| GENEI!AL

|  wiring. Refer to, Chapter lD—Batterles for battery
: mformatlon ' e

- bines all 1gn1tlon components (except the ignition coil)
_into one unit (flgs 1G-1 and 1G-2). The external con-

- IGNITION SYSTEM

‘System consists of the battery, the distributor with in-

-full battery voltage applied when the 1gn1t10n sw1tch is
in_the. RUN and START posmons There is no ballast

points. : SN g, 1641 HED Distributor -

16-1

IGNITION
SYSTEMS

.. SECTION INDEX T
Page o P

-+ Four-Cylinder Englne Ignition System  1G-1 S R Vacuum Advance Control Sysiems . 1G-30
Six- and Eight-Cylinder Englne Ignition 8ystom 1G-1 1 : i :

I‘OUB-CYI.INDER ENGINE

Page L R o7 Page
mannosls 164 R A..._o‘n Vehicle Service 16-4
General : 1G6-1 . S Specifications  16-9

HEI System compunants 1617 v T Tost Procodures 16-9

~ IGNITION
coiL

CONNECTOR

The four-cyhnder engme High Energy Igmtlon (HEI)

tegral electronic module, the xgmtlon coil, the ignition
switch, the spark plugs, and the primary and secondary

HEI SYSTEM OOMPOHENTS :
The ngh Energy Igmtlon System dlstrlbutor com-

nections are for the ignition switch, tachometer, and
spark plugs The ignition switch termmal at the coil has

VACUUM

resistor or remstance wu'e between the sw1tch and . i
- ... ADVANCE

distributor. : . v i
~The ignition coxl (fig. 1G-3) is attached to the cylmder e _ MECH%NISM-‘{'

block adjacent to the distributor. e
The High Energy Ignition System functlons basically .. 81178A

the same as a ‘conventional ignition system, but the
electromc module and plckup c01l replace the contact
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Fig. 16- 2 HEI Distributor—Eprodsd Viaw

Dlslrlbutor

The H1gh Energy Ignltmn system is a magnetic pulse
triggered, transistor controlled, inductiye discharge ig-
nition system. The magnetlc ipickup assembly located
inside the distributor contains:a permanent magnet, a
pole piece with internal teeth and a: plckup coil. When
the teeth of the trigger wheel rotating inside the pole
piece line up with the teeth of the' ol piece, an induced
voltage pulse from the pickup coil*is applied to and
amplified by the electronic module to trigger the coil
primary circuit. As the primary current decreases, a
high voltage is induced in the ignition coil secondary
winding, which is applied.to the rotor and secondary

.. vacuu

""magnetic energy stored in the coil

HIGH VOLTAGE
TERMINAL

TACH AND

IGNITION \ DISTRIBUTOR
SWITCH AND (=) TERMINAL
DISTRIBUTOR IGNITION COIL 81178D

TERMINAL (+)
oo Fl!l 1(; 3 “HEI 8vsl0m Ignition Coll

swires to flI‘e the-spark plugs. The eapaeltor in the dis-

r;butor is:for radio;interference. noise suppression.

-2 The ‘magnetic pickup assémbly mounted over the

main. bea,rlng on the distributor housing is shifted by the
i control uhit to provide vacuum advance. The
trigger wheel is shifted about the shaft by conventional
advance weights to provide centrifugal advance.

.The electronic module automatlcally controls the
dwell period, extending it as engine speed is increased.
The. HEI system also features a longer spark duration
ade possuble by the i increase mount of electro-

able for igniting lean mixtures. ; :
.No periodic, lubrication.is required, Engine 011 lubrl-

‘cates’ the 10Wer bushlng and an’ oll—fllled reservon' pro-

v1des lubrlcatlon for the ﬁpper bushlng

NOTE When conductmg cylmder compress;on tests
disconnect ignition switch connecting wire (yellow) from
HEIT system.

Ignition Timing

Timing specifications ape :listed  ifi" CHaptér
1A— General Service.and Dla,gnosns and on the Emiggion
Control Informatlon' ,abel looated)’in the_engine com-
partment When usmg a tlmlng ,11" connect .an
adapter between the No. 1 spark plug' and the No. 1

_spark plug w1re, or use a llght w1th an 1nduct1ve type

pick-up. Do not pierce ‘the spark plug wire. ‘Once ‘the
insulation of & spark plug wire has been broken, the hlgh

',voltage will cause arcing; to the nearest gr ound ‘and the

spark plug will not fire properly. Always refer fo the
Emission Control Information label when adJustlng the
timing. Refer to figure 1G-4 when loosenlng the dlstmb-
utor- holddown elamp. .

A magnetlc tlmlng probe.. socket is located on the tlm—
1ng gear. cover: for use w1th special electronl,c tlmlng
equipment. Flgure 1G-5 deplcts the typical magnetlc
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L : . st17ec
. Fig. 16-4 Distributor Holddown Clamp .~
tlmlng ‘probe socket. Consult' the manufacturers in-
structlons for use of this type equlpment :

Ignition Coll o

~The ignition coil is 011 fllled and hermetlcally sealed It
has two windings wound on a soft iron core: The func-
tion of the ignition coil is to transform the battery volt:
age applied to the prlmary circuit to high voltage for the
secondary circuit.

The ignition coil does not require special service other
than maintaining the connector terminals-clean. -

Secondary Wiring

The spark plug wiring used with the HEI'sy“_stem isa
carbon impregnated cord conductor encased in an

0.3125-inch (8 mm) diameter silicone rubber jacket. The -

silicone rubber jacket will withstand very high temper-
atures and also provides an excellent insulator for the
higher voltage provided by the HEI system. The silicone
rubber spark :plug. boots form a tight seal around the

MAGNETIC TIMING PROBE SOCKET

TDC.0°

. INDEXIN
. VIBRATION DAMPER

Prach . MAGNETIC TIMING
MOUNTED ON " PROBE SOCKET
TIMING GEAR © ,

% .. COVER '~

~'VIBRATION -
DAMPER -

PULLY 90830

Flg 16- 5 Magnonc Tlm|ng Probe Socket and Timlnn nogm Sl:ale

plug. The boot should-be twisted 1/2° turnvbefore re-
moving. Care should also be exercised when'connecting
a'timing light or other test equipment.. Do-not force
anything between the boot and wiring or through the
silicone rubber jacket. Connections should be made in
parallel using an adapter. DO NOT pull on the wire to
remove. Pull on the boot or use a tool designed for this
purpose. .

Spark Plugs - -
Res1stor type, tapered seat spark plugs are used (flg.

-----

GASKET

_TAPERED
~ SEAT )
90815

; ‘Flg. 1G-6 Tapered Saal- Spark PIuAg
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0 I UL SRR, SRR R
R4 3 X

1 — R-INDICATES RESISTOR-TYPE PLUG.
2 —4-INDICATES 14 mm THREADS.
3 —4-HEAT RANGE.
4 — T-TAPERED SEAT.
S-EXTENDED.TIP °
5 X-SPECIAL GAP.

90831

Fig. 167 sjaar'k Plug Code

Refer to the Tune-Up Specifications listed in Chapter
1A for spark plug application and gap sizes. Always
replace plugs. with the ‘correct plug type listed in the
tune-up speclflcatlons

Normal engine operation is usually a combination of
idling, slow-speed, and high-speed driving. Occasional
high-speed driving is needed for good spark plug per-
formance because it provides increased combustion heat
that burns away deposits of carbon or oxide that have
built up from frequent idling or continual stop-and-go
driving.

The spark.plugs are. protected by insulating boots
made of special heat-resistant silicone rubber that cov-
ers the spark plug terminal and extends downward over
a portion of the porcelain insulator. These boots prevent
arcing, which causes engine misfire, The dirt film that
builds up on the exposed portion of the plug will not
cause arcing.

NOTE: Do not mistake corona discharge for arcing or
as. the result of a shorted insulator. Corona is a steady
blue light haze appeamng around the insulator, just
above the shell crimp. It 1s the visible evidence of d high
electrostatic voltage field and has no effect on ignition
performance. Usually it can be detected only in dark-
ness. This discharge may repel dust particles and leave o
clear ring on the insulator just above the shell. This ring
18 sometimes mistakenly regarded as evidence that com-
bustion gases have blown out between shell and
insulator.

Ignition Switch

The mechanical key-controlled ignition switch is lo-
cated in the steering column on the right-hand side just
below the steering wheel. The electrical switching por-
tion of the assembly is separate from the key and lock
cylinder and is located on top of the column. Both func-
tion together through the action of the actuator rod.

For a complete explanation of the key and lock cylin-
der, and the actuator rod, refér to Chapter 2H--Steering
Column. Refer to Chapter 8R—Lighting Systems for the
detailed explanation of the electrical components.

DIAGNOSIS

HEI Distributor and Ignition Coil
Refer to Ignition System Troubleshooting Chart.

Spark Plugs

Faulty or dirty plugs may perform well at idling
speed, but at higher speeds they frequently fail. Faulty
plugs are identified in a number of ways: poor fuel
economy, power loss, loss of speed, hard starting and, in
general, poor engine performance.

Spark plugs may also fail because of carbon fouling,
excessive gap, or a broken insulator.

Fouled plugs may be verified by inspecting for black
carbon deposits. The black deposits are usually the re-
sult of slow-speed driving when sufficient engine oper-
ating temperature is seldom reached. Worn pistons and
rings, faulty ignition, an over-rich air/fuel mixture and
the use of spark plugs with too low of a heat range will
also result in carbon deposits.

Excessive gap wear, on plugs with low mileage, in-
dicates that the engine has been operating at high
speeds continuously or with loads that are greater than
normal, or that plugs that have too high of a heat range
are being used. Electrode wear may also be the result of
the plug being overheated. This can be caused by com-
bustion gases leaking past the threads because of in-
sufficient tightening of the spark plug. An excessively
lean air/fuel mixture will also result in abnormal elec-
trode wear.

A Dbroken lower insulator is usually the result of im-
proper installation or carelessness when regapping the
plug. Broken upper insulators usually result from a poor
fitting wrench or an outside blow. A cracked insulator
may not be evident immediately, but will as soon as.oil
or moisture penetrates the crack. The crack will usually
be located just below the crlmped part of the shell and
may not be visible.

Broken lower insulators usually result from care-
lessness when regapping and are:generally visible. This
type of break may also result from the plug operating
too “hot,” which may occur during periods of extended
high-speed operation or with heavy engine loads. When
regapping a spark plug, always make the gap adjust-
ment by bending the ground (side) electrode. Spark
plugs with broken insulators should always be replaced.
Spark plugs should be tightened with 15 to 25 foot-
pounds (20 to 34 Nem) torque.

ON-VEHICLE SERVICE
HEI Distributor a_nd Ignition Coil

Precautions and General Informallon

(1) When perforrnmg cyhnder compressmn tests,
disconnect ignition switch (BAT) wire at distributor.
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Ignition System Troubleshooting Chaﬂ_

ENGINE WILL NOT START :

NOTE: IF A TACHOMETER IS CONNECTED TO THE TACHOMETER TERMINAL DISCONNECT IT BEFORE PROCEED-
ING WITH THE TEST,

1.- CHECK SPARK AT PLUG WITH TOOL
J-26792 WHILE CRANKING ENGINE
(IF NO SPARK FROM FIRST WIRE,
CHECK SECOND WIRE),

[

| CHECK FUEL, SPARK PLUGS, ETC. | 2. CHECK VOLTAGE AT IGNITION COIL B+
TERMINAL WHILE CRANKING ENGINE.
| —

[ 7 voLTS OR MORE | | UNDER 7:VOLTS |
I ‘ : - — T —
3. WITH IGNITION “ON, " CHECK ‘ REPAIR PRIMARY WIRE CIRCUIT
“TACH" TERMINAL VOLTAGE. | TO IGNITION SWITCH.
[ - — N
LESS THAN 1 VOLT IMORE THAN 10 VOLTSJ ' : r 1TO 10 VOLTSJ ‘
, — . . . : B - —
[__REPLACE IGNITION COIL | ['4. CHECK FOR SPARK AT COIL REPLACE MODULE AND GHECK -
OUTPUT TERMINAL WITH TOOL FOR SPARK AS IN STEP-1 ABOVE.
-J-26792 WHILE CRANKING :
ENGINE (VIEW A). RS [ '
’ : NO SPARK .5 . NO SPARK
- | SYSTEM REPLACE IGN.
INSPECT CAP FOR 5. REMOVE PICKUP COIL CONNECTOR oK COIL. IT IS ALSO
WATER, CRACK, ETC. IF ' FROM MODULE. TURN IGNITION DEFECTIVE.
OK, REPLACE ROTOR. SWITCH “ON"”. WITH HIGH INPUT -
] IMPEDANCE VOLTMETER, OBSERVE

VOLTAGE AT “TACH"” (—) TERMINAL
WHILE TEST LAMP IS MOMENTARILY
CONNECTED TO MODULE “P”
TERMINAL (NOT MORE THAN

‘6 SECONDS). VIEWB

| NO DROP IN VOLTAGE | . [ voLTAGE DRoOPS | -

~ CHECK MODULE GROUND 6. CHECK FOR SPARK FROM COIL WITH
AND FOR OPEN IN WIRES | . TOOL J-26792 AS TEST LAMP IS REMOVED
FROM COILTO FROM MODULE “P” TERMINAL

DISTRIBUTOR. IF OK,
REPLACE MODULE.

- (N0 SPARK] - [SPARK]
IF MODULE TESTER IS | | __IF NO MODULE TESTER IS AVAILABLE. | [ | REPLACE PICKUP COIL . |
AVAILABLE, TEST , » 1 o _
MODULE.  ~ A 7. CHECK IGN. COIL GROUND CIRCUIT. IF
OK, REPLACE IGN. COIL AND REPEAT
STEP 6

OK DEFECTIVE ' I

REPLACE , | SPARK | . .-[NO SPARK
MODULE ' N

SYSTEM OK COIL REMOVED IS OK, INSTALL ORIGINAL ‘
fFHggKR'EG':tA%?‘I'GGNR%%TB ) .| COIL AND REPLACE MODULE. :
’ AT . : .. §

NOTE: REFER TO VIEWS A ANDB. ' 90832A
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Ignition System Troubleshooting
INTERMITTENT ENGINE OPERATION OR MISFIRE

CHECK SPARK AT TWO PLUG WIRES
WITH TOOL J-26792 < ®

SPARK FROM ONE ' ' | NO SPARK |

OR BOTH WIRES

CONTINUE WITH
NO START PROCEDURE

CHECK: PICKUP COIL WITH
- OHMMETER (VIEW C). REFER
TO TESTING PICKUP COIL

| - ]
B -+ | DWELL o 'GOOD DWELL DID NOT
DEFECTIV
£ INCREASE u INCREASE
| REPLACE l : TROUBLE CHECK FOR DWELL | REPLACE
: i+ | NOT FOUND -| INCREASE FROM HIGH [ ’ ELECTRONIC
' ' TO LOWRPM MODULE

CHECK FUEL, COIL -
AND PLUG WIRES,
CAP AND PLUGS

0-20'IN. Hg

TACH (-) e ‘
TERMINAL ) ' - 126792
' CONNECTED
/ TO COIL
TO IGNITION
SWITCH MODULE

CONNECT ' %,
VOLTMETER CUP C Ea——F
X oo N\, Gt
(TACH) ATTACH gy TERMINAL DISCONNECTED Sn—=c ¥
TERMINAL GROUND - _ . ’ o \r@( \ .)4,':»\

b © ' FROM MODULE , &\!ﬁ_ 8 )
AND GROUND  WIRE MODULE @ f 35N

VIEW A INFINITE
) RESISTANCE
“p'" TERMINAL —— : /
TEST _» &/
AMP xS 500 TO
/o 1600
TO BATTERY (+) OHMS
J-26792 -
)™ CONNECTED
TO COIL
REMOVE PICKUP
_ COIL CONNECTOR
ATTACH R (GREEN. AND WHITE 3
GROUND ‘WIRES) FROM MODULE e
WIRE VIEWB .VIEWC S
R
. v, . 908328



IGNITION SYSTEMS 1G-7

When disconnecting this connector do not usea screw-
driver or tool to release lockmg tab because it may
break.

(2) No periodic; lubr1cat10n is requ1red Engme oil
lubrlcates lower bushing and oil-filled reservoir. prov1des
lubrication for upper bushlng

(8) Tachometer (TACH) termlnal is located opposite
to ignition switch (BAT) termlnal on 1gn1t1on co1l

CAUTION: The tachometer termmal must NEVER be
connected to-ground because damage to the electromc
"module cmd/or zgmtwn cotl can result '

NOTE Some tachometers currently in use may NOT
be compatible with the High Energy Igmtwn System
Consult the manufacturer of the tachometer zf unsure.

(4) Dwell is controlled by electronlc module and
cannot be manually.adjusted.- . =

(5) Centr1fugal advance and vacuum advance mech-
anisms are s1mllar to those used w1th conventlonal 1gn1—

“tion:systems. -

(6) Insulatlng Jacket mater1al used to- construct
spark: plug-wires is very soft. It will withstand- more
heat and higher voltage, but is more susceptible to chaf-

ing and cutting. Spark plug wires must be routed .cor-

rectly to prevent chafing or cutting. Refer to Spark Plug
Wires. When removing spark plug wire from spark plug,
:twist-boot on spark-plug and ‘pull on boot:to. -remove
wire, or use special tool designed to remove spark plug
boots.

Distributor Replacement

(1) Disconnect dlstrlbutor wire connector from igni-
tion coil. Disconnect “pigtail” wires gomg to ignition
switch and tachometer (if equlpped)

(2) Remove.distributor .¢ap by turning two latches
counterclockw1se (requ1res “stubby” screwdrlver) Move
cap out of i way.

- (3) Remove vacuum hose from vacuum advance
mechamsm

(4) Reméve d1str1butor holddown clamp bolt and -

clamp (fig. 1G-4).:

(5) Note pos1t1on lof rotor then pull distributor up'

until rotor stops turning counterclockw1se and again
note pos1t1on of rotor :

NOTE: To ensure correct installation position of the
distributor, the distributor must be INSTALLED with
the rotor correctly posztwned as: noted above

(6) If crankshaft was acmdentally rotated after dls-

tributor was removed, use following procedure for in- -

stalling distributor:
(a) Remove No. 1 spark plug.

(b) Place finger over No. 1 spark plug hole and

crank engine slowly until compression is felt. -

' ELECTRONIC

. (c) Align timing mark on vibration damper at

0° on graduated degree scale on timing gear cover.

(d) Turn rotor to point between No 1 and No. 3
spark plug towers on distributor cap.:

(e)-Install distributor cap and spark plug wires.

(f) Install distributor and connect, wire con-
nector to ignition coil.

(g) Connect ignition switch and tachometer (if
equipped) wire connectors.

(h) Check dlstrlbutor t1m1ng (refer to. Ign1t1on
Timing).

NOTE: When diagnosiig.the cause of an oil leak at the
rear of the engine, inspect the gasket at the case of the
distributor for damage

Holor Heplacemom

(1) Remove dlstrlbutor cap as descr1bed in D1str1bu-
tor Replacement.
(2) Remove rotor. Rotor is retalned by two screws

-~and has a slot that fits over square lug on advance

weight base so that. rotor ‘can be installed i in only one
position, o

Electronic Module Heplacemem

It is not necessary to remove the d1str1butor from the ,
engine to replace the module. Refer to f1gure 1G-8:"
(1) Remove distributor cap and rotor:* o
(2) Remove two module attachlng screws ‘and lift
module up.
(8)- Disconnect p1ckup coil wire connector from
module. (Observe wire colors because connectors must

. not be interchanged.) Dlsconnect wire harness

connector

< PICKUP COIL .

. SCREW =~ ASSEMBLY

SNAP -~
© RING- . .

MODULE
° PICKUP COIL
“p TERMINAL CONNECTOR
81180

Fig. 16-8 Distributor Components
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(4) Do net wipe grease from module or distributor
base if same module‘is to be installed. If replacement
module is to be installed, package of silicone dielectric
compound will be included with it. Spread compound on
metal face of module and on distributor base where
module. seats: This ¢compound is necessary for module
insulation and cooling. E T

(5) To install, reverse removal procedure.

PickUp Coil Assembly Replacement

(1). Remove distributor from engine. Scribe distrib-
utor: shaft and gear so-that they may be installed. in
same position. o .

(2) Drive out roll pin and remove gear.

(3) Remove distributor shaft with rotor and ad-
vance weights. P g R

(4) Remove thin snap ring on top of pickup coil
assembly, remove pickup coil wire connector from mod-
ule, and remove pickup coil assembly. Do not remove
three screws. .

(5) To ‘install, reverse rémoval procedure. Note
alignment marks when installing gear. '

Vacuum Advance Mechanism n’oplacam‘pm

(1) Remove diStributdr cap and rotor. Refer to Ro-
tor Replacement. '

WIRES MUST BE ROUTED

ABOVE THROTTLE CABLE
— FRONT
%
//
THROTTLE / = ~
CABLE >
: G v e QAN
" LIGNITION .~ _
coiL
RIGHT SIDE DISTRIBUTOR
VIEW A

* (2) Remove two vacuum ‘advance. unit attaching
screws. : .
(8) Turn pickup coil clockwise and push rod end of
vacuum advance mechanism down so that it will dis-
engage and clear pickup coil plate.
(4) Toinstall, reverse removal procedure.

(1) Disconnect distributor wire harness connector
from ignition coil. Disconnect coil-to-distributor high
voltage wire. Twist boot one-half turn and pull on boot -
only to disconnect wire. . C

(2). Remove three coil attaching screws and remove
ignition coil. W RS
(3) To install, reverse removal procedure.

Spark Plug and Ignition Coil Wire Replacement

Use care when removing spark plug wire boots from
spark plugs. Twist the boot 1/2 turn before removing
and pull on the boot.only to remove the wire.

- When replacing spark plug wires, route the wires cor-
rectly. and secure in the proper retainers. Failure to
route the wires properly can cause radio to have ignition
noise, crossfiring of the plugs or short circuit the wires

" to-ground. e : f

Refer: -to- figufe 1G-9 fdi""i:orrect-'spark“plug wire
routing, . L

SPARK PLUQG WIRES MUST BE ROUTED °

TO AVOID CONTACT OR RUBBING AGAINST
. EACH OTHER OR OTHER OBJECT.

LEFT SIDE

VIEW B : 90838

Fig. 1G-9 Spark Plug Wire Routing



TEST PHOCEDUHES

The procedures listed below are for testing the igni-
tion coil and each component of the distributor sepa-
rately to identify defective components. The tests can be
performed with the distributor and c011 1nsta11ed on the
engiie or on a repair bench,

Testing Electronic Module |
An approved electronic module tester must be used to

test the module. Use Tester J-24642, or equlvalent Fol-
low the manufacturer’s instructions. - : .

 Testing Pickup Coil

Identify the two pickup coil wires.: On most appli-
cations, these wires are one green and one white. The
pickup coil connector must be disconnected from the
module, then an ohmmeter is connected to one con-
nector terminal and to the distributor housing. Next,
the ohmmeter is connected to both connector
terminals. :

(1) Conn,ect vaguum pump to vacuum advance

" mechanism, If inoperative, replace mechanism.

(2) Connect ohmmeter (useé mid scale) to either
pickup coil connector terminal and distributor housing,
operate vacuum pump and observe ohmmeter through-
out vacuum range. .

(83): Ohmmeter- should indicate mfmlte resistance at o

all times. If not, replace pickup coil. .

(4) Connect ohmmeter to both pickup coﬂ connector
terminals. Operate vacuum pump and observe ohm-
meter throughout vacuum range, and also while flexing
wires by hand to locate any intermittent defective con-
nections at pickup coil and at terminals on ends of wires.

(5) Ohmmeter should indicate a constant resistance

in 500- 1500 ohm range at all times, If not, replace plckup )

coil.

NOTE: 'Oper‘dtio_n of the vacwuwm mechimism may
cause a-trigger wheel tooth and pickup coil pole piece to
align. and the ohmimeter pointer’ to deflect. This deflec-

tion should not be.interpreted.as the result of a foulty
;mckup coil.

Testing Ignition Coll

The ignition coil can be tested for shorted and open.

wmdmgs with an ohmmeter.

(1) Connect ohmmeter between positive () termis.. ;-

nal and coil frame (ground). Use high resistance scale.

IGNITION SYSTEMS 16-9

- ‘Ohmmeter should indicate infinite resistance. If not re-

place coil.

(2) Connect ohmmeter between positive (+) and
negative (-) terminals, Use low resistance scale. Ohm-
meter should indicate zero (or nearly zero) If not, re-
place coil.

(8) Connect ohmmeter between negative (-) termi-

- nal.and high voltage terminal. Use high resistance scale.

Ohmmeter should indicate less than infinite resistance.

+If not, replace c011

Teslmg conlritugal and Vacuum Advanco Machamsms

To test the centrlfugal and vacuum advance with-the
distributor elther 'on or off the vehicle, follow the
test equlpment manufacturer’s instiuctions. Refer to
Chapter 1A— General Service and Dlagnosns for advance
degrees specification. If the advance is not within limits,
replace the shaft assembly or vacuum mechamsm as

: requlred

‘ Igmtlon T|ming

(1) Refer to Emlssmn Control Information label lo-

. cated in engine compartment and: .use specifications

listed on label.”
(2). With 1gn1t10n off connect timing light to No. 1

: spark plug. Install adapter between spark plug wire and
- spark plug or use timing light with inductive type pick-

up. DO NOT pierce spark plug wire or attempt to insert
jumper wire between boot and spark plug wire. Connect
timing light power termmals accordmg to manufac-

turer’s mstructlons

WARNING Use extreme caution when engine is oper-
“ating. Do not stand i direct:line with: fan.” Do not put

hands mear pulleys, belts or fan. Do nmot wear loose
clothing.

(3) Start engine and aim timing llght at tlmlng de-

- gree scale. Index on vibration damper will line up with

one timing degree mark. If change is necessary, loosen
distributor holddown clamp bolt at base of distributor
(f1g 1G-4). While observing- scale .with - timing light,
slightly rotate distributor until index aligns with correct
timing degree mark. Tighten holddown bolt and recheck
ignition timing.

(4) Turn off ‘engine and remove timing light. Recon-

' nect No. 1 spark plug wire, if removed.

SPECIFICATIONS
HEI Systern Schematic

Distributor and Coil Sbecifications

Distributor Pickup Colil Resistance... ... ........

Ignition Coil

Primary Resistance ..........:..
Secondary Resistance e

..500 to 1500 ohms

.+ .2Zero or nearly zero on Low Scale
... :Less than infinite on High Scale

81112
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SPECIFICATIONS
“TACH - & - : . IGNITION
OUTPUT . SWITCH
DISTRIBUTOR . . - S
) i i - IGNITION
COll.
+ L
TO - : '
SPARK -§— PRI
PLUGS
= ¢+
. . 3
TRIGGER . B
WHEEL — ELECTRONIC"
| : © | mopuLE
b -
 PICKUP | ' " eerrone |
TH ( ol 1 L — = /. -ELECTRONIC |
QOI L ‘: . AMP‘L‘I.I‘=IER SWITCH '
Cen : Crel RADIO - . ~T~N
1 .| NOISE ,
‘ ? ‘ -~ | CAPACITOR
S 90960
Torque Specifications: : L
Service Set-To Torques should be used when bling.comp 1its. Service In-Use Rec'ho;.:.k ”‘l'drques should be u.sed for chécklng a proltighte-ned ﬁem.
' ' S USA (ft-Ibs) Metric (N-m)
Service Service
) Service In-Use Service In-Use
. Set-To Recheck Set-To Recheck
. ‘ © Torque Totque Torque Torque
Distributor CIampP SCIEW . ... v iie it ia s 17 15-20 23 20-27
Spark Plugs .............¢ L 1" 7-16 16 920 .
Ali Torque values given in foot-pounds @nd newton-méters with dry fits unless otherwise specifiad.

S @3
Distributor Wiring Sequence and Engine Firing Order:
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GENERAL

The Solid State Ignition (SSI) system is used on all
six- and eight-cylinder Jeep engines. This system is eas-

ily recognizable by the unique coil connector (fig. 1G-10)..
The electronic ignition control unit is housed in an un-

painted metal container that has unique connectors (fig,
1G-11). The SSI system employs both vacuum (fig. 1G-
12) and centrifugal advance mechanisms to advance the

ignition timing the correct number of degrees dui'ingr
engine operation. Also, for six-cylinder engines with-

electronic feedback system, electronic ignition retard is
provided via theelectronic ignition control unit. This
feature delays (retards) the activation of the electronic
control unit’s normal function a calibrated number of

degrees based upon engine operating conditions (i.ei,:

wide open throttle, high engine torque operatlng condi-
tion and cold engine operatlon)

SLIDE-ON
8 CONNECTOR

Fig. 1G-10 Coil Connector

COMPONENTS

.~ The SSI system consists of the following major com-
.}/ ponents: ignition switch, electronic ignition control unit,

ignition coil, primary resistance wire and bypass, dis-
tributor, secondary wires and spark plugs.:

NOTE: When disconnecting SSI system connectors,
pull apart with firm, straight pull. Do not attempt to-
pry apart with o screwdriver. When connecting, press
together firmly to overcome hydraulic pressure caused
by the stlicone dielectric compound.

NOTE: If connector locking tabs weaken or break off,
do mot replace associoted component. Bind connectors
together with tape or harness tie strap to assure good
electrical connection.

Electronic Ignition Control Unit

Fig. 16-11

Eleclromc Ignltion Conlrol Unit

The electronic 1gn1t10n control unit is a solld state,»
moisture-resistant module. The component parts are
permanently sealed in a potting material to resist vibra- -
tion and adverse environmental conditions: All con-
nections are weatherproof. The control unit also
incorporates reverse polarity and transient voltage_

. protection.

NOTE: The unit is not repairable and must be 'r'eplaced
as a.unit if service s required.
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VACUUM
ADVANCE |}
MECHANISM

"Fig. 16-12  Distributor Vacuum Ignition Advance Mechanism

Igmtlon con
‘The ignition coil is 01l-f111ed and hermetlcally sealed

(standard construction).« The coil has two windings
wound on a soft iron core. The primary winding consists
of comparatlvely few turns of heavy gauge wire. The’

secondary winding conslsts of many turns of fine gauge
wire.

The function of the 1gn1t10n c011 in the SSI system is to
transform battery voltage applied to the primary wind-
ing to high voltage for the secondary circuit.

The ignition coil does not require spécial service other

than maintaining the termlnals and connectors clean,

and tight.

When an 1gn1tloh coil is suspected of belng defectlve,‘

test it on the vehicle. A coil may break down after the
engine has heated it to a high temperature. It is ¥mpor-
tant that the coil be at .operating temperature when
tested. Perform the test according to the test equipment
manufacturer’s instructions.

Ignition Coil Connector

The coil terminals and coil connector are of unique
design (fig. 1G-10). The connector is removed from the
coil by grasping both sides and pulhng connector away
from coil (fig. 1G-13).

‘When a tachometer is required for engine testing or

tune-up, connect it using an alligator Jaw-type connector

as illustrated,in figure 1G-14.

N

Resistance Wire

A wire having 1.85 % 0.05 ohms resistance is provided
in the ignition wiring to supply less than full battery

voltage to the ignition coil after the starter motor sole-
"noid is deenergized. During engine starting, the resist-
ance wire is bypassed and full battery voltage is applied
to the coil. The bypass is accomplished at the I-terminal
on the starter motor solenoid. The bypass switch is
energized only while the starter motor circuit is in
operation.

Fig. 16-13  Removing Coil Connector
Distributor

The distributor consists of three groups of com-
ponents: pickup coil and trigger wheel, ignition advance
mechanism, and cap and rotor.

Pickup Coil and T rigger thol

~Current flowmg through the ignition coil primary
Wlndlng creates an electromagnetic field around the

NEGATIVE 1
TERMINAL §

| SLIDE-ON . |
CONNECTOR

ALLIGATOR
" CLAMP

Fig. 1G-14 Tach'om.otsr Connection
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primary and secondary windings. When the circuit is
opened and current flow stops, the electromagnetic field

« collapses and induces high voltage into the secondary
‘winding. The circuit is opened and closed electronically

by the control unit. The distributor pickup coil and trig-

ger wheel provide the input signal for the control unit,
The trigger wheel, mounted on the distributor shaft,

has one tooth for each engine cylinder. The wheel is

mounted so that the teeth rotate past the pickup coil one .

at a time,

The pickup coil, a coil of fine gauge wire mounted on a
permanent magnet, has a magnetic field that is in-
tensified by the presence of ferrous metal. The pickup
coil reacts to the trigger wheel teeth as they pass. As a
trigger wheel tooth approaches and passes the pole piece
of the pickup coil, it reduces the reluctance (compared to
air) to the magnetic field and increases field strength.
Field strength decreases as the tooth moves away from
the pole piece. This build-up and reduction of field
strength induces an alternating current into the pickup
coil, which triggers the control unit. The control unit
opens and closes the coil primary circuit according to the
position of the trigger wheel teeth.

There are no contacting surfaces between the trlgger‘

wheel and pickup coil. Because there is no wear, the
dwell angle requires no adjustment. The dwell angle is
determined electronically by the control unit and is non-
adjustable. When the ignition coil primary circuit' is
switched open, an electronic timer in the control unit

.__“keeps the circuit open only long enough for the electro-
magnetic field to collapse and the induced voltage to -
discharge. It then automatically closes the coil primary
. cireuit. The period of time the circuit is closed is referred

to as dwell.

Ignltlun Advance

Efficient engine operatlon requires each spark to oc-

cur at the correct instant. Varying engine speed or en-

gine load requires the spark to occur either earlier or

later than it does for constant speed and load operation,

Centrlfugal (mechanical) advance is controlled by en-
gine speed. Flyweights connected to the. distributor
shaft are thrown outward by centrifugal force. Higher

engine rpm throws the weights further out. Calibrated-

rate springs. are used to control this 'movement. The
outward motion of the flyweights causes the rotor and
trigger wheel to be advanced on the distributor shaft

several degrees in the direction of normal rotatlon This -

is referred to as centmfugal ignition advance.

When the engine is operating with a light load, the.

carburetor throttle plates restrict airflow. This causes a
relatively lean mixture to enter the combustion cham-
.. bers, Igmtlon must-occur earlier’because the lean mix-

A 1ture requires a longer time to burn, The vacuum ignition

advance mechanism is used for this purpose. When car-
buretor ported or manifold:vacuum is high, the vacuum

advance mechanism moves the pickup coil several de-

- grees opposite to the direction the distributor is rotat-
* ing. This causes the pickup coil to react to the presence

of trigger wheel teeth earlier. This is referred to .as
vacuum ignition advance, With low vacuum operating
condxtlons, such as wide open throttle acceleration, a

‘spring in the vacuum umt pushes the plckup coﬂ back to

a position of no advan(:e

Gap and Rotor

‘The central tower on the distributor cap is connected
directly to the high voltage: at the ignition coil. The
current flows through the spring-loaded contact on the
rotor to the carbon button in the cap. The rotor tip aligns

“ with a contact in the. cap that corresponds to the: cylin--.

der to-be ignited just as the ignition coil output high

. voltage is .applied to the rotor In this way, each spark."

plug is “flred” in turn,

 OPERATION

The control unit is activated when the ignition switch
is in the Start or On position (fig. 1G-15). The primary
circuit is closed and current flows through the coil

. primary winding. When the engine begins turning the.
~distributor, the trigger wheel teeth rotate past the

pickup coil. As each tooth aligns with the pickup coil, the
resulting pulse triggers the control unit and it closes the

- primary circuit. A high voltage is then induced in the

ignition coil secondary winding and current flows to the
distributor cap and rotor. The rotor connects the high

‘voltage to the proper spark plug. The timing of the

ignition is constantly changed by the vacuum and centri-
fugal advance mechamsms accordmg to englne_
operation. , '

DIAGNOSIS

For diagnoétic purposes, ignition system problems are

considered in three categories: complete failure, inter- "

mittent failure and spark knock (pre-ignition).

Complete failure is always a no-ignition situation.
The engine will not start. If a complete failure occurs
when the engine is operatmg, it will not restart.

Intermittent failure is temporary. The engine may '
not start on the first try, but will eventually start. If an
intermittent failure occurs when the engine is operating, -
it may falter and possibly stop. If it stalls, it will restart
and will continue to operate intermittently.

Spark knock (pre-lgnltlon) is not actually an 1gn1t10n
system failure. The engine will start and will.continue to
operate. If not corrected, spark knock can cause ‘exten-
sive internal engine component damage. -

Complete Failure Diagnosis

The first step to perform is a thorough v1sual in--
spection for obvious defects.’ :
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FEEDBACK SYSTEM

Fig. 1G-15 - SSI System Schematic

The next step in diagnosing a failure is to 1dent1fy the
clrcult——prlmary or secondary—at fault.
The primary circuit consists of:

* ignition sw1tch
. battery-to-lgnltlon coil wiring,
e ignition coil primary winding,

- o g1l wires connected to the electronic 1gn1t10n control
unit and distributor pickup coil, -

“e'electronic 1gn1t10n control unit, and

e distributor.
vThe secondary circuit cons1sts of:

¢ ignition coil secondary Wmdlng,

¢ all high voltage wires connected to the dlstrlbutor
cap, coil and spark plugs,

o distributor cap,
e distributor rotor, and
e spark plugs.

Secondary Circult Diagnosis

CAUTION: When disconnecting a high voltage wire
from a spark plug or the distributor cap, twist the rub-
berr boot slightly to break it loose. Gmsp the boot, not
the wire, and pull off with steady, even force

(1) Disconnect 1gn1txon coil wire from center tower
of distributor cap. Use. insulated pliers to hold wire
terminal approximately 1/2 inch from cylinder block
head or.intake manifold.

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

(2) Rotate engine with starter motor and observe
wire terminal for are. - \
.(a) If no arc occurs, proceed with step (5)

(b) If arc occurs, proceed with step (8).
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CAUTION: Do not remove wires from spark plugs for -.
. cylinders.1 or 5 of a six-cylinder engine or for cylinders 3.

7 ~or 4 of an eight-cylinder engine when performing this

/

Y, “test, otherwzse pzckup coil may be damaged.

(8) Connect ignition coil wire to d1str1butor cap. Re-
move wire from one spark plug. ;

(4) Use insulated pliers to hold wire 1/2 inch from
engine cylinder head or block while rotating engine with
starter motor. Observe wire terminal for are.

(a) If arc occurs, inspect for fuel system prob-
lems or incorrect ignition timing..

(b) If no arc occurs, inspect for defectlve rotor
or distributor cap, or defective spark plug wires.

(5) If no arc occurs from ignition coil wire terminal,
test coil secondary winding resistance. It should not
exceed 10,000 ohms. Replace if required.

(6) Read following notes and prdceed to SSI System

:Dxagnos1s and Repalr S1mpl1flcat10n (DARS) Chart 1

.. NOTE: The DARS charts are organized to permit test-

-ing of the primary sub-circuit separately and in the

most logical sequence. When the problem is located, it is
not necessary to perform additionul tests.

NOTE: Ifa partzéulam coMpOnent or sub-circuit is sus-
pected, locate the applicable DARS Chart and follow the

’procedures outlined. If no particular component or sub-

circuit is suspected, - begin with Chart 1 and proceed
from chart to chart untzl the problem 18 located.

NOTE: Do not perform Chart  tests until after Chart 1.
tests have been completed.

Intermittent Failure Diagnosis
Intermittent failure may be caused by loose or cor-
roded terminals, defective or mlssmg components, poor

ground connections or defective erlng Refer to the
Serv1ce D1agnos1s chart

, Servnce Dlagn05|s '

. Condition

'ENGINE CONTINUES | (1)

Possible Cause * Correction
ENGINE FAILSTO * | (1) No voltage to ignition systeém. (1) Check ‘battery, ignition switch and
START (NO SPARK : ' . el ' _w1r1ng Repair as' requu’ed
f‘T PLUGS) : (2)' Electronic Control Unit ground - (2)

loose or corroded

(7 Defective rotor.

ENGINE BACKFIRES 1)
BUT FAILS TO START

correct firing order.

ENGINE RUNS ONLY 1)
WITH KEY IN START '
POSITION

~excessive resistance.

‘warning lamp c1rcu1t

wires inside d1str1butor open

(5) , Electronic Control Unit defectlve. - (8)
- (6) ~‘Craeked distributor cap.

Incorrect ignition timing.
- (2) Moisture in distributor, -
* (3) Distributor cap faulty.

(4) AIgmtlon wires not connected i in

“Open in resistance wire or’

Defective starter motor solenoid. - (1-)'

(2) Shorted diode in alternator _ (2)

Clean tlgh’cen or repalr as requ1red

' '(3) Prlmary wiring connectors not (3) Clean and fully ‘engage connectors.
fully engaged , R I
" (4) - Ignition co1l open or shorted 1 (4)._ Test coil. Replace if faulty.

Replace Electronic Control Unit. -
(8) Replace cap.
(7) Replace rotor.

(1) * Check timing. Adjust as required.

. (2) Dry cap and rotor.

(3) Check cap for loose termmals,
cracks and dirt. Clean or replace
.. as required.

(4) Connect in correct order.

1) Replace resistance wire and harness
‘ ~ assembly. -

Replace solenoid.

Replace diode.

708664 -
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Service Diagnosis (Continued)

Condition _ Possible Cause Correctlon R
ENGINE DOES NOT (1) Spark plugs fouled or faulty. (1) Clean and gap plugs. Foplace &
OPERATE SMOOTHLY'- -~ . o | - require

I L : L ) TV il o . IR P ANELEI e o
- AND/OR ) Ignition wires faulty (including (2) Check wires. Replace as required.
ENGINE MISFIRES . electronic retard). ; R o ..
ATHIGHSPEED - | , o a S
(8) Spark advance system(s) faulty. (8) Check operatlon Repalr as’
- , o requlred
(4) S-terminal shorted to starter S- 4 Replace solen01d
termmal in soleno1d N ‘
('5) Tngger wheel p1n mlssmg 'f“-'(5) Ianetall pin'.'v '
Ignitiohf' .“;:ill‘eS' ﬁgt connected in (8) ~Connect wires correctly.
% correct firing order. . i C o ' ,
(7) Two plug wires of consecutive (7) %gﬁrg‘ete plug wires away from each
firing cylinders routed next to .
. each other. . o o .
EXCESSIVE FUEL ~ (1) Incorrect ignition tlmmg (1) Check timing. Adjust.as required.
CONSUMPTION .o A . - I S ; ,
' (2) Spark advance system(s) faulty. (2) Check operation. Repair as required.
(3). MCU (micreprocessor) faulty. (3) Test system. Repair as requlred
.\ Faulty vacuum advance .
ERRATIC TIMIN G (1) e (1) Check operation. Replace if o
ADVANCE mechanism. ! N " required. j
ifugal ad ight; L
(2) Sézl?i‘;g.ga advance welghts (2) Remove dirt, corrosion.
TIMING NOT (1) Defective vacuum advance 1) 'Replace vacuum advance
. AFFECTED BY mechanism. " ”mechanism.‘
VACH’U»M“ : (2) _Vgeulgn advancetme;:hams_m ' ~(2)  Turn screw clockwise to bring
o o a ]uiexa% sffe?" 00 far advance within specifications
coun rcloCKwise. (Chapter lA)
(3) Pickup coil pivot corroded. 3) Clean pivot.
INTERMITTENT (1) Loose or corroded terminals. * (1) Tighten térmfinaié, rer.nove‘ )
OPERATION y corrosion, apply electrical
o grease.
Q) 'Defectlve plckup 0011 (2) Perform pickup coil test.
3 Defectlve control unit. . (3) Perform control unit tests.
(4) . Loose ground connector - (4 Clean and tnghten ground
in dlstnbutor P connection. .
(5) Wires to dlstrlbutor (5) Check for frayed
shorted together or to N pmched or burned " )
ground wires. : S |
(6) Trlgger wheel pin mlssmg. (6). Install new pin. 208068
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SSI SYSTEM DIAGNOSIS AND REPAIR SIMPLIFICATION [DAHS] CHART

Note Refer to Chapter A — General Informatlon for details on how to use this DARS chart.

IR (GNITION COIL ~ Chart1
PRIMARY CIRCUIT |

FUNCTION: PROVIDES BATTERY
FEED TO COIL AND COIL GROUND

CSTEP | SEQUENCE RESULT

REFER TO : : ' ¢
@ CONNECT VOLTMETER TO

FIGURE 1G-15 COIL POSITIVE TERMINAL

FOR SCHEMATIC AND TO GROUND RS

‘ "

o @ TURN IGNITIONON coh e g—_ _ &
VOLTAGE _ , - ‘ ‘ _
' » accertaste  (QK . : ' I
( + \ ’ . .
(6V * .5V) , , 3 - -
VOLTAGE NOT . L | -
- ACCEPTABLE {)— i i
. {BATTERY VOLTAGE) . » NN . S ‘ :
‘ e VOLTAGE
: — ACCEPTABLE -—> —
S . : (v * .5V) -

~ VOLTAGE NOT
i ACCEPTABLE

REPLACE
. (BELOW 6V)

a . . CAPACITOR :
s . iVOLTAGE : (
DISCONNECT =~ L—pnOT ¢ - >
CAPACITOR . - ACCEPTABLE TR T

- WIRE TERMINAL

o Lo @ OBSERVE VOLTAGE
" ®TURN =~ " - ©- ... AT POSITIVE

IGNITION SWITCH TERMINAL WHIITE" ¢

. VOLTAGE ~
TO START CRANKING ACCEPTABLE
' (BATTERY . >
VOLTAGE) = N\ ‘ K
VOLTAGE

NOT )
ACCEPTABLE _
(LESS THAN >
BATTERY

VOLTAGE)

© 80699A
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o

”Chart1

SEQUENCE

EYSREANEN

CHECK FOR SHORT

OR OPEN IN

WIRE ATTACHED

TO STARTER SOLENOID

~\ REPAIR "~

¥ o

I-TERMINAL

AS e
REQUIRED -
CHECK SOLENOID K L

AS OUTLINED
IN CHAPTER 1F

%‘DISCONNECT WIRE
‘FROM STARTER

'SOLENOID I-TERMINAL

. @IGNITION
REMAINS
ON

@ OBSERVE
VOLTAGE
AT COIL

" POSITIVE
TERMINAL

VOLTAGE * :
oroprs 70 (QK - /E
6V * .5v
REPLACE
STARTER
SOLENOID
, VOLTAGE
» — DROPS TO
CONNECT ,
VOLTAGE - JUMPER 6V * .5v
REMAINS o BETWEEN -
AT ; '( > COIL NEGATIVE
1313[11’5\2\{5 ' TERMINAL .
VOLTAG AND GROUND - |, ,< .
. VOLTAGE REPAIR DEFECTIVE
"+ 'DOES NOT DROP RESISTANCE WIRE |
CHECK::. * oot
‘@ CONTINUITY . - g
BETWEEN COIL > /; - :

NEGATIVE TERMINAL

" ‘CONTINUITY

ND CON L
A NECT .TE'?""""'A" D4 TN REPLACE CONTROL UNIT
@DI TO GROUND @ - %
CONTINUITY LOCATE AND
NOT-OK. . . REPAIR OPEN

806998
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Chart 1
RESULT

TP

TURN IGNITION
OFF

SEQUENCE

CONNECT
OHMMETER
BETWEEN

COIL POSITIVE
TERMINAL AND
DASH CONNECTOR 13

/3‘

RESISTANCE . REPAIR
TOO HIGH RESISTANCE
(1.40 OHMS WIRE .

OR MORE)

OK

Y

RESISTANCE
ACCEPTABLE
(1.35 1 .05 OHMS)

Y

N’

@ IGNITION
REMAINS
OFF

OK

RESISTANCE

ACCEPTABLE

(LESS THAN
0.1 0HM) -

»

CONNECT .
OHMMETER -
BETWEEN

DASH CONNECTOR
13 AND IGNITION
SWITCH
TERMINAL 11

. REPLACE
» IGNITION
"~ SWITCH OR
REPAIR
‘SWITCH WIRE
FROM BATTERY

.RESISTANCE
TOO HIGH
(MORE THAN
0.1 OHM)

'@ POOR

TERMINAL
CONNECTIONS
AT DASH
CONNECTOR
OR IGNITION
SWITCH

©

“REPAIR
DEFECT

® DEFECTIVE WIRING

O

Y

80699C
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TEST

SEQUENCE

Chartz
RESUE

OTHER
). EXTERIOR

CARBON
TRACKS

INSPECT COIL
FOR OIL LEAKS,

DAMAGE, AND

OK

REPLACE
COlIL

CONNECT
OHMMETER
TO COIL

(+) AND (~)
TERMINALS

DISCONNECT

COIL CONNECTOR

OK

RESISTANCE ACCEPTABLE
(1.13'TO 1.23 OHMS AT 75°F OR 24°C)
(1.5 OHMS AT 200°F OR 93°C)

—P—

RESISTANCE REPLACE
NOT COIL
WITHIN

LIMITS

CONNECT
OHMMETER
FROM CENTER
TOWER AND

EITHER (+) OR (-}

OK

‘RESISTANCE ACCEPTABLE

(7700 - 9300 OHMS @ 75°F OR:24°C)
(12,000 OHMS @ 200°F OR 93°C)

RESISTANCE REPLACE
NOT coiL

~ WITHIN
LIMITS

Y

80699D
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“Chart 3

B SENSOR CHECK AND

RESULT

. @ DISCONNECT

4-WIRE
CONNECTOR
AT CONTROL
UNIT
" SPARK AT R |
: COIL WIRE : >
® DISCONNECT COIL WIRE (NORMAL) ,
FROM CENTER TOWER OF : :
DISTRIBUTOR AND, HOLD R,
L 1/2 - INCH FROM ENGINE - :
o WITH INSULATED PLIERS
' NO SPARK ', — —
CONNECT OHMMETER p
TO D2 AND D3 TERMINALS -
OF 4-WIRE CONNECTOR - (OK >
OHMMETER INDICATES

400-800 OHMS (NORMAL)

X

OHMMETER
DOES NOT
INDICATE

400 - 800 OHMS

@ DISCONNECT AND
RECONNECT
3 - WIRE CONNECTOR

i E AT DISTRIBUTORA '
\"J, S -
7[ . - "

OHMMETER ' AP .
NOW INDICATES - >
400 - 800 OHMS '

"\

REMAINS OUTSIDE —>» 3 - WIRE

CONNECTOR
400 - 800 OHMS AT DISTRIBUTOR

Y

00 o QIO O

G OHMMETER DISCONNECT

80699E

\s
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STEP

SEQUENCE

CONNECT OHMMETER
TO B2 AND B3
TERMINALS OF "
DISTRIBUTOR
CONNECTOR

- (OK

OHMMETER
INDICATES,
400 - 800 OHMS

I
>

REPAIR OR REPLACE HARNESS
BETWEEN 3 - WIRE AND 4 - WIR
CONNECTOR R

OHMMETER DOES REPLACE
NOT INDICATE PICKUP COIL
400 - 800 OHMS '
OHMMETER
INDICATES
ZERO (NOT.
ABOVE 0.002
OHM) ¥
“
* @
OHMMETER LOCATE AND
. INDICATES REPAIR - -
ABOVE ’ SOURCE OF
0.0020HM - BAD GROUND
CONNECT ' ‘@ GROUND
OHMMETER CABLE
RESISTANCE
BETWEEN TERMINAL ) :
D1 AND @ DISTRIBUTOR-
BATTERY TO-BLOCK
NEGATIVE RESISTANCE
TERMINAL @ GROUND SCREW

IN DISTRIBUTOR

TO D1 TERMINAL

CONNECT DC
VOLTMETER
TO D2 AND D3

. VOLTMETER
INDICATING
PROPER
PICKUP.COIL.

OPERATION

CRANK
ENGINE - real NOT TURNING ;
' ®MISSING TRIGGER
DOES NOT WHEEL PIN

FLUCTUATE

FLUCTUATES,

AND TRIGGER WHEEL

@ DEFECTIVE
% _ TRIGGER WHEEL __|
. . @ DISTRIBUTOR

> STOP

LOCATE AND
REPAIR FAULT

80699F
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 Chart 4

NOTE: DO NOT PERFORM CHART
LWITHOUT PERFORMING CHART 1

IGNITION FEED TO
JELECTRONIC CONTROL UNIT

STEP - - SEQUENCE

\’ v‘ V @ ' ‘.; " 4[ v
N 0 F2:  VOLTMETER INDICATES REPLACE ' -
\,\ ’ BATTERY VOLTAGE  CONTROL UNIT
WITHINO2v.
"@TURN . ‘ UNPLUG 2-WIRE CONNECTOR
IGNITION ON AT MODULE AND CONNECT
: ' VOLTMETER BETWEEN -
TERMINAL F-2 AND GROUND

——  VOLTMETER DOESNOT . : .
INDICATE BATTERY. .-
'VOLTAGE WITHIN 0,2V

i = :@ ot | 7 A '4

' LOCATE AND REPAIR CAUSE ~ SPARK AVAILABLE
OF VOLTAGE REDUCTION- AT COIL'WIRE "

..+ . @ CORRODED DASH CONNECTOR
@ IGNITIONSWITCH -+ - ° @ —

SPARK NOT AVAILABLE -REPLACE .
" ATCOILWIRE.. . . CONTROL UNIT.

' DISCONNECT 4-WIRE -
CONNECTOR - .. -
AT CONTROL UNIT . .

S

CONNECT AMMETER .
BETWEEN TERMINAL
* C1AND GROUND

OK——— : ;

AMMETER INDICATES 1.AMP 1 0.1

CONNECT 2-WIRE
N CONNECTOR AT CONTROL '
R I . UNIT B W e

— HIGHER OR LOWER

AMMETER INDICATES ™" REPLACE MODULE
CURRENT -

80699G
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Engine Spark Knock (Pre-Ignition) Diagnosis -

Spark knock (pre-ignition) can be attributed to several
factors. The most common are ambient air conditions,
such as air temperature, density and humidity.

¢ High.Underhood Air Temperature

Underhood air temperature is increased by the use

of air conditioning (especially during long periods of
idling), overloading (trailer pulling or operatlng in
too high a gear), and the installation of accessories
that restrict airflow.

o Air Density

Air dens1ty increases as barometric pressure rises or

as the air temperature decreases. A denser than

normal mixture of air and fuel drawn into the cylm-
der has the same. effect as increasing the engine

compression ratio and this increases the posmblhty .

of spark knock.
° Humldlty
Low humidity increases the tendency for engine
‘spar. t:knock. High hum1d1ty decreases the tendency
- for spark knock.
. Fuel ‘Octane Rating
-Fuels of an equivalent research octane ratlng may
vary in their antiknock charactéristics for a given

engine. It may be necessary to retard the initial
ignition timing (not more than 2. degrees.from. the -

specification) or select an alternate source of fuel.
. e Ignition Timing

Ignition timing should be checked to ensure 1t is

adjusted to the specification.

NOTE: The white paint mark on the timing degree -

scale identifies the specified ignition timing degrees at
tdle speed,’ tt does not wndicate TDC (Top Dead Center)

o Combustlon Chamber Depomts
An excessive build-up of deposits in the combustion
chamber may be caused by not using the récom-

mended fuels and lubricdnts, prolonged engine id-
_ling. or continuous. low . speed . operation,..These .

deposits can be reduced by-the occasional use of
Carburetor and Combustion Area Cleaner 8992352,
or equivalént, or by operating the engine at high
speeds.

¢ Distributor Ignition Advance Mechanisms -
The centrifugal (mechanical) and vacuum 1gmtlon

-advance mechanisms should be 1nspected to ensure .

they are operating correctly.
¢ Exhaust Manifold Heat Valve
This is applicable to elght-cyhnder engines: only If

the heat valve sticks in the heat ON pos1t10n, the

intake manifold will be heated excessively. -

TEST PROCEDURES

Prlnarv and Sotondar.v Ciroult Elgctrical Tests

Refer to Diagnosis for electrical test procedures.

| -‘I)Islrlhulor Ignlllon Advance Tes!s

Contrlfugal (Mechanlcal) Ignltlnn Advance Tnsl >

(1) Disconnect vacuum hose from vacuum advance

*mechanism and plug hose opening.

--(2) Connect- timing light to No. 1 spark plug- and

tachometer to ignition coil “tach” terminal (fig. 1G-14).

WARNING: Use. ext'reme""'caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands mear pulleys belts or fan. Do not 1)ear loose
clothmg ; -

(8) Start .engine and observe t1m1ng degree scale

7~

and.vibration-damper index with timing light while en—v_

gme is idling. .

- (4) Slowly increase engine speed to 2000 rpm. Tim-
ing should advance (increase in degrees BTDC) smoothly
as engine speed increases. Refer to Chapter

1A—General Service and Diagnosis for centrifugal (me- -

chanical) advance curve information.

Vacuum Ignition Advance Test

. NOTE: Eng'me must be warmed u;o to no'rmal oper-
-ating temperature.

(1) Connect vacuum hose to vacuum advance
‘mechanism. :

(2) Observe tlmlng degree scale and vibration

 damper index with timing light while engine is idling.

(8) Slowly increase engine speed to 2000 rpm. With: .

vacuum applied, ignition timing should advance sooner-: ,'
than with centrifugal advancé alone. At 2000 rpm, vac- ~

uum advance should cause total advance to be more than
with centrifugal advance alone. Refer to Chapter
1A—General Service and Diagnosis for vacuum advance

- :eurve information.

“Eloctronic Ignition Retard Test

If the vehicle (six-cylinder engine only) is -equipped
with electronic ignition retard and a feedback system,
refer to Chapter 1J-Fuel Systems for"’t"estl procedure.

Ignition Coil Tests

The ignition c011 can be tested on any conventional coil -

tester or with an ohmmeter. A coil tester is preferable s

because it can be used to detect faults that are impos-
sible to detect with an ohmmeter.

 Primary Winding Reslstance Test

(1) Remove connector from negatlve ( ) and positive

(+) terminals of coil. .
(2) Set ohmmeter for low scale and adjust pointer to
7ero.

—
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&

! (8) ‘Connect ohmmeter to coil negative (-) and posi-
\h ?7.* ~.tive (+) terminals; Resistance should be 1.13 to 1.28
ohms at-75°F (24°C) If coil temperature is above 200°F
(93°C), 1.50 ohms is acceptable.

Secondary Winding Resistance Test

(1) Remove high voltage 1gmtxon w1re from hlgh
voltage terminal of ignition coil: -

NOTE: Ignition switch must be off.

i (2) Set ohmmeter for x1000 scale and adJust pomter
tozero. . .

(8) Connect ohmmeter to brass contact in h1gh volt-
age terminal and to either primary winding teriminal.
‘Resistance should be 7700 to 9300 ohms at 75°F(24°C).

ature is 200°F (93°C) or more.

cu‘rrénl quw Tesl.

(1) Remove connector from ignition coil.” T
@ Depress plastic barb and withdraw positive (+)
terminal wire from connector. Barb ig v1s1ble from co1l
side of connector

(3) Repeat f_or negative (-) terminal wire.”

s \CAUTION Ensure a,mmete'r c'wrrent mtmg is suf
N ﬁczentfor test ;

(4) Connect ammeter between cml pos1t1ve (+) ter-
minal and disconnected pos1t1ve (+) terminal wire.

minal to known good engine ground. - :
- (6) Turn ignition switch to ON position.” -+~ :
"(7) Current flow should be approx1mately n amps
and should not exceed 7.6 amps.

ignition coil.
- (9) Leave ammeter connected to coil pos1t1ve (+)
terminal. Remove jumper wire from. coil negative:(-)
terminal. Connect coil green wire to coil negative (-)
_ terminal. Current flow should be approximately 4 amps.
If current flow is less than 8.5 amps, inspect for faulty
connections in 4-wire (electronic control unit) and-8-wire
(distributor) connectors or inadequate ground at ground
screw inside distributor. If current flow is greater than 5
amps, the electronic control unit is defective.

_WARNING: Use extreme caiition whefrt engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands mear pulleys, belts or fam. Do not wea,r loose

’othmg

R (10) Start engine. Normal current flow with engine

operating is 2.0 to 2.4 amps. If current flow is not within

specifications, electronic control unit is defective.

A maximum of 12,000 chms is acceptable 1f coil temper«-,

(5) Connect jumper wire from coxl negatlve ( ) ter-

(8) If current flow is more than 7.6 amps, replace '

Ignmnn Coil Oulpul Tests

(1) Connect oscilloscope to: 1gn1t1on coil. Refer to
test equ1pment manufacturer’s instructions. »

WARNING: - Use extreme caution when engine 1s ope'r-

-ating. Do not stand in direct line with Jan. Do-not put:

hands near pulleys belts or fom Do not wear loose
clothmg

(2) Start engme and observe secondary 1gn1t1on
voltage

CAUTION Do not. remove wires fro'm, spark plugs for
cylmders 1075 of a six-cylinder engine or cylinders 38 or
4 of an eight-cylinder engine when performing. the next
test because the plckup cozl can be dwmaged

CAUTION Do 'nol operate engme unth spark plug dis-
connected. for. more . than 30 seconds or eatalytw con-
vertefr can be damaged,

(3) Remove one .spark plug wire from d1str1butor'
cap 'Observe voltage appl1ed to disconnected spark plug

~ wire on osc1lloscope This_voltage, referred to as open
cxrcult output voltage should be 24,000 volts (24 kV)

m1n1mum w1th engine speed of 1000 rpm, .

~ DISTRIBUTOR HE_PLACEMEN'['. #

nemoval

(1) Unfasten dlstrlbutor cap retamlng screws: Re-
move distributor cap with"ignition coil and spark plug

. wires connected and position away from distributor. |
_ 2 Disconnect’ d1str1butor vacuum advance hose
. and plug hose opening.

~ (8) Disconnectdistributor primary wire connector

(4) Scribe mark on distributor housing in line with
tip, of rotor, Scribe mark on distributor housing near
clamp and continue scrlbe mark on engine block in line
with dlstrlbutor mark.. Note position of rotor and dis-
trlbutor housmg in relatmn to surroundlng engine parts
as reference points for installing distributor.

(5) Remove distributor holddown bolt and clamp.

.(6):' Withdraw - d1str1butor carefully from cyllnder
block , R

Inslallallon

(1) Clean dlstrlbutor mountmg area of block. -

(2) Install replacement d1str1butor mountlng gasket
in counterbore of engine block. ..
" (8)_Position dlstrlbutor shaft in- cylmder block If
engine crankshaft was not rotated while dlstrlbutor was
removed, perform the following procedure.

(a) Align rotor tip with mark scribed on d1str1b-

utor housing during removal. Turn rotor approx1mately
1/8-turn counterclockw1se past scribe mark

LE e
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CAUTION: Ensure that the distributor shaft fully en-
gages the oil pump gear shaft. It may be necessary to
slightly rotate the engine crankshaft while applying
downward hand force on the distributor body to fully
engage the distributor shaft with the oil pump drive
gear shaft. o

(b) Slide distributor down into cylinder block.
Align scribe mark on distributor housing with matching
geribe mark on cylinder block. -

NOTE: It may be necessary to move the rotor and shaft
shghtly to-start gear into mesh with camshaft gear and
to engage oil pump drive tang, but rotor should align
wzth scribe mark when distributor 1 18 down m place

(c) Install distributor holddown clamp, bolt and
lockwasher, but do not tighten bolt.

* (4) If engine crankshaft was rotated while dlstrlbu-
tor was removed, it will be necessary to establish timing
accordmgg to following procedure.

(a) Remove No. 1 spark plug Hold finger over
spark plug hole and rotéte engine until compresswn
pressure is felt. Slowly contlnue to rotate engine until

~ timing index on vibration damper pulley aligns with top
‘dead center (TDC) mark on timing degree scale. Always

rotate  engine in direction of normal rotation. Do not
reverse rotate engine to align timing marks.

(b) Turn distributor shaft until rotor tip points
in-direction of No. 1 terminal in distributor cap. Turn
rotor 1/8-turn counterclockwise past position of No. 1
terminal.

(o) Shde dlstrlbutor shaft down into engme and
pos1tlon distributor vacuum advance mechanism in ap-
pr0x1 ] ately same, location (in. relatlon to surrounding

_enginé parts) as when removed. Ahgn scribe. mark on
‘ dlstrlbutor housing with correspo ydli

ng seribe mark on

cylmder block.

NOTE It may be necessary to rotate the oil pump
shaft with o long, flat-blade screwdriver to engage o1l
pump drive tang, but rotor should align with the posz—
tion of No. 1 terminal when dis tmbutor shaft is down in
place.

(d) Install dlstrlbutor holddown clamp, bolt and
lockwasher, but do not tighten bolt.

CAUTION. If distributor cap is incorrectly positioned
on distributor housing, cap or rotor may be damaged

o fwhén engine is rotated.

(5) Install distributor cap (with ignitiofl wires) on
distributor housing. Ensure pickup coil wire rubber

o grommet in distributor housing aligns with depression

in distributor cap and that cap i‘lts on rim of distributor
housmg '

NOTE: Two dszerent diameter screws are used to re-
tain distributor cap. . :

(6) Apply Jeep Silicone Dielectric Compound, or
equivalent,. to connector terminal blades. and cayitie
Connect distributor primary circuit wire connecté (
Press firmly to overcome hydraulic pressure caused by
silicone compound.

NOTE: If connector locking tabs wedken or break off,
bind connectors together with harness tie strap or tape
to assure good electrical connection.

CAUTION: Do not puicture spark plug wires or boots
to make connection. Use proper adapters.

(7) Connect tlmmg hght to No. 1 spark plug

NOTE The. tzmmg case cover has- o socket adyacent to
the timing. degree scale for use with a magnetic timing
probe. Ignition timing may be checked by inserting the
probe through the hole until it rests.on the vibration
damper. The probe is calibrated to compensate for probe
socket location, which is 9.5° ATDC. Eccentricity of the
damper will properly space the magnetic probe. The
timing degrees are indicated on a meter.

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 Jan. Do not weaﬁ" “loose
clothing.

(8) Operate engine at specified rpm and observe
vibration damper index and timing degree scale with
timing light. Rotate distributor housing as needed to
align timing index on vibration damper pulley with cor-
rect mark on . timing degree scale. Refer to Chapter
1A—General-Service and Diagnosis and Emission Con-
trol Information label. for ignition. tlmlng proced eand
specifications. When 1gn1t10n timing is correctjiig
distributor holddown bolt and recheck timing to ensure
it did not change.

(9) Disconnect timing . hght and connect vacuum
hose to distributor vacuum advance mechanlsm

DISTHIBUTOR COMPONENT HEPLAGEMENT

‘When replacing the plckup coil, trlgger wheel or vac-
uum advance mechanism, it is not-necessary to remove
the distributor from the engine: It is necessary to-check
ignition tlmlng if. the pickup:coil or:vacuum advance
inechanism is replaced. Refer to figure 1G-16 for parts
identification. v 31

Trigger Wheel and/or Pickup Coll

Removal
(1) Place distributor in approprlate holdlng devwc

if removed from engine.:

- (2) Remove cap.
(8) Remove rotor.
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PICKUP COIL
ASSEMBLY

RETAINER

VACUUM
. ADVANCE
MECHANISM

DISTRIBUTOR
BODY

WASHER
PIN. TRIGGER \ _
: WHEEL A
PIN -
\ :_. ,‘.'_;
R — 70867

Fig. 16-16  SSI Distributor Components—Typical

(4) Remove trigger wheel with trigger wheel puller '
J-28509, or equivalent. Use flat washer to prevent puller -

from contacting inner shaft, Alternately, two screw-
drivers can be used to remove trlgger wheel from shaft.
Remove pin.

(5) Six-cylinder engine—remove pickup coil re-
tainer and washers from pivot pin on base plate.

(6) Eight-cylinder engine—remove pickup coil snap
ring from central shaft. Remove retainer from vacuum
-advance mechanism-to-pickup coil drive pin and move
vacuum advance mechanism lever aside.

(7) Remove ground screw from harness tab.

(8) Lift pickup coil assembly from distributor
housing.

(9) If vacuum advance mechanism is to be replaced,
remove screws and lift unit out of distributor housing.
Do not remove vacuum advance mechanism unless re-
placement is required.

(1) If vacuum advance mechanism was removed,

w 'g‘r}‘}nstall it on distributor housing with attaching screws. -
NI

[P

NOTE: If replacement vacuum advance mechanism is.
wnstalled, refer to Vacuum Advance Mechanism for cali-
bration procedure.

(2) Position pickup coil assembly into distributor
housing.

(3) Ensure pin on pickup coil is 1nserted into hole in
vacuum advance mechanism link (six-cylinder engines).
Attach vacuum advance mechanism lever and retainer
to pickup coil pin (eight-cylinder engines).

(4) Install washers and retainér onto pivot pin to
secure pickup coil assembly to base plate (six-cylinder
engines). Install snap ring (eight-cylinder engines)

(5) Position wiring harness in slot in distributor
housmg Install ground screw through tab and tighten.

' (6) Install trigger wheel on shaft with hand pres-
sure. Long portion of teeth must be upward. When trig-
ger wheel and slot in shaft are properly aligned, use
suitable drift and small hammer to tap pin into locatmg
groove in trlgger wheel and shaft. If distributor is not
installed in engine, support shaft whlle 1nsta1hng trlgger
wheel pin.

(7) Install rotor. Install distributor cap.

Vacuum Advance Maechanism

Removal

(1) Remove vacuum hose from vacuum advance

* mechanism.

(2) Six-cylinder englne—remove attaching screws

.and remove vacuum advance mechanism from distribu-

tor housing. It is necessary to tilt mechanism to dis-
engage link from pickup coil pin protruding through
distributor housing. It may be necessary to loosen base
plate screws for necessary clearance.

(8) ‘Eight-cylinder engine— —remove dlstrlbutor cap.
Remove retainer from pickup coil pin. Remove attaching

‘screws and lift vacuum advance mechamsm from dis-

tributor housing.

Instaliation

(1) If replacement vacuum advance mechanism is to
be installed, calibrate according to following procedure.

(a) Insert Allen wrench into .vacuum hose fit-
tlng of original vacuum advance mechanism. Count
number of clockwise turns necessary to bottom adjust-
ment screw.

(b)>Turn adjustment screw of replacement vac-
uum advance mechanism clockwise to bottom. Turn
counterclockwise'same number of turns counted in step
(a). : ,

(2) Six-cylinder engine—install vacuum advance
mechanism on distributor housing. Ensure that vacuum
advance link is engaged with pickup coil pin. Install
retaining screws. Tighten base plate screws, if loosened.

(3) Eight-cylinder engine—install vacuum-advance
mechanism on distributor housing. Install retaining
screws. Position vacuum advance lever onto pickup coil

~ pin and install retainer. Install distributor cap.
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- (4) Check timing and adjust if required.
(5) Connect vacuum hose - to vacuum advance
mechanlsm. ; R

nolor

Inspect. the rotor durlng preclslon tune—ups as out-
lined in Chapter LA— General Service and Diagnosis,
A unique feature of the SSI system is the silicone
dielectric compound applied to the rotor blade during
manufacture. Radio interference is greatly reduced by
the presence of a small quantity of this dielectric on the
rotor blade; After a few thousand miles, the dielectric
‘becomes charred by the hlgh voltage current carried by - X
‘the rotor (f1g 1G-17). This is normal. Do not scrape the | SILICONE GREASE
residue from the rotor blade, 55;’,",,',"’:70 BLADE
- When installing a replacement rotor, always apply a
“thin coat (0.01 to 0.12 inch) of AMC Silicone Dielectric
Compound, or equivalent, to the tip of the rotor blade.

Fig. 16-17 Rotor Silicone Dielectric Compound Application

SPECIFICATIONS

88l Distributor and Ignition Coil Specifications

Distributor Pickup Coil Resistance . ., .. 400 to 800 ohms @ 75°F'(2450) 5

* - “gnition Coil

Primary Resistance ............... 1.13 to 1.23 ohms @ 75°F (24°C)
: ; ree i e ee 1.5 ohms @ 200°F (93°C),
Secondary Resistance ............ 7700 to 9300 ohms @ 75°F (24°C)

.............. :.12,000 ohms @ 200°F (93°C)

Minimum Open Circuit Outputat 1000rpm ......... e 24 kv

. Spark Plugs - ‘

Required Voltage at 1000rpm . ...... e ver....B5t0 16 kv

Maximum Variation Between Cylinders .................... 3tob5kv

70868

Torque Specifications

Service Set-To Torques should be used whon assombllng componenta. Service In-Use Recheck Torques should be uaed for‘chacking a pre-tlghtenod item,

USA(ftdbs) . . Matrlo (N-m)_
Setvice i C " Service
Service In-Use Service In-Use
Set-To Recheck Set-To .Recheck
Torque . Torque Torque Torqué
Distributor Clamp SCreW ... vveevsiviiveerenennn Ceedienens e o3 ' T L1324
SPArk PIUGS 4o vvvie s T C28 38 © 430-45

All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. ’

70870
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VACUUM ADVANCE

CONTROI. SYSTEMS

Page
Four-(:yllnder Englne System  1G-30
Six- and Eight- cyllnder Enulne Svslem

5

FIIIIII-GYLINDEH ENGINE SYSTEM

Four-cyhnder CJ engines use mamfold vacuum for
-distributor ignition advance. A delay valve maintains
the vacuum advance during sudden throttle openings
when. the coolant temperature is below 120°F (49°C).
The delay valve is bypassed by the vacuum advance
coolant temperature override (CTO) valve when the cool-

ant temperature is above 120°F (49°C) Refer to figure

1G-18 for a diagram of the'system.
Vacuum Advance Coolant Temperature Override (CT0) Valve

The CTO valve is screwed into the thermostat housing
to allow the thermal sensor to be in contact with the
engine.coolant. Depending on coolant temperature, the
CTO valve (fig. 1G-19) permits manifold vacuum with
the delay function or manifold vacuum without the de-
lay funection to control the distributor vacuum advance.

‘_IG-.32, o

Page |

Specifications  16-35

. Operation -

When the engine coolant temperature is below 120°F

(49°C), mamfold vacuum at port 1 is applied to port D. A
- hose connects port D with the distributor vacuum ad-

vance mechanism. The delay valve ig in the circuit when
the valve is in this position.” - *

When the engine coolant temperature reaches 120°F
(49°€), manifold vacuum at port 2 is also applied to port
D but the delay valve is bypassed. This may be consid-
ered the normal operating mode. Refer to figure 1G-20.

* Functional Test

(1) Disconnect vacuum hose from distributor vac-
uum advance mechanism. Connect vacuum gauge to
vacuum hose.

VACUUM
ADVANCE
MECHANISM

CAP

DISTRIBUTOR

TO CARB

@ oWl iem

~r

VACUUM ADVANCE -
CONTROL DELAY VALVE

THERMAL _—n.. . 4 g
SENSOR : C\

VACUUM :
ADVANCE I

C-T.O- .
VALVE 120% (4g°c) - -1

oN

NS

/TR 90065

Fly. 16-18  Vacuum Advance Control Svstom—qur-cyunder‘ Endlhos?"' A
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PORTNO. 2 < C:

~ PORTD—~[—]
""PORT NO. 1/ kci

- Fig. 16-19 Vacuum Advance CTO Valve

70664 - -

WARNING Use emt'reme cautzon 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). Start englne Tt
-(8) ‘With -engine coolant temperature below 120°F
(49°C), manifold vacuum should be indicated on gauge.

4) Dlsconnect vacuum hose from port 4 of delay:

valve and cap port (alr-tlght) ‘
(5) Manifold vacuum should not be indicated on

- gauge with engine coolant temperature below 120°F

(49°C). ;
' (6) Allow - engine coolant temperature to reach

120°F (49°C). Manlfold vacuum should be 1nd1cated on

gauge.

NOTE: The 120 °F (49°C) CTO valve swztchmg tempe'r-
ature is a nominal value. The actual switching temper-
ature may vary slzghtly Jrom unit to unit.

(7) Stop engme : :
(8) Remove cap from port 4 of delay Valve and con-
nect vacuum hose. ‘ -

VACUUM ADVANCE
CONTROL DELAY
, VALVE
- “THERMAL . N
SENEOR ~a 2\ 3 )
VACUUM
ADVANCE
cTO :
VALVE . - \1
120°F (49°C) A v
o . ENGINE COOLANT
: * TEMPERATURE
- BELOW 120°F(170C)
— '

M rig.?m-zo Vacuum Advance Control System Operation -

(9) Remove gauge and connect vacuum hose to dis-
tributor vacuum advance mechanism.
(10) If defective, replace CTO valve.

* Vacuum Advance GTO Valve Roplacemanl

: WARNING: If engine has béen recently operated, use

care to prevent scaldmg by hot- coolant System 18
pressurized. :

(1) Drain coblant from radiator until level is below
CTO valve.

(2) Identify, tag and disconnect vacuum hoses from
CTO valve..

(8) Place drain’ pan under - englne directly below
CTO valve.

(4) With 7/8-inch open end wrench remove CTO
valve from thermostat housing. :

(5) Install replacement CTO valve

(6) Connect vacuum hoses to valve

(1) Install coolant :

WARNIN G Use extreme cautzon whefn engme 18 oper-.

ating. Do not stand in direct line with fan. Do not put ‘

hands near pulleys, belts or fom Do 'not wear {0y
clothmg :

(8) Start engme and 1nspect for coolant leaks b
(9) Test CTO valve as outlined in Functlonal Test

Vacuum Advance Control Delay Valve

- A vacuum advance control. delay valve is added to the . ..i
~ vacuum advance circuit to-provide. improved drlveablllty ol
when the engine is cold (fig. 1G-21). Ports 1 and 2, and-

ports 3 and 4 are connected internally..~. ..
When vacuum is greater at port 4 than at port 1 (e g.,

" sudden acceleration), air must flow through the orifice

to equalize the pressure. This creates a momentary de-
lay that prevents a sudden decrease .in the vacuum ad-
vance. When the vacuum is greater at port 1 than at port
4, air flows freely through the unseated check valve and.
the pressure is 1nstantly equahzed

- VACUUM

- ADVANCE .
“CONTROL .
DELAY. VALVE

THERMAL
SENSOR —>

VACUUM
ADVANCE
CTO

VALVE
120°F (49°C)

'ENGINE COOLANT

°  TEMPERATURE

- ABOVE-120°F(17°C)-
: 90958
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. CHECK VALVE .

90842

ORIFICE

‘Fig. 16-21  Vacuum Advance Control Delay Valve

Functional Test

(1) Connect tee fitting at port 1 and port4.
(2) Connect Vacuum gauge to each tee flttlng

WARNING: Use eact'reme caution when engme 18 oper-
ating. Do not stand in direct line with SJan. Do not put
hands near. pulleys, belts or fan. Do 'not wear loose
clothing.

(8) Start erigine

(4) Observe gauges. Vacuum should be equal

(5) When throttle is suddenly- depressed, vacuum at
port ‘1 ‘will instantly decredse ‘but-vacuum ‘at port 4
should be maintained momentarlly o

(6) Stop engine. - HF T

(7) If defective, replace delay valve. i

(8) Remove gauges and tee flttlngs

VACUUM ADVANCE GONTHOL SYSTEM—SIX AND
EIGHT-CYLINDER ENGINES ,

Mamfold vacuum and carburetor ported vacuum-aré-
both used foi the ignition vacuum spark-advance meclia~
nism with-sixs and eight-eylinder engiries.-On some en-*

gines, a coolant 'temperature ‘override (CTO) valve
determines-the appropriate vacuum’source, depending

upon coolant temperature. On :other engines, a non-’

linear vacuum regulator (NLVR) valve combines mani-
fold vacuum at idle speed and carburetor ported vacuum
at a ratio that is proportional to the amount of throttle
opening. Refer to the Emission .Components charts in
Chapter 1A for appli(':able engine application.

Vacuum Advance coolanl Temperature 0verrldo (GTO]
Valve—Standard coollng SVsIam wE

General

On six- and elght-cylmder engines w1th a vacuum
advance CTO valve, the distributor vacuum advance is
controlled by carburetor ported vacuum after the engine
coolant warms to a predetermined temperature. Warm-

up driveability is improved by controlling the vacuum = -

advance by manifold vacuum.while the engine is ‘cold.
This is accomplished by the .vacuum advance control
system (fig. 1G-22). The:CTO valve is screwed into the
intake manifold ' coolant passage for six-cylinder en-
gines, and into the thermostat housing or intake mani-
fold coolant passage for elght-cylmder engines. A
thermal sensor at the CTO valve tip is in contact with
engine coolant (fig. 1G= 23). Dependlng on coglant tem-
perature, the CTO valve permits either manifold vac-
uurn or carburetor ported vacuum to control dlstrlbutor
vacuum advance. S -

NOTE: Some engine applwatwns utilize a standard
cooling system CTO valve in conjunction. with @ heavy-
duty cooling system CTO valve. Refer to. the Vacuum
Diagrams for actual applwatwns

IR #VAGUUM ADVANCE CTO VALVE
'OUTER PORT (1) - OPEN BELOW

CARBURETOR
VACUUM 1;’om i 155°F (68°C)
(PORTED VACUUM CEN’I‘ER PORT (D) - ALWAYS
SOURCE) . ~ OPEN
INNER PORT (2) - OPEN ABOVE
155°F (68°C)
ol > < SNQALIR, S "w‘l"
([ ARBET AN
( — \ :] :
\ , 2
" INTAKE g :
MANIFOLD . JETR I LE . . :
VACUUM R . o
SOURCE / 1>
DISTRIBUTOR
.VACUU%lg ‘
ADVANCE
MECHANISM

41209

Fig. 16-22 Vacuum Advance Control System—Typical—Six- and
Elght-Cylinder Enulnasf.yil‘_lh‘ Standard 'G@qllnn System
Operation . ) '

When coolant temperature is below 1556°F-(68°C),
manifold vacuum is exposed at port 1 and is applied to
port D. A hose connects port D with, the distributor
vacuum advance mechanism diaphragm. In this oper-
ating mode, full vacuum, advance-is obtained.

When engine coolatif teaches 155°F (68°C), the valve
is moved upward, blocking manifold vacuum at port 1.
Carburetor ported vacuum is exposed at port 2 and is
applied to port D. The distributor vacuum ‘advance

"mechanism diaphragm is now controlled by ported vac-

uum. Thls may be regarded as the normal operating

‘mode...



. amn oximately 1000 rpm,
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PORTNO.2 < ~—

P_onro-;[::‘
PORT NO. ol ?

" Fig. m 23 Vacuum Advanco cro Valva'
Funollonal Test

70654

Connect a vacuum gauge to the center port (D) of the
- CTO valve. Below 155°F (68°C) manifold vacuum should -
be. indicated on the gauge. Above 155°F (68°C) carbu-
retor ‘ported, vacuum should be. 1nd1cated on gauge
* Defective valves must be replaced :

NOTE:: Ported  vacuuni’ is not avazlable unth the
_ . thirottle ‘closed. Ported vacuum is only available when
_the throttle is opened to achieve an engme speed of

Vacuum Advance Coolant Temperature 0verrlde (cTO)
\Ialvo—Haavy -Duty coollng 8vs|am R s

General

"This is'a single function valve that is utilized i in con-
- Junction with a heavy-duty cooling system to prevent
overheatmg durlng high ambient temperature operatmg
conditions. It is connected to the engine coolant passage
in the same location as the CTO valve that is used w1th
standard cooling: systems :

NOTE- Some engine applzcatwns utzhze o hewvy duty
cooling system CTO valve in comwnctzon with a stan-
dard cooling system CTO valve Refer to Va,cuum Dza-
gmms for actual applwatwns L

Operation

When the coolant temperature is below the sw1tch1ng
temperature (220°F [104°C)), ported vacuum is exposed
at port 1 and applied to port D to allow ported vacuum to
control the distributor vacuum advance. When the cool--
ant temperature reaches 220°F (104°C), port.1 closes -

- and port 2 is connected to port D to allow manifold
vacuum -to control the distributor vacuum advance,
—~With manifold vacuum applled to the vacuum.advance:
lnechamsm engine idle speed is increased thereby im-.
proving engine cooling. efflclency and reducmg coolant
" boiling during idle speed engine operation. .

.ﬂ.

- Functional Test

(1) Connect vacuum gauge to port D (Dist) of heavy-,
duty cooling system CTO valve. Below 220°F (104°C)
carburetor ported vactium should be indicated on gauge

(2) Above 220°F (104°C), port 1 (Carb) closes and
port 2 (Manifold) is connected to port D (Dist). Mamfold
vacuum should now be 1nd1cated on gauge !

Vacuum Advance BTO Valvo Heplacamsnt—Six-Cylinder
Engine - -

WARNING: If engine has been recently opemted use
care to prevent scaldmg by hot coolant. System is
pressumzed

(1) Draln ¢oolant from radiator. Use clean con-
tainer so that coolant can be reused.

(2) Identify, tag and dlsconnect vacuum hosges from
CTO valve.

3) Place drain pan. under engme below CTO valve

WARNING: Use care to. prevent scaldmg by hot cool-
ant leaking from block when removing the 'valve '

+(4) Using’ 7/8 inch open end wrench remove valve
from intake manifold. - : A5 :

Installatin—Six-Cyllnder

(5) Install replacenlent CTO valve.
(6) Connect vacuum hoses to valve
(7) Install coolant. -

NOTE: Remove tempemture gauge sendmg‘”umt from ,
cylinder head to azd m venting air while filling the
coolmg system.

. Vacuum Advanco CT0 Valve Heplacemanl—Eigm cylmdor

WARNING If engine has been recently operated use
care to prevent scalding by hot-coolant. System is

pressurized.

(1) Drain coolant from radiator. Use clean con-
tainer so coolant: can be reused.

(2) Remove dir cleaner assembly.-

(3) Identify, tag and dxsconnect vacuum hoses from
CTO valve. . :

4) Us1ng 7/8—1nch open end wrench remove CTO
valve from thermostat housing (or intake mamfold)

(6) Install replacement CTO valve in thermostatv‘\;,-,_,
housmg (or intake manifold). - : -

. (6). Connect.vacuum hosesto valve. : -

- (7). Install air oleaner assembly

~ (8) Install coolant. : .

(9) Purge cooling system of air. - . ..
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Regulated Vacuum Advance Control System

General- -

For all six-. and elght-cyhnder englnes w1th a regu—;;

lated vacuum. advance control system, distributor vac-

uum advance s, pr1mar11y controlled by regulated,
vacuum. The vacuum regulation is accomplished by the

use of a non-linéar vacuum regulator valve (fig. 1G-24).
The ratio of the regulation (fig. 1G- 25) is proportional to
the engine, torque and rpm,

NOTE: The NL VR 'valce operates m conjcmctwn wzth, o.

CTO valve.

Fig IG 24 Non Linear Vacuum Hsgulator [HLVH] Valve

s REGULATED VACUUM .

‘ o e 4ee PORTED VACUUM
~ = == = MANIFOLD VACUUM

VACUUM

LOAD

Fig. IG 25 * ‘Non- Linear Vacuum Hnuulalur Valve' Operatlon

Operation

The NLVR valve has two 1nput ports (from manifold

vacuum and carburetor ported vacuum sources) and one
outlet port (to CTO valve). With no-torque or low-torque

engine operating conditions, the NLVR valve provides °

regulated vacuum (fig. 1G-26). Under: these conditions,
manifold ‘vacuum is high and ported vacuum:is either
non-existent or very low: The NLVR valve provides a

vacuum level that is somewhere between the two vae- -

uum levels. This is determined by the calibration of the
valve. As engine torque increases and ported vacuum
increases above the regulated value, the regulator valve
switches to ported vacuum. . A

90064

-~ NON-LINEAR =~
VACUUM
REGULATOR
VALVE " "{CARBURETOR
MANIFOLD . PORTED

VACUUM ... . . VACUUM

DISTRIBUTOR

CTO =~ REGULATED OR
VALVE  MANIFOLD ...~ ,VACUUM ADVANCE
VACUUM® ‘MECHANISM 90063

F|g 16-26 nagulatad Vanuum Aduanco Cnnlrnl 8vslnm—TyplcaI

Fun ! onal Tsst

‘Connect a vacuum gatige to the dlstributor port (D) of
thie:NLVR valve. With“the" engme at idle speed;a vac-
uum level of approximately 7 in. Hg (24 kPa) shouild be
indicated on the gauge. As.the throttle .is.opened and:
engine speed increases, ported vacuum-from the carbu-
retor should be indicated on the vacuum gauge

noplanamanl

(1) Identify, tag and dlsconnect vacuu’ hoses Re~
move NLVR valve. ’ )
(2) Connect vacuum hoses to replacement valve

NOTE E’nsure vaguum hoses are connected to correct
valve por’ts ’ ,

Forwarl Delay Valv o

Certam engmes employ a. one—way forward delay
valve (fig. 1G-27) in the vacuum advance circuit to im-
prove dr1veab1l1ty and also reduce undeSIrable hydro--
carbon (HC) emission,

The Valve: funct1ons to delay the effects of sudden'
increases in vacuum’ during qulck throttle clos1ngs and
thereby prevent sudden ignition advance during engine
deceleration.

Functional Test

* (1) Connect external vacuurm source to- port on black
slde of delay valve.

- (2) Contieét one ‘end of* 24- 1nch (60 ¢m) sectlon of
rubber hose to vacuum gauge and other end to pOrt onl
colored side of valve. *+ & -

(8) 'With-elapsed time dev1ce inview and a constant
10 in. Hg (34 kPa) of vacuum appl1ed note time required
for gauge pomter to move from 0 to 8 1n IIg (0 to 27
kPa) ‘

“(4) Compare tlme to acceptable t1me llmlts hsted in-
Forward Delay Valve Time Limits chart -
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h VACUUM SOURCE
. CONTROLLED SIDE SIDE WILL BE

IS ' BLACK (FORWARD)
COLOR CODED OR

- WHITE (REVERSE)

W i

| ':3

COLOR CODED SIDE OF DELAY VALVES
HAS A CROSSHATCH PATTERN THAT IS

_ALWAYS CONNECTED TO THE COMPONENT .
BEING CONTROLLED 4i083

qu 16-27  Delay Valve Code

NOTE: While testing delay valves use care to prevent
oil or other foreign material from entering vacuum
ports,

(5) Replace valve if it- falls test otherwise, mstall

original with black side toward vacuum source.

NOTE: In addition to the valves listed in the chart,
certain engine applications employ o two-way delay
valve. The body is orange and the minimum and mazx-
tmum delay time limits are 0.2 to 0.4 seconds.

Forward Delay Valve Time Limits
Color and I dentification

‘Part Numbers Time In Seconds

Reverse Delay Valve

Along with the forward delay valve, a reverse delay
valve is used with certain engines to improve cold engine
drlveabxhty and to reduce undeSIrable hydrocarbon
(HC) emission,

When an engine is started, manifold vacuum applied

-+ to the distributor vacuum advance mechanism advances

ignition timing. When the engine is accelerated mani-
fold vacuum decreases causing the ignition timing to be
retarded. To prevent the sudden retarding of ignition

- timing during acceleration, a one-way- reverse delay

valve is inserted in the vacuum iine to delay the effects
of the decrease in manifold vacuum.

Functional Test

@ Connect external vacuum source. to port on
white side of delay valve.

(2) Connect one end of 24-inch (60 cm) section of
rubber hose to vacuum gauge and other end to port on
colored side of valve.

(8) With elapsed time device in view and a constant
10 in. Hg (34 kPa) of vaculim applied, note time required
for gauge pointer to move from 0 to 8 in. Hg (0 to 27
kPa).

(4) Compare time to acceptable tlme limits Jisted in
Reverse Delay Valve Time L1m1ts chart.

Reverse Delay Valve Time Limits

Part ‘ Numbers Time In Seconds = Color and Ide‘ntificationi

. 3235938 1o$ 2 White;Gray
3230422 200 * 40 Black/Green 3235939 20 4 White/Brown
3231118 100 * 20 Black/Yellow - 3236285 4% 08 _White/Purple -
3231379 635 F13. Black/White 3237131 375 75 ~White/Red
3235261 10 * 2 Black/Gray 3237141 . 100 £20 White/Yellow
3236284 4t 08 Black/Purple 3237184 1513 White/Gold
3237293 20t a4 Black/Brown 3239383 -2+ 05 White/Orange
3239134 2% 05 . Black/Orange : 81182A

NOTE: ' _ o
Two Way Delay Valve NOTE: While testing delay valves use care to prevent
a ela . . . .
3239288 + 05 Orange/Orange oil or other foreign matter from entering vacuum ports.
F°“gg§g1'1‘°"°-"‘° Delay V*;;"g + 16 Black/Blue (6) Replace valve if it fails test, otherwise, install
547883 30t 06 Black/Brown original valve with white side toward vacuum source.
S ‘811828 ‘ Co R ' ’
SPECIFICATIONS
Vacuum Advance Control System Specifications.
ENGINE STANDARD COOLING HEAVY DUTY COOLING
1ToD 2ToD 1ToD 2ToD
4-151 Below . Above
~ 120°F (49°C) 120°F (65°C) —
6-258 Below Above Belovs) » Above
155°F  (68°C) 155°F (68°C) 220°F (104°C) -~ 220°F (104°C)
8-360 Below Above Belowb Above
- 155PF (68°C) 155°F {68°C) 220°F (104°C) 220°F (104°C)

NOTE: TEMPERATURES ARE NOMINAL VALUES

81094A









