :

* Open Loop 2, Wide Open Throttle (WOT) o

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 control 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 predetermlned 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 the

“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 ignition advance
vacuum level falls below a predetermined level.

When the OL3 mode is selected, the englne rpm is also
determined. If the rpm (tach) voltage is greater than the
calibrated value, an engine deceleration condition is as-
sumed to exist. If the rpm (tach) voltage is less than the
calibrated value, an engine idle speed condition is as-
sumed to exist. - °

* 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 altltude circuit (lean limit) jumper -
wire is installed. i

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 OL1,
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 Oporatioh, Predetermined Positi_on Variélion

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
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
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metering pins to a richer or leaner position in reactionto
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 1nd1cates the completeness of the.combustion
process, it is a reliable indicator of the air/fuel mixture
that is entering the combustlon 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 yolt-
age output. This could be caused by a fouled spark plug,
manifold air leak or malfunctioning secondary alr check
valve.

The engme operatlon characterlstlcs never qulte per-
mit the MCU to compute a single meterlng pin posmon
that constantly provides the optlmum air/fuel mixture.
Therefore closed loop operation is characterized by con-
stant movement of the metering pins because the MCU
is forced constantIy to make small corrections in the
air/fuel mixture in an attempt to create an optimum
air/fuel mixture ratio.

Idle Speed Control Systam

The idle speed control system (fig. 1J- 161) is inter-
related with the CEC System and must be diagnosed in
conjunction with CEC System. Refer to Diagnostic
Tests 6, 7 and.8, and Chapter 1K if a malfunction occurs.

Electronic Ignitlon Retard

The electronic 1gn1t10n retard functlon of the ignition
control module is interrelated with the CEC System and
must be diagnosed in c¢onjunction with the CEC System.
Refer to Diagnostic Test 4 if a malfunction occurs.

Air Injection System

The .air.injection system is interrelated with the CEC
System and must be diagnosed in conjunction with the
CEC System. Refer to Diagnostic Tests 6, 7 and 8, and
Chapter 1K if a malfunction occurs.

Initialization

"~ When the ignition system is turned off, the MCU is
also turned off. It has no long term- memory circuit for
prior operation. As a result, it has an initialization func-
tion that is activated when the ignition switch is turned
On.

The MCU initialization functlon moves the metering
pms to the predetermined starting position by first driv-
ing them all the way to. the rich -end stop -and then
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 posmon at the
end of every initialization period.
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Because each open loop operatlon metermg pin pos1-
tion is dependent on the mltlallzatlon function, this
function is the first test in the diagnostic procedqre

Dlagnostic Tosts .

The -CEC System should be consudered as a possuble
source of trouble for engine performance, fuel economy
and exhaust emission complaitits only after normal tests
that would- apply to a vehicle without the system have
been performed.

The steps in each test will provide a systematic eval-
uation. of each component that could cause the oper-
atlonal malfunction.

After completmg a repair, repeat the test to ensure
the malfunction has been eliminated.

The. equipment required -to perform the tests is a
tachometer, a hand vacuum pump, a digital yolt-ohm-
meter (DVOM) with a minjimum ohms-per-volt input
1mpedance of 10 meg—ohms and jumper wires.

WARNING:  When performing system diagnos tw tes ts,
the following safety precautions must be followed:

(1) Shape a sheet of clear acrylic plastic at least
0.250-inch thick and 15 inches x 15 inches, as depicted in
Sigure 1J-162.

.-(2) Secure acrylic. sheet with air.cleaner wing nut
after top of air cleaner has been removed.

(8) Wear eye protection whenever performing tests.

- (4)- When engine is operating, lkeep hands and arms
clear:of fom, drive pulleys and belts. Do not wear loose
clothing. Do not stand in-direct line with fon blades.
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AT MIDPOINT -
B

MODEL BBD CARBURETOR

Diagnostic Test 1: Initialization

(1) Remove air cleaner cover. Observe WARNING
above. Follow test procedure outliped in Test 1. Refer to.
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"‘-‘; A
5.5 INCHES
o— \ 13 INCHES

+

Fig. 1J-162  Air Cleanor Cover and Metering Pin Location
B figures 1J-163, 1J-164, 1J-165, 1J-166, 1J-167, and

MCU MICROPROCESSOR

-1J-168.

NOTE: The metering pins operate in tandem. Only the
upper pin is visible.
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156 ELECTRONIC

1~ 0, SENSOR GROUND 78| ELECTRONIC.
5" 4IN. Hg VACUUM SWITCH IGNITION RETARD _LIGNITION
7 10 IN. Hg VACUUM SWITCH . MODULE
6 COOLANT TEMP. SWITCH. 23
17 WOT SWITCH 24
19 THERMOELECTRIC SWITCH (TES) {21
18 ALTITUDE 22
¢ 3 0y SENSOR INPUT 10 ,
8 TACH INPUT . — _ :
_ - , gy ‘ IGNITION COIL
o) al 9 sl s 14 GROUND [20B+[12 11 |9 S~
2| z| z| gl 2 — {F
= IR - =t R —]
o ‘ - ‘
Bl E g g Y
» -1‘5.' «% % (% UPSTREAM . DIODE. -
AT ) : = SOLENOID TO INTAKE—e—l—¢ ASSEMBLY
%‘:@' :@ @@ x MANIFOLD HEATER | A
NN SIS K-S R TR —a TO A/C ol
§ § | 3| E|& g DIVERT RgLAY s STEPPER
- < ol 3| SOLENOID TO REAR g .
g g = ol I S ~ WINDOW —*P— MOTOR
o @ 2 ol & @ I DEFOGGER RELAY
St St I - A SOLE-VAC
Zl -2 k|- T VACUUM
U =) § Fl a SWITCHING O
' o} =| SOLENOID -
of F HOLDING SOLENOID
© < g .
\
' T 7
) ¢ SOLE-VAG..
SOLENOID
T lse, iGNITION  IDLE (THROTTLE
= r" SWITCH**  SPEED POSITIONER)
T ENGINE _ RELAY
GROUND BATTERY
*|IF EQUIPPED /
**OFF DURING ENGINE START-UP 907608

Fig. 1J-163 CEC System Wiring Diagram
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THERMAL
ELECTRIC
SWITCH
(TES)

VACUUM
SWITCH AND

S

COOLANT
TEMPERATURE
SWITCH

801628

Fig. 1J-164 CEC System

TAN

81144

Fig. 1J-165 smerMoMrCommmor

OPEN'(NO) -

OL1 SWITCH
INTAKE o
MANIFOLD
HEATER =
CONTROL ~' ‘
SWITCH I 1
G B A

r

o 7

NORMALLY . g—11

=N

NATURAL

COLOR T

Y INSULATOR

© 81146

FO—NORMALLY
1| E

CLOSED (NC)

41IN. HG VACUUM SWITCH
10IN. HG VACUUM

SWITCH
GREEN

/ (@]

J p: " COLOR:

Fig. 14167 Vacuum Switch Assambly

81147
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FUEL SYSTENS . 1J-115

/

Test Results © 7" emechanical engine operation (i.e., plugs, valves,
3 - If after completing the Tests the problem persists,” . x'*mgs.);
other engine associated systems that can affect air/fuel ® ignition System,;

mixture, combustion efficiency or exhaust gas composi- - e gaskets (intake manifold, carburetor or base plate);

tion can be causing the fault. These systems include: ~ o »
® basic carburetor adjustments; , - *loose vacuum hoses or fittings.

"1.4IN. HG VACUUM SWITCH

. COOLANT TEMP. SWITCH
.10 IN. HG VACUUM SWITCH

. WOT SWITCH ,

. ALTITUDE JUMPER WIRE -

. STEPPER MOTOR Ag '

. STEPPER MOTOR B¢

. UPSTREAM SOLENGID™* "~ " = - -
. DIVERT SOLENOID "~ """ "

Slolele
6560

©)
®
®

ELECTRIC A : VL
CHOKE S | 10. VACUUM SWITCHING. SOLENOID'
+ - (BLUEWIRE) ™\ Sqr=N 11. IDLE SPEED RELAY ]

AR 12. THERMALELECTRIC SWITCH (TES)
‘TACH  * ‘ O . D
(GREEN WIRE) Q - . 13. GROUND - R

o ‘ . 14. B+ (12v) LT RN g
15. SOLE-VAC SOLENOID
' DIAGNOSTIC CONNECTOR T anes

]

Fig. 1J-168 Diagnostic Connector
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, DIAGNOSTIC TEST 1
GTIALIZATION TEST. NOTE: WHEN APPLICABLE,
INITIALIZATION TEST. - DIAGNOSTIC CONNECTOR
{ : TERMINALS CAN BE USED

\ AS TEST POINTS INSTEAD
REMOVE AIR CLEANER COVER. OF MCU HARNESS

LCONNECTOR' TERMINALS.

Y

WHILE OBSERVING METERING PINS, HAVE HELPER TURN IGNITION SWITCH TO ON
POSITION WITHOUT STARTING ENGINE. METERING PINS SHOULD MOVE FULLY
TOWARD THE FRONT OF ENGINE, REVERSE DIRECTION AND MOVE PARTIALLY BACK
TOWARD REAR, STOP AND REMAIN STATIONARY.

NO ©ooK? ___YES

y

TURN IGNITION OFF. LOCATE AIR CLEANER
. : MOUNTED THERMAL ELECTRIC SWITCH (TES) AND
( L. DISCONNECT IT FROM WIRE HARNESS. INSTALL A

: ‘ JUMPER WIRE ACROSS WIRE CONNECTOR
DISCONNECT WIRE. - o PE
HARNESS CONNECTOR TERMINALS.
FROM MCU. - S , ¥

. I , START ENGINE AND OBSERVE METERING PINS.
Y METERING PINS SHOULD REPEAT INITIALIZATION
' - ‘ PROCESS DESCRIBED ABOVE, THEN MOVE

WITH THE IGNITION ON, FORWARD ADDITIONAL STEPS.

TEST PIN 20 OF HARNESS Hhinca

CONNECTOR FOR BATTERY
VOLTAGE.
YES NO
| Y Y
REMOVE JUMPER WIRE REMOVE JUMPER WIRE
AND CONNECT TES. AND CONNECT TES.
CONNECTOR. TEST CONNECTOR. TEST TACH
I} COMPLETE. INPUT TO MCU AT PIN 8.
TEST PIN 14 FOR - J
CONTINUITY TO GROUND. g§iﬁ¥‘é§?
CHECK HARNESS GROUND OVER.

FOR TIGHT CONNECTION
1 AT RIGHT SIDE OF
CYLINDER BLOCK.

\

TEST FOR SHORT CIRCUIT
BETWEEN PIN 8 (TACH)
AND PIN 19 (TES) OF MCU
¥ HARNESS CONNECTOR.

REPAIR TACH WIRE FROM
IGN. COIL. RETEST.

CONT'D.

SHORT
CIRCUIT

?

REPLACE MCU AND

REPAIR SHORT CIRCUIT |, RETEST.

AND RETEST.

81132A



CONTINUED
FROM PREVIOUS
" PAGE - -

FUEL SYSTEMS  1J-117

REPAIR AND RETEST. . |

. TURN OFF IGNITION AND TEST RESISTANCE
BETWEEN PIN 20 AND PINS 23, 24, 21 AND 22 AT
. MCU HARNESS CONNECTOR.

95 OHMS
?

TURN IGNITION ON AND DISCONNECT STEPPER
MOTOR CONNECTOR : .

REPEAT RESISTANCE TEST USING PIN 14 INSTEAD
OF 20. ALL RESISTANCES SHOULD BE-EQUAL TO OR

SLIGHTLY HIGHER THAN THOSE INDICATED IN PRE-
“VIOUS TEST.

TEST FOR BATTERY VOLTAGE AT PIN.5 OF THE
STEPPER MOTOR CONNECTOR.

.| REMOVE STEPPER MOTOR
AND INSPECT FOR
EVIDENCE OF PIN BINDING.

Y

WITH MOTOR REMOVED,
TURN IGNITION ON,
OBSERVE PIN MOVEMENT.

4

WHEN IGNITION IS FIRST
TURNED ON, STEPPER
MOTOR PINS MOVE TO
FULL FORWARD (RICH)
“POSITION THEN BACK TO
HALF-WAY POSITION. .

CONT'D.

Y

~ TURN IGNITION OFF AND. TEST FOUR REMAINING

STEPPER MOTOR CONNECTOR PINS FOR SHORT TO

GROUND. ALL SHOULD INDICATE AN OPEN CIRCUIT .

(IN FINITE RESISTANCE}.

Y

TEST-FOR CONTINUITY FROM PINS 23, 24, 21 AND 22
AT MCU CONNECTOR TO APPROPRIATE PINS AT
STEPPER MOTOR CONNECTOR. INSPECT STEPPER
MOTOR CONNECTOR FOR CORRECT COLOR
ORIENTATION OF WIRES.

CONT'D.

811328
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IIIllIIIIIIlllllIlllIIllllllIIllllIlIIlIlIl-llIlIilllIllIlIIIlllIllIllllIllIllllllIlIlIllllIllllllllllllllllllllllll

CONTINUED
FROM PREVIOUS
PAGE

YES

Y

y

REPAIR STEPPER MOTOR
PIN BINDING DEFECT.

REPLACE MCU AND

RETEST STEPPER MOTOR.

-CONTINUED
FROM PREVIOUS
PAGE

y

CONTINUITY
AND WIRES
oK?

.Y

REPLACE STEPPER MOTOR:

REPAIR AND START TEST
OVER.

81132C
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NOTE: ENGINE SHOULD.BE AT NORMAL OPERATING
TEMPERATURE."

DIAGNOSTIC TEST2 NOTE: CONTINUITY TESTING WITH MCU
RN : CONNTECTED TO THE SYSTEM SHOULD INDICATE 2
OHMS. WHEN THE MCU IS DISCONNECTED FROM
' THE SYSTEM, ALL CONTINUITY SHOULD INDICATE
LESS THAN 1. OHM. WHEN APPLICABLE,
DIAGNOSTIC CONNECTOR TERMINALS CAN BE
USED AS TEST POINTS INSTEAD OF MCU HARNESS
CONNECTOR TERMINALS.

OPEN LOOP SWITCH TEST

USING A STANDARD VOLT-OHMMETER TEST FOR CONTINUITY FROM THE DIAGNOSTIC
CONNECTOR PIN'13 TO MCU CONNECTOR PIN 14, "

NO-’V . _JOPEN\.  YES

R - —CIRCUIT —y
DISCONNECT VACUUM ST \?/ ‘ S TEST FOR CONTINUITY
HOSE FROM SWITCH 2 OF ' BETWEEN PIN 2 AND MCU
VACUUM SWITCH - : CONNECTOR PIN 14.
ASSEMBLY. S e _ '

REPAIR MALFUNCTION

AND RETEST.
DISCONNECT VACUUM " | DISCONNECT COOLANT -
SWITCH ASSEMBLY WIRE| - TEMPERATURE SWITCH
CONNECTOR AND RETEST| -.- LR CONNECTOR AND RETEST.
CONTINUITY. o *
YES ~ |REPLACE COOLANT:
. . . TEMPERATURE SWITCH
: — ' AND-RETEST.
REPLACE VACUUM SWITCH

ASSEMBLY AND RETEST. .| NO

DISCONNECT MCU
CONNECTOR AND RETEST.

DISCONNECT MCU .
HARNESS CONNECTOR
AND RETEST. . =

B/

REPLACE MCU AND
'RETEST.

CONT'D.

. REPAIR HARNESS SHORT
REPAIR HARNESS SHORT CIRCUIT BETWEEN
CIRCUIT BETWEEN : COOLANT TEMPERATURE
VACUUM SWITCH SWITCH AND MCU. .
ASSEMBLY AND MCU. . RETEST. '

RETEST. K

81131A
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CONTINUED
FROM PREVIOUS
PAGE

Y

"+ [TEST CONTINUITY BETWEEN DIAGNOSTIC
'CONNECTOR PIN 3 AND MCU CONNECTOR.

'| DISCONNECT VACUUM
"SUPPLY HOSE FROM
VACUUM SWITCH 1.

¥

TEST FOR CONTINUITY
BETWEEN DIAGNOSTIC
CONNECTOR PIN3 AND |
VACUUM SWITCH ’
CONNECTOR PIN B.

.| TEST CONTINUITY

»| BETWEEN DIAGNOSTIC
'CONNECTOR PIN 5 TO MCU

'CONNECTOR PIN 14.

REPAIR VACUUM . -
MALFUNCTION AN o N
" RETEST. _ /EQUIPPED
WITH
: \. ALTITUDE:
DISCONNECT NVYUMPER
AND RETEST.

Y
DETERMINE IF ALTITUDE
JUMPER WIRE IS
ERRONIOUSLY
CONNECTED.. ..

YES: | NO

Y

[ REPLACE MCU. RETEST.* |-

¥

REPLACE VACUUM SWITCH]

ASSEMBLY AND RETEST. ..

BETWEEN VACUUM

[*NOTE: ALSO DETERMINE
IF CONTINUITY EXISTS

SWITCH CONNECTOR PIN B
AND MCU CONNECTOR 7.

Y
DISCONNECT MCU
CONNECTOR AND RETEST.

REPAIR SHORT CIRCUIT IN |

CONNECT ALTITUDE

JUMPER WIRE AT MCU.

WIRE HARNESS. RETEST. |

REPAIR HARNESS OPEN
CIRCUIT. RETEST.

Y

TEST CONTINUITY
BETWEEN DIAGNOSTIC:

CONNECTOR PIN 12 AND |

MCU CONNECTOR PIN 14.]

Y

DISCONNECT TES WIRE
CONNECTOR AT AIR

CLEANER AND.RETEST.

CONT'D.

CONT'D.

811318
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CONTINUED CONTINUED
FROM PREVIOUS FROM PREVIOUS
PAGE PAGE

¥

TEST FOR CONTINUITY
BETWEEN PIN 4 AND MCU
CONNECTOR PIN 14.

y

DISCONNECT MCU
CONNECTOR AND RETEST.

R &5 : : YES NO \ o

ALLOW AIR CLEANER AR | ' DISCONNECT WOT SWITCH

TEMPERATURE TO HEAT TO CONNECTOR AT ,

65°F AND RETEST : ' | CARBURETOR AND

\ " | RETEST.
, —— REPLACE MCU AND BN P : , JV v
| { . RETEST. o . | DEPRESS ACCELERATOR
- PEDAL TO WIDE OPEN

[REPLACE TES AND RETEST.| ' Y CIRCUIT THROTTLE POSITION

2 MONITORING CONTINUITY

REPAIR SHORT CIRCUIT IN v
NO ™ YES| . |BETWEEN PINS 4 AND 14.

TES WIRES AND RETEST! .

DISCONNECT MCU AND

RETEST. J YES _~DPENN
y CIRCUIT
: REPLACE WOT SWITCH N
REPAIR SHORT CIRCUIT IN| .| AND RETEST. .NO
WOT SWITCH WIRE | .
HARNESS.
. AR * | REPEAT SEVERAL TIMES
REPLACE MCU AND| - UNTIL SATISFIED SWITCH

. S RETEST. IS FUNCTIONING

INSPECT CARBURETOR : . NORMALLY.

LINKAGE AND ENSURE | _ »

SWITCH IS BEING - -

ENGAGED : ,

DISCONNECT WOT
SWITCH CONNECTOR AND

CONNECT JUMPER WIRE : : )
o BETWEEN WIRE HARNESS .
' CONNECTOR TERMINALS. : START ENGINE AND
| REPAIR AND RETEST. | RETEST FOR CONTINUITY. | . ; .| ALLOW TO WARM FOR 4
' - T : . .| MINUTES WHILE TESTING
- ... | CONTINUITY BETWEEN
DIAGNOSTIC CONNECTOR
‘ PIN 2 AND MCU .
| NO i : ~ .| CONNECTOR PIN 14. THE
*NOTE: THE WOT SWITCH | - .| METER INDICATION
REPAIR OPEN CIRCUIT IN IS DIFFICULT TO REPLACE. ... | SHOULD CHANGE FROM
WOT SWITCH WIRE : BEFORE REMOVING THE | . .- OPEN CIRCUIT TO CLOSED
HARNESS. ENSURE THERE SWITCH CONNECT A . ~ | CIRCUIT AS THE ENGINE
IS CONTINUITY BETWEEN REPLACEMENT SWITCH TO|[-... - WARMS (3 TO 6 MINUTES).
WOT SWITCH AND MCU THE WIRE HARNESS . -
CONNECTOR PIN 17. CONNECTOR AND RETEST
: TO ENSURE ORIGINAL
Y SWITCH IS FAULTY.
REPLACE* WOT SWITCH : : Y

AND RETEST.

81131C
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CONTINUED
FROM PREVIOUS
PAGE
NO
oK?
YES
4 \ :
CONNECT JUMPER WIRE REMOVE THROTTLE FROM
BETWEEN PINS A AND B FAST IDLE CAM POSITION
OF COOLANT . AND ALLOW ENGINE TO
TEMPERATURE SWITCH RETURN TO-NORMAL IDLE
CONNECTOR (HARNESS SPEED. ADJUST IDLE -
SIDE) AND RECHECK PINS _SPEED IF NECESSARY -
2 AND 14 ON DIAGNOSTIC ACCORDING TO IDLE
CONNECTOR FOR CLOSED , -' SPEED ADJUSTMENT
CIRCUIT. . PROCEDURE.
‘ : v
REPLACE COOLANT
u TEST CONTINUITY
SWITCH AND RETEST. BETWEEN DIAGNOSTIC

CONNECTOR PIN 1 AND
MCU CONNECTOR PIN 14.

v

REPAIR CONTINUITY | DETERMINE IF PORTED
PROBLEM IN COOLANT VACUUM IS AT VACUUM
SWITCH CIRCUIT. ENSURE SWITCH 2. THERE SHOULD
THAT CONTINUITY ALSO BE NO VACUUM AT IDLE
'EXISTS AT MCU PIN 6. SPEED. REPAIR AND
RECHECK. | RETEST.

INCREASE ENGINE SPEED

TO 2000 RPM. TEST

NO CONTINUITY BETWEEN
oKy D> —] PINS 1 AND 14,
NG CONTINUITY SHOULD
YES EXIST.

y

RETURN ENGINE TO IDLE
SPEED. DISCONNECT
VACUUM SWITCH
ASSEMBLY AND PLACE
JUMPER WIRE BETWEEN _
PINS A AND B OF VACUUM |.
SWITCH CONNECTOR
(HARNESS SIDE) AND
RETEST CONTINUITY
BETWEEN PINS 1 AND 14.

Y Y

CONT’D. CONT'D. 81131D
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~—

CONTINUED
FROM PREVIOUS
PAGE

OPEN
CvIR(;UIT ~

A

REPAIR OPEN CIRCUIT IN
WIRE HARNESS TO
VACUUM SWITCH
ASSEMBLY. ENSURE
CONTINUITY ALSO EXISTS
TO PIN 56 OF THE MCU
CONNECTOR. RETEST.

)

CONTINUED
FROM PREVIOUS
PAGE -

RETURN ENGINE TO IDLE
SPEED AND TEST
- CONTINUITY-BETWEEN -
| DIGNOSTIC CONNECTOR -
| PIN3AND MCU 7
CONNECTOR PIN 14,

NO

. YES OPEN

“CIRCUIT
.

REPLACE VACUUM SWITCH
ASSEMBLY AND RETEST.

\

TEST COMPLETE, STOP
ENGINE T

Y

y . -
DETERMINE IF MANIFOLD
VACUUM IS AT.SWITCH 1.

REPAIR AND RETEST.

| ASSEMBLY AND RETEST

* YES -

DISCONNECT VACUUM
SWITCH ASSEMBLY . . ..
CONNECTOR AND RETEST.

REPLACE VACUUM SWITCH | ¢

NO OPEN YES

\

REPAIR SHORT CIRCUIT IN
WIRE HARNESS TO
VACUUM SWITCH
ASSEMBLY.

CIRCUIT

DISCONNECT McCU
CONNECTOR AND RETEST

P

Y

RETEST.

REPLACE MCU AND

81131E
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DIAGNOSTIC TEST 3

'_CLQ!SED.L‘OO'P OPERATIONAL TEST

¢

START AND WARM :EN.GINE‘UNTIL‘COO,LANT TEMPERATURE HAS STABILIZED. REMOVE AIR
COVER AND INCREASE ENGINE SPEED TO 2000 RPM AND MAINTAIN WHILE OBSERVING
CARBURETOR STEPPER MOTOR-METERING PINS.

METERING
PINS STEP

no / |
TO FULL RICH

METERING

PINS OSCILLATE \, YES

OR LEAN
POSITION
?

AROUND A
FIXED
POINT?

PROCEED TO TEST9.

FULL

FORWARD

(RICH)

PERFORM TEST 5.

?

PERFORM TEST 5.

v

IF STEPPER MOTOR PINS
ARE OSCILLATING NEAR

_ MIDPOINT, CLOSED LOOP

© CIRCUIT IS FUNCTIONING
NORMALLY. TEST

. COMPLETE.

81133
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DIAGNOSTIC TEST 4

~ ELECTRONIC IGNITION -RETARD TEST

I

WARM ENGINE TO NORMAL OPERATING TEMPERATURE BEFORE PROCEEDING WITH
TEST. .

4

DISCONNECT IGNITION- RETARD CONNECTOR (YELLOW AND BLACK WIRES) FROM |
IGNITION MODULE. CONNECT JUMPER WIRE TO CONNECTOR TERMINALS (IGNITION
MODULE SIDE). WITH VACUUM HOSE DISCONNECTED FROM DISTRIBUTOR, CHECK

1A.

v

DISCONNECT JUMPER WIRE AND. OBSERVE IGNITION TIMING, IT SHOULD BE
RETARDED AT LEAST 20° BTDC.

REPLACE IGNITION o . NO
MODULE. RETEST. [

IGNITION TIMING. ADJUST, IF NECESSARY, TO CORRECT VALUE. REFER TO CHAPTER _

CONNECT IGNITION MODULE CONNECTOR. DISCONNECT COOLANT TERPERATURE -

INSTALL JUMPER WIRE BETWEEN VACUUM SWITCH CONNECTOR PINS A AND C
(HARNESS SIDE CONNECTOR). TEST IGNITION TIMING AND NOTE ITS LOCATION. "

SWITCH CONNECTOR. DISCONNECT VACUUM SWITCH ASSEMBLY CONNECTOR-AND| ™

, DISCONNECT VACUUM SWITCH JUMPER WIRE AND CONNECT COOLANT SWITCH
CONNECTOR.

Ir

TEST IGNITION TIMING, IT SHOULD BE RETARDED BETWEEN 10° and 20° BTDC. |

REPLACE MCU AND. |~
RETEST. .

»| TEST COMPLETE.

i '
ERE R R TR

81134
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DIAGNOSTIC TEST 5

OXYGEN SENSOR AND
CLOSED-LOOP TEST . .

\

WITH ENGINE OFF, REMOVE AIR CLEANER AND PLUG
ALL VACUUM HOSES:" = '+

Y

_ TURN.IGNITION SWITCH .
" ON FOR 4 SECONDS, THEN
TURN OFF. . .

V

| DISCONNECT MCU CONNECTOR START ENGINE

'AND ‘OPERATE UNTIL TEMPERATURE GAUGE

T POINTER IS AT MIDRANGE (OR 4 MINUTES)

Y

CONNECT POSITIVE PROBE OF DIGITAL VOLTMETER (OR VOLTMETER WITH GREATER

THAN 1 MEGOHM'INPUT IMPEDANCE) TO RIN 3:AT HARNESS SIDE OF McU CONNECTOR; :
AND NEGATIVE PROBE TO PIN 14 (GROUND) ,

INCREASE ENGINE SPEED TO APPROXIMATELY 1266 RPM AND MAINTAIN. CLOSE CHOKE
VALVE AND OBSERVE VOLTMETER. (CLOSE VALVE FOR AT LEAST 15 SECONDS BUT DO
NOT EXCEED 30 SECONDS.)

! yES

y

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 AIR INJECTION
MANIFOLD. ,

y

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.

81135A
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. CONTINUED CONTINUED
£ FROM PREVIOUS : C : FROM PREVIOUS

PAGE o PAGE

1

OBSERVE STEPPER MOTOR METERING PINS. PINS
SHOULD BE IN LEAN POSITION (TOWARD REAR OF
ENGINE).

Y 7

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 RETEST STEPPER
* MOTOR PIN POSITION.

Y S Y

™ o ' . |REPAIR WIRE HARNESS | |INSPECT FOR LARGE AIR
‘ BETWEEN O SENSOR LEAK INTO MANIFOLD
CONNECTOR AND MCU | |VACUUM. IF OK, REPLACE |
CONNECTOR. OXYGEN SENSOR.

Y

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 MOTOR PIN
MOVEMENT. PINS SHOULD MOVE FORE AND AFT OF A FIXED POINT.

\

RESTRICT AIR HOSE CONNECTED TO EXHAUST AIR INJECTION MANIFOLD AND OBSERVE
. AVERAGE POSITION OF STEPPER MOTOR PINS.

AVERAGE

e YES /" POSITION LA
; CHANGED,
\ 2 Vi, o . ) . . . R .
PROCEED TO TEST 6. - [PROCEED T0 BASIC ENGINE
3 — 1 o | EsT.

811358



1J-128  FUEL SYSTEMS

BASIC ENGINE TEST

IF THE RESULTS OF DIAGNOSTIC TESTS 1 THROUGH 5 INDICATE THAT THE CEC SYSTEM IS
FUNCTIONING NORMALLY AND ENGINE PERFORMANCE REMAINS INADEQUATE PERFORM
THE FOLLOWING TEST. e

DETERMINE WHICH DIRECTION, RICH OR LEAN, THAT STEPPER MOTOR METERING PINS
CONSISTENTLY MOVE TOWARD. ’

YES

* INSPECT. FOR: AIR LEAKS AT INTAKE MANIFOLD
AND CARBURETOR GASKETS. INSPECT.FOR FAULTY
VACUUM HOSES AT FITTINGS REPAIR SOURCE OF
AIR LEAKS AND RETEST. -

_ ‘ . ¢ CHECK FOR EXHAUST LEAKS AT OR NEAR 02
’ . o SENSOR. REPAIR AND RETEST. .

IF METERING PINS VARY
CONSISTENTLY WITHIN
MIDRANGE, OPERATION IS . : ¥

NORMAL. TEST COMPLETE. v : . —
e e , | CHECK FOR FAULTY SPARK

PLUG(S); MISADJUSTED
IGNITION TIMING; AND
MALFUNCTIONING -

| IGNITION ADVANCE
MECHANISMS. REFER TO
CHAPTER 1A.

| ADJUST AND/OR REPLACE |
COMPONENTS-AS - =
NECESSARY. RETEST.

y

® CHECK CARBURETOR IDLE SPEED. ADJUSTMENT AND CHOKE ADJUSTMENT.. CHECK. .
OPERATION OF CHOKE LINKAGE. ENSURE HOSES AND WIRES ‘ARE NOT INTERFERRING
WITH OR RESTRICTING CARBURETOR LINKAGE. REPAIR AS NECESSARY AND RETEST. -
* INSPECT HEATED AIR TUBE FOR PROPER CONNECTION:AT-AIR CLEANER AND EXHAUST
MANIFOLD HEAT STOVE. REPAIR AS NECESSARY AND RETEST.

¢ INSPECT EGR VALVE FOR CORRECT INSTALLATION AND PROPER OPERATION. REPAIR AS
NECESSARY AND RETEST. . -

* INSPECT PCV VALVE FOR PROPER OPERATION. REPAIR AS NECESSARY AND RETEST

* INSPECT VAPOR CANISTER FOR PROPER “PURGE" OPERATION AND CONDITION OF
HOSES. REPAIR AS NECESSARY AND RETEST.

81209



DIAGNOSTIC TEST 6

AIR INJECTION SYSTEM TEST

e

FUEL SYSTEMS 1J-129

DISCONNECT-AIR HOSES FROM PORTS “A” AND “B” OF AIR CONTROL 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

g V _‘\ y: ‘;

RESTART ENGINE AND INCREASE SPEED TO 1500 RPM. AIR SHOULD EXHAUST FROM e
‘PORT “A” OF AIR CONTROL VALVE FOR APPROXIMATELY 30 SECONDS, THEN EXHAUST

A

S

Y

C )
OFF.
FROM PORT “B."”
y
IF'NO AIR EXHAUSTS,
- | INSPECT BASE OF
) | DIVERTER VALVE FOR
/| EXHAUST.

IF AIR EXHAUST .FROM
BOTH PORTS, REPLACE AIR
CONTROL VALVE AND -
RETEST SYSTEM. -

AR

: P it .; A

y

Y

y

AIR
EXHAUST
- 18
NORMAL

y

IF AIR CONTINUES TO
EXHAUST FROM PORT A,
INSPECT FOR VACUUM AT
VACUUM:HOSE.

REPLACE AIR SWITCH

IF AIR EXHAUSTS ONLY
FROM PORT B, REMOVE
VACUUMHOSE AND CHECK
FOR VACUUM DURING
FIRST 30 SECONDS OF

OPERATION.

‘| PEDAL TO FLOOR, THEN

DEPRESS ACCELERATOR

RETURN ENGINE TO IDLE
SPEED.

| VALVE AND RETEST
SYSTEM.

PROCEED TO TEST 8.

CONT'D.

A

Y

CHECK BASE OF DIVERTER
VALVE FOR AIR EXHAUST.

CONT'D.

81136A
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CONTINUED : CONTINUED
FROM PREVIOUS _ ' FROM PREVIOUS
PAGE

PAGE

Y

AIR

VES WITH ENGINE AT 1500RPM, |
EXHAUST :

DETERMINE |F VACUUM IS |
BEING APPLIEDTO =
DIVERTER VALVE."

TIGHTEN DRIVE BELT FOR

AIR PUMP OR, IF , Y Y
DEFECTIVE, REPLACE
AIR PUMP. . . PROCEED TO TEST 7. REPLACE DIVERTER VALVE

| AND.RE-TEST SYSTEM. . -

A

AR
EXHAUST
2

YES NO

y y

AIR INJECTION v CHECK VACUUM HOSE
SYSTEM IS OPERATING | CONNECTED TO DIVERTER
NORMALLY. | VALVE FOR VACUUM.

YES

A

VACUUM
- ?

: ' o NO
PROCEED TO TEST 7.

REPLACE DIVERTER VALVE.
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FUEL SYSTEMS 1J-131

Y e o e T NOTE: WHEN APPLICABLE, DIAGNOSTIC
. _ ' CONNECTOR TERMINALS CAN BE USED AS TEST
DIAGNOSTIC TEST 7 |5 n75 INSTEAD OF MCU CONNECTOR TERMINALS.

" DIVERT SOLENOID TEST

DETERMINE IF MANIFOLD VACUUM IS PRESENT AT PORT F OF DIVERT SOLENOID,

SUPPLY MANIFOLD VACUUM AND PROCEED TO
TEST 6

R ,‘TURN IGNITION ON AND TEST FOR BATTERY VOLTAGE AT YELLOW WIRE TERMINAL OF
N SOLENOID CONNECTOR

REPAIR AND RETEST. [«

V. TURN IGNITION OFF. DISCONNECT MCU CONNECTOR WITH OHMMETER MEASURE _
RESISTANCE BETWEEN PINS 20 AND 11 OF-MCU WIRE HARNESS CON NECTOR

: A ' CONNECT MCU CONNECTOR. CONNECT JUMPER |
90 OHMS _WIRE FROM PIN 19 TO CHASSIS GROUND. - -
? - :

L.
I

>
>

. Y 3 T
| IF RESISTANCE IS LESS THAN 50 OHMS, 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 ‘-HARNESS CONNECTOR PIN 11.
; ) + Y

CONTD. CONT'D. CONT'D.
' 81137A



1152_FUEL SISTENS

CONTINUED
. :FROM PREVIOUS
o PAGE

OPEN YES

Y

CONTINUED CONTINUED
FROM PREVIOUS FROM PREVIOUS
PAGE

CIRCUIT

Y

A

Y

LOCATE AND REPAIR
SHORT CIRCUIT. PROCEED
TO TEST 6..

| TEST .

REPLACE DIVERT
SOLENOID AND
PROCEED TO

PAGE

START ENGINE AND
MEASURE VOLTAGE
FROM PIN 11 TO
GROUND.

REPAIR OPEN CIRCUIT IN
" WIRE HARNESS AND
- PROCEED TO TEST 6.

YES|

DISCONNECT VACUUM
HOSE FROM PORT D OF
- DIVERT SOLENOID.

Y

A

- TEST VOLTAGE BETWEEN
PINS 20 AND 14 OF MCU
-CONNECTOR. PIN 14 IS
GROUNDED.

DETERMINE IF VACUUM IS PRESENT AT PORT D.

NO

BATTERY

Y

REPAIR AND PROCEED TO-
TEST 6.

VOLTAGE
57

y

| AND PROCEED TO TEST 6.

REPLACE DIVERT SOLENOID

DISCONNECT JUMPER WIRE FROM PIN 19 OF MCU HARNESS CONNECTOR. DISCONNECT
WOT SWITCH WIRE CONNECTOR. DISCONNECT THERMAL ELECTRIC SWITCH (TES)

CONNECTOR (LOCATED IN AIR CLEANER). INCREASE ENGINE:SPEED TO 1500 RPM.

" REPLACE MCU AND
RETEST DIVERT
'SOLENOID.

TEST FOR BATTERY VOLTAGE AT PIN, 11 OF mcu
. HARNESS CONNECTOR

“TURN ENGINE OFF: CONNECT ALL DISCONNECTED

VOLTAGE

oK
?

CONNECTORS PROCEED TO TEST 9

> REPLACE MCU.

Y

REPLACE DIVERT SOLENOID. |-

»1 PROCEED TO TEST 6.
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FUEL SYSTENS 13-130

DIAGNOSTIC TEST 8

) " UPSTREAM SOLENOID TEST

NOTE: WHEN APPLICABLE, DIAGNOSTIC
CONNECTOR TERMINALS CAN BE USED'AS TEST
POINTS INSTEAD OF MCU CONNECTOR TERMINALS.

DETERMINE IF MANIFOLD VACUUM IS SUPPLIED TO PORT F OF SOLE.NOID.

MANIFOLDN\_ 'NO

VACUUM
?

Y

" REPAIR AND PROCEED TO TEST 6.

SOLENOID (YELLOW WIRE TERMINAL)

R TURN IGNITION ON. WITH VOLTMETER, TEST FOR BATI'ERY VOLTAGE (12V) AT|

VOLTAGE \_NO

OK
?

SUPPLY BATTERY: VOLTAGE TO SOLENOID WITH
JUMPER WIRE AND PROCEED TO.TEST. 6

WIRE HARNESS.

| TURN IGNITION OFF. DISCONNECT MCU HARNESS CONNECTOR WITH -
"~ VOLT-OHMMETER, MEASURE RESISTANCE BETWEEN P|N 12 AND PIN 20 OF

~ CONNECT MCU HARNESS CONNECTOR AND

Y

'DISCONNECT VACUUM HOSE AT PORT D OF
SOLENOID, START AND WARM ENGINE FOR AT
LEAS MlNUTES

BETWEEN SOLENOID (PINK WIRE) AND PIN 12 OF

" |MCU HARNESS CONNECTOR. -

DISCONNECT WIRE CONNECTOR FROM SOLENOID.
JUSING LONG JUMPER WIRE, TEST CONTINUITY

RE- MEASURE RESISTANCE.

DISCONNECT SOLENOID WIRE CONNECTOR AND

v-"

:

CONT'D.

~ STOP ENGINE AND DISCONNECT WOT AND
~ THERMAL ELECTRIC SWITCH CONNECTORS.

Nr

CONT'D.

 CONTD. .
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1J-134 - FUEL SYSTEMS

| , . ‘CONTINUED
. FROMPREVIOUS - FROM PREVIOUS
S X TPAGE

-CONTINUED .. -
PAGE "

OPEN
CIRCUIT
?

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 6.

" REPAIR WIRE HARNESS AND PROCEED TO TEST 6.

A

REPLACE UPSTREAM SOLENOID AND PROCEED TO
TEST 6. _ P RN

(LESS THAN
N3 VOLTS
NS

.

Y

TEST PIN 20 OF MCU
"HARNESS CONNECTOR
FOR BATTERY VOLTAGE.

A . No
— 1 VOLTAGE
WAIT FOR 60 SECONDS AND RETEST VOLTAGE. | oK

YES

.“. .

4

TURN ENGINE OFF. RESTART ENGINE AND CHECK
PORT D FOR VACUUM. AFTER 30 SECONDS,
VACUUM SHOULD APPEAR AT PORT D.

YES

BATTERY
VOLTAGE
? /

REPAIR AND RETEST. »
. “. . y .
TEST.MCU HARNESS -

CONNECTOR ‘PIN 14 FOR
CONTINUITY TO.GROUND.

VACUUM
oK
?

REPLACE UPSTREAM =
SOLENOID AND PROCEED
TO TEST 6.

TEST COMPLETE.
SOLENOID OPERATION IS
NORMAL, . .

REMOVE JUMPER WIRE
AND CONNECT HOSES.

- CONTINUITY
\ OK "
>/

REPLACE MCU AND YES

RETEST UPSTREAM
SOLENOID.
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DIAGNOSTIC TEST 9

IDLE SPEED CONTROL SYSTEM TEST

FUEL SYSTEMS  1J-135

NOTE: TEST MUST BE PERFORMED WITH ENGINE AT
NORMAL OPERATING TEMPERATURE AND AFTER
CEC SYSTEM DIAGNOSTIC TESTS ARE COMPLETED.

TURN OFF ALL ACCESSORIES INCLUDING REAR WINDOW DEFOGGER, HEADLAMPS, AND
A/C. ADJUST ENGINE IDLE SPEED IF NECESSARY. REFER TO CHAPTER 1A.

v

TURN ENGINE OFF AND RESTART WHILE MONITORING SOLE-VAC THRO'I'I'LE POSITION
DURING FIRST 60 SECONDS OF ENGINE OPERATION. SOLE-VAC THROTTLE POSITIONER
SHOULD BE FULLY EXTENDED DURING FIRST 15 SECONDS AND THEN SHOULD MOVE TO
INTERMEDIATE POSITION FOR NEXT 45 SECONDS, THEN DISENGAGE.

IS SOLE VAC THROTTLE

* POSITIONER FULLY
EXTENDED DURING FIRST
: 15 SECONDS?

YES TURN ON A/C IF EQUIPPED,
—> AND LIGHTLY TAP THE
ACCELERATOR PEDAL.
CHECK FOR INCREASED
IDLE SPEED S

TEST FOR BATTERY
VOLTAGE AT SOLE-VAC
SOLENOID DURING FIRST
60 SECONDS OF

4

| DISCONNECT VACUUM

HOSE FROM SOLE-VAC
SOLENOID AND CHECK FOR
VACUUM DURING THE -
FIRST 16 SECONDS OF
ENGINE OPERATION.

YES NO

Y

REPLACE SOLE-VAC
SOLENOID AND RETEST.

4

PERFORM VACUUM |
SWITCHING SOLENOID
TEST 10. RETEST.

y

REPAIR WIRE FROM REAR
WINDOW DEFOGGER

OPERATION.

REPAIR WIRE FROM A/C | -
RELAY TO SOLEVAC [
'SOLENOID. RETEST.

TURN A/C OFF AND TURN
HEADLAMPS ON WHILE
LIGHTLY TAPPING
ACCELERATOR PEDAL.

. [PerForm IDLE sPEED
- RELAY TEST 11 AND
RETEST.

. .IDLE
SPEED .

INCREASES

?

NO

’_VL

.REPAIR WIRE FROM
HEADLAMPS TO SOLE-VAC
SOLENOID. RETEST.

TURN ON REAR WINDOW
DEFOGGER WHILE LIGHTLY
TAPPING THE
ACCELERATOR PEDAL.
CHECK FOR INCREASE IN
IDLE SPEED.

SOLENOID. RETEST.

RELAY TO SOLE-VAC TEST COMPLETE.
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1J-136  FUEL SYSTEMS

- DIAGNOSTIC TEST 10

SOLE-VAC VACUUM SWITCHING SOLENOID TEST

DETERMINE IF MANIFOLD VACUUM IS SUPPLIED TO PORT E OF VACUUM SWITCHING
SOLENOID. RET - s B

)

SUPPLY MANIFOLD | .
VACUUM AND TEST. |

N

RESTART ENGINE AND
TEST FOR BATTERY
VOLTAGE ACROSS
SOLENOID TERMINALS;
DURING FIRST 15 SECONDS
OF ENGINE OPERATION‘

TEST FOR BATTERY ..

VOLTAGE AT DIAGNOSTIC . :

CONNECTOR PIN 14.

Y

NoO. YES

VOLTAGE
?

REPAIR VOLTAGE SUPPLY
PROBLEM AND RETEST.

\

| TEST CONTINUITY FROM

DISCONNECT THE MCU
HARNESS CONNECTOR.-

PIN 9.0F CONNECTOR TO
GROUND TERMINAL AT
SOLENOID.

NO " YES

\

REPAIR OPEN CIRCUIT IN

‘| RETEST.

WIRE HARNESS AND

-‘fCONTINUITY
N ?

REPLACE THE SOLENOID| ¢
AND RETEST. -

1

"REPLACE MCU AND

RETEST.
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FUEL SYSTEMS 1J-137

DIAGNOSTIC TEST 11

- SOLE-VAC IDLE SPEED RELAY TEST

DISCONNECT IDLE SPEED RELAY CONNECTOR AND S.'I'AR'I"“EN-GINE DETERMINE IF .

BATTERY VOLTAGE IS APPLIED ACROSS PINS 85 AND 86 OF RELAY CONNECTOR DURING |
THE FIRST 60 SECONDS OF OPERATION

NO N\ YES ’
VOLTAGE :
CY v , y
DETERMINE IF VOLTAGE IS N/ | DETERMINE IF VOLTAGE IS
APPLIED ACROSS PIN 46 APPLIED ACROSS PIN 87
AND ENGINE GROUND. AND ENGINE GROUND.
NO YES VOLTAGE »
4 ? . Y
. ; . / v PL
REPAIR VOLTAGE SUPPLY , ves - |REPAIR VOLTAGE SUPPLY
MALFUNCTION AND
MALFUNCTION AND MALFU!
2 ST.
RETEST. ,
: DISCONNECT MCU
HARNESS CONNECTOR E——————
AND TEST CONTINUITY
! BETWEEN PIN 30 AT RELAY
BETWEEN PIN 85 AND MCU ,
ONNECTOR PN 10, AND SOLE-VAC SOLENOID
: CONNECTOR.
NO ’ B
CONTINUITY YES NO
! |
¥
REPAIR OPEN CIRCUIT AND YES Y Y
RETEST. REPLACE IDLE SPEED .| REPAIR OPEN CIRCUIT AND
RELAY AND RETEST. RETEST.
Y
[ REPLACE MCU AND
RETEST.
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1J-138 FUEL SYSTEMS

J-1137
BENDING TOOL

J-23738
HAND OPERATED
VACUUM PUMP

J-10174-01
MAIN JET REMOVER
AND INSTALLER:

J-9789-C
UNIVERSAL CARBURETOR
GAUGE SET






