Part 8: Chris Graham investigates Ford’s EEC-IV management
system as found on the ( sranada 2. 9.
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TYPICAL FAULTS
1. Idle surging

2. General hesitation
3. Rich mixture

advice to owners and mners alike re-

garding the preparation and basic tun

ing necded betore any serions diagnos

tics work is carred out
TFi MODULE

FUEL PRESSURE
REGULATOR

THROTTLE STOP

ADJUSTABLE CAM

& LINKAGE

Basic tune-up

First remove the ar mduction trunking
«or that the thrortle body can be washed
out. This can be badh contamin wed
(depending on age). Ao thoroughly
wash out the plunge valve which s part
of the wdle control mechanism (o re
llnu\('.ﬂ}l.ﬂh-al!(l( !nnll\,

\'.lLl St that the (!Illi”'( \I-vlnx.ui
justed correcthy so that the throttle dises

ECU, INTERNAL
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are not fouling the body, The StOp Iy
often wrongly nsed 1o l_n--\ul( e ad-
imstment. Carctully check the throntle
potentiometer voltage This s a five-vol
component and has an output which
should range trom 0.6-4.5V In & ven
smooth. linear transition. It is not ad-
justable so, 1 the reading s mcorrect,
then it's probably the throtle stop
which is at tault (driving the voltage too
high. I the voltage is wrong but the
stop setting is OK then the throtile pot
is at fandt and this is a common failure
Check \n')‘vi\ and earth also
Frisure that both the air flow meters
ves, there are twol) are free rom ab-
striction and are not sutfering from
Waler IZress L Commmot lvlnhll'lll o
older vehicles). There are also a num-
ber of niudti-pin sockets towards the rew
{ the engine which can sutfer with
often cansed In careless

wiler oo

seam cleaning ). so make sare that all
are clean and lubricared

Check that the distributor cap, rotor
arm and HT leads are completely clean
Inspect the leads tor chating because
the route they take can promote thus.

1
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hould normally be o h]:'n‘!l bt
olten then fastenings are damaged o
missing. Pay attention to the connec-
tions on the cotl, which is on the n/'s
nner wing.

Frank savs that confusion olten arnses
concerning igninon and naxre ad
sustments and he otfers the following
advice. The octane service socket, which
is located next tothe coil s a three-wire
(red. blue and vellow stripe ) devie e and
st be disconnected trom the ECU for
all tune-up procedures

When

MANAZCINCNT SVSLemn must he put inte

setting the ignition tming the

cade b which represents asenice staie
and puts the igninon tming mto 4 flat
or fixed timing mode (the SPOUT sig-

4

This is the octane or
service socket with
its red, yeliow and

blue wires. One or
more is cullo
achieve
ignition/tickover
adjustment.

T ENGINE MANAGEMENT

|
| EEC-IVisa full engine management sys-
tem controlling both ignition and fuelling
from one control unit. It utilises many of
the inputs which have been detailed in
previous articles.

it uses two air flow meters, a throttle
potentiometer, a coolant sensor, an air
temperature sensor (found in one of the
air flow meters), two relays feeding the

ed under the dash on passenger side).
Later models feature KAM (keep alive

are retained provided the battery or fuse
is not disconnected.

injectors which are wired in two sets of
three requiring two outputs from the ECU
(pins 58 + 59). All are triggered together.
An idle control valve is mounted on the
throttle body.

Some models are also fitted with a
closed-loop control with a charcoal can-
ister in the tank for emission purposes,
| while others have power steering and air
| conditioning fitted which both effect
inputs/outputs to the ECU and influence
the idie control.

Fuel supply is via a fuel pump which is
normally externally-mounted at the rear
of the vehicle with a separate fuel filter
next to it. Some models also feature iner-
tia switches as a safety precaution.

A distributor is fitted at the back of the
engine and features a Hall effect trigger
{square wave output). mounted on which
is the TFi module named after its manu-
facturing process — Thick Film Integra-
tion. This controls the primary coil switch-
ing (dwell). The Hall signal output to the

| up). crankshaft speed and position infor-
| mation and is then sent to the EEC-IV
module. Here it is modified with reference

memory) which means that fault codes |
| certain input failure thanks to a ‘limp |

|
|
[

fuel pump and ECU respectively (mount- |

There is a standard fuel rail with six |

| enable extraction and easy testing.

TFiprovides the PIP (Profile Ignition Pick- |

to engine speed, temperature and load |
signals to provide a SPOUT (spark out
signal) back to tne TFi (mapped ignition
signal). This is used to switch off the coll
primary circuit (ignition point).

The distributor signal is referred to as |
PIP (profile ignition pick-up) and the returm |
signal from the ECU is termed SPOUT |
{an abbreviation for spark out). There is
no knock control as such but Frank says
that these engines rarely suffer from
pinking.

The system has the ability to withstand

home' default mode. These include the
SPOUT signal. If this stops then the
engine will continue to run (with flat igni- |
tion timing) on the PIP signal only The
engine will also run if the air flow meters
are disconnected.

The ECU itself is mounted in the pas-
senger compartment, on the n/s of the
vehicle above the footwell space. Itis con-
veniently clipped into place and the con-
necting wires are sufficiently long to

One important difference between this
system and the four-cylinder EEC-IV ver-
sion detailed earlier in this series (Octo-
ber 1994 issue) is that, although all the
injectors are controlled together, they are
actually only triggered once per cycle.
Consequently, injector duration is twice
as long as on the other varnants. This |
amounts to 4-6ms when hotand 10-12ms
when cold. During cranking enrichment
(only when cold) this can be pushed to
20-30ms!

There is also a frequency modification
facility which will trigger the injectors for
multiple operation as well as forincreased |
duration under conditions of heavy load.
This. according to Frank, effectively elim-
inates flat spots due to poor fuelling.

S

nal is removed ). This enables the base
timing to be setar 12 BTDCG and also
parks the idle « ontrol valve. Achieving

code 60 setting officially requires ac ode

reader but, Frank savs there isa short
cut. Disconnecting the throtte pot.
switch will detault the system imto corde
60 (but will, of course, generate a faul
code aswell).

With the engine running on code 60
the tickover should be smooth (at about
S50rpm) and it will then be possible 1o
set the timing with astrobe light = twist-
ing the distributor body as required. Ex-
iting from code 60 will re-ntroduce the
idle control and igmtion inap alter
which the tuel-ai rano must be tae kled.

Becanse there are twin air flow meters
there can be a conflict between the two
in terms their ontpuis to the FOU. As a
rule of thumb set the air bleed screwon
the rear meter to the fully closed posi-
tion. The one on the frontmeier shouldd
be adjusted normally 1o produce a CO
content of about 1.57% . I this cannot be
achieved by adjustments on the tromt
meter alone, then open up the bleed on
the rear one progressively unul the cor-
rect figure isobtamed. B .mL\lu-lwn.n]

I

method is 1o bleed a linde off both me- |

ters toachieve the nght level
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Given these adpstments, then the en-
gine should be tuclling and idling satis-
factorily. I then vou wish 1o introduce
enhancements tor unleaded tuel then
the octane service socket mist be used.
I he blue wire will retard the ignition by
two degrees, the red wire by four degrees
.l[l(! both h)-,il'lln'! by six cle grees ln
mike such adjustments the tool is con-
nected and the wires whose functions
e NOT wanted should be cut. Retard-
ing the ignition may well slow the wdle
speed but by carthing the vellow wire
voul can increase thas by some Grpm.
With regard 1o the use of diagnostic
cquipment, Frank doesnot think thata
code reader s !:.xl!nlll.ll‘\' recom
~ncended. The codes 'nrwmwl are all
ample and EECAIV does not allow tor
the extraction of voltages and other cal
culations in this wav. Theretore, it's
more worthwhile to work on voltage
readings taken conventionallyv. The
cade reader., of course, is usetul for ob-
taming code o,

On later versions, which have a “keep

TECHNICAL SPECIFICATIONVS

Wire 1

Wire 2

Throttle pot

(Wires numbered

on socket) Wire 3
Coolant sensor Earth
Qutput

Air flow meter
Front

(4-wire)

yellow stripe
red stripe - output

supply
earth

black stripe

brown wire
Rear red stripe - output
(3-wire)

black stripe - supply

brown - earth

Idle speed valve Supply -

Injectors Supply

Duration - 4-6ms hot

Acceleration ennichment

30-35KV
12-15V at dle

Coil output
Plug volitage

‘ Alternator 13.5-14.5V
| Ignition timing

cOo 1.5% at idle

HC 200-300ppm at idle
| co2 13%4+ at idle

02 1% at idle

air temp

{ KAM) functon, the use
of a code reader is more beneficial be-

| S

alive memony’

canse historical taults can be viewed

Fault correction

One of the most common faults with
the 2.9ditre Granada engime s idle
speed surging. It can both stall or race
up 1o 1L.500rpm and this can happen
both when hot and cold. We've already

0.6V-4.5V
SV supply
0.25V earth

ECU (pin 47)
ECU (pin 26)
ECU (pin 46)

0.25v

0.5-0.7V hot 4.5V cold (pin 7)

2.7-29v @ 25°C (pin 25)
1-1.2V @ 900rpm (pin 27)
1.7-1.9v @ 2,000rpm
4.5V max

5V (pin 26)

0.25V (pin 46)

0.4-0.5V @ 900rpm

1.3-1.5vV @ 2,000rpm

4.5V max. (pin 43) {
5V (pin 26)

0.25V (pin 46)

2V from main relay

12V from main relay

8-12ms cold
30+ms (full load)

20V snap load

12-14" (minus 2/4/6 degrees with service socket)

0.5% at cruise

100ppm or less at cruise
13.5-14% at cruise

0.5% at cruse

and distributor-
mounted TFi module

established the importance ol keeping
the throttle body and idle contral valve
thoroughh clean butitr's also worth e
membering the importance of an leaks,
Ihere are two rubber hoses trom the an
{Tow meters and various other vacuum
pipes which mav have split, pet ished o
heen disconnected. Check all carefulls
and carry out manifold vacuam checks

I he throttle stop must be set con
vecthv and the voltage output ol the
throttle potentiometer measunt d with
an accurate voluneter, The base output
ol the latter must be no greater than
0.8V higher values will cause the FCl
to disconnedd the wdle control vahve
which is bad news. Washing out the idle
control valve will normally cure most
lnnhh'lnx bt in some cases i1 may have
;lbh('|l"!.l‘ll"ll_

Finaliy
worth remembering that there s a

il wdle "nu'!)lrnh pPersist i's

diode fitted across the idle \;u-ni Con
trol circuit (in between pin 21 ol the
ECU and the supply trom the man
relay Ihis diode,

back teed, is taped into the vehicle's

which pre vents o

wiring harness along the top ot the en
gine in between the two viinder banks
It's colonred grevand is eviindrical with

a diode ssmbol stamped on it It can be

The throttle stop and roller bearing linkage are
important factors when tuning this engine
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checked with an ohims meter

accelerator pedal becanse link-
age difficiencies mav also be
causing problems

I'he voltage necds to be cor-
rect at the
range becanse the full-load en-

richment is tnggered by avolt-

1. Main relay

1.5V end of the | 2 Fuel pump relay

3. Injectors (cyis. 1,2, 4)
4. Injectors (cyls, 3, 5, 6)

across the diode which will 40—, @
show infiniy (a block ) one wa GO} Ead Bem dith From ignmion Switch
and a resistance reading the 37::1————— L el 12V trom Battery
ather. This is the correct con- 57
dition. 22) o E- @
Problems with the throttle EEC-IV | Fuse ___ FusiPump
pot. cant also give rise 1o the sec- Ecu Sane ‘ {
§ IC
ond maost common problem SB‘F————jr nr \
which is engine hesitaton. The ‘ —e— @
output lrom T TG (O 1
. . . 59 B — —f 4
ponent provides important in- £y 4.@®
formation tor the ECU regard- — P —4)
ing idle control and tuel en 21— @@
pchment  during  drving, 6] iede el el
Faults with the throttle pot. will 16_75_—_3—' Ec:mwau
. “ ' Supply (va "ﬂw'.d"‘v
lead to drivability problems in 20— @
the torm of loss of power and | T i
: 410)
flat spots, particularhy through
the mid-range. ¢ 1
2] ) as5}h R >
Ihe way to distinguish this i;‘_' l
fault simply involves a volt p - _E ?1" ) 1._‘©
meter. Attach it o the output
- . i . 4
:\y:ln:fl_llju _lll""'”h -pm. '“_'_m;:' 27 A_,,.o,; = @
—gllt Hiracer o1 green o 25 inlet Aw Temp Ll.#ﬂ
pini 47 on ECL ). and check the ct
voltage 1ange berween the e = i
open and < losed  positions, - -\_}] @
Fhis ideally should bhe 0.6\ >
when dlosed and 1.5V fully 26» - -
open. It's mmportant that the 43_3_ @
srogression up this range is
Ismuulh el '\\nhnul IL"u e :}8 @
- I = ®
jumps and carciul observation 2Byp———"7"
| enm—— 4 TS
of the volumeter is required o ’
. | 1 o ™~
check this. Frank advises that :g;_-—_—_f——“ @
this check be made from the {%J o ek e en

FORD EEC-IV ENHANCED

10. No.1 vane airflow meter
11. No.2 vane airflow meter
12. Fuel temperature switch
13. Road speed sensor (varies as

but this is casy 1o check, Wath
the induction hoses removed,
use a \'(l‘l h“')l(‘"ll'lll o ‘lp('ll
the vane smoothly through s
operating range to make sure
that it s free. Check the voltage
supply, the carth {(sce spec.
table) and the voltage output.

he latter is identcal to the
throttle pot. so the checking
procedure is just the same. Use
a voltmetwer or oscilloscope,
switch the ignition on and
check that the output of both
meters progresses as it should
as the vanes are opened. 1 all
is well then the twa should
then be checked with the en-
gine rnning.

At this point an importaid
difference develops because
the two air flow meters pro-
| duce shightly differentvoltages
atidle. The front one incorpo-
rates the wdle control valve cir-
- cuitand Frank savs that issvolt-
age output should be about 1V
atidle. The rear one should be
slightly less at about 0.6V, At
cruising speed (3,000rpm) the
two outputs should thearen-
cally be balanced and this can
be achieved by carefully ad-
justing the air bleed screws.

I the voltages of the air flow
meters are correct then the
second possible cause of mix-

tare richness is excessive fuel
pressure. Thisisgoverned bya
pressure regulator me nted at
the rear of the engine near the
distributor.  The  pressure
should be 2.5bar without vac-
uum, Sbhar with and, of course,

age threshold of about 4V so 5. 1dle speed control valve rgar .!mtales) . vou will need a fuel pressure
: . 6. TFIIV igntion amplifier module 14. Air conditioning clutch signal v ¢ ehack d

top-end power will be reduced . - | gauge to check this,

. . 7. Engine coolant temperature 15. Neutraldrive signal (automatic | i e
it voltage levels are not high s gearbox only) ‘ Discrepancies in the pres-
enongh. Insutficient fuel will g aoconeric pressure sensor 16. Idle speed adjust i sure, apart from being (..mwd
be supplied during hard accel- {optional) 17. Octane adjust [ by obvious factors like @
cration. Another important 9. Throttle potentiometer 18. Diagnostic connector ’ blocked filter or tank retarmn,

function of this svsten is that

while the heing
cranked and the throtle pedal is fully
depressed (producing V- from the po-
tentiometer ). the fuel will be cut off 10
prevent flooding. This, again, is trig-
gered by the output voltage so 1S vital
that it reaches the correct upper it
Ihe throttle pot. requires a5\ supplh
and a good earth tor accurate perlor-
mance so check this caretully. Shonld
itneed to be replaced thisisa stmple ap-
eration. [t's held in place by a couple ol
small serews and a locking device and
no adjpustment is required. The cost is
abont 30, Later versions have gold-

motor I

plated pins as 4 measure against corro-
o §hese mast be matched tosockets

with st by treated termimnals

Diagram courtesy of FKI Crypton Ltd.

Another lactor which can influence
the throule pot. voltage, apart from the
base idle stop. is the throttle body link-
age. This incorporates a cam mecha-
nism with a roller bearing and the ad
justment of this is important to ensure
that the throule shuts tully and that the
correct voltage range is achieved.

A rich mixture which cannot be cor-
recthv adjusted isthe third common lail-

ing of this system. There are potentially
two Cases of this, one is that the air flow
meters have been badhv adjusted, sul-
fered water ingestion or have voltage
supply and “or earth problems.

Water ingestion can cause the air
vane to be hesitant or partially seized

are ustally the fault of the pres
| sure regulaing valve. Replace-
ments cost about £30.

i the fuelling is sull not right, as-
suming vou have also checked injecton
duration and the mputs from the
coolant sensor. air low meter and throt-
tle pot., thenit'sworth investigating the
condition of the injectors using the ser-
vices of a specialist with a flow bench.
T'his, though. is not a particularly com-
mon problem.

My thanks toFrank Massey, Svkes-Prekavant
and FKI Crypton Ltd for their help with the
frreparation of thes feature.
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