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¢ laad sensing — The driver controls
6 power output by varying the
thiattle Gpening and therefore the flow of
ito the engine, The air flow determines
the pressure that exists within the plenum
chamber, (he pressure being a measure of
the demand upon the engine. This pressure
is used to provide the principle control of
fugl quantity being converted by the
pressure sensor ‘A’ into an electrical signal
to be passed to the ECU ‘F’. The signal
varles  the duration of the injector
operating pulse as appropriate.
The pressure sensor is fitted with a separate
diaphragm system that compensates for
ambient barometric variations.

[s7207

Engine speed sensing — The trigger unit ‘L’
fitted within the &waocig has two reed
switches mounted 180" apart so that they
are closed alternatively, one each
revolution of the crankshaft. Each switch
‘triggers’ the ECU to produce the timed
electrical current pulse to a group of six
injectors, although the trigger switch itself
has no part in determining the pulse length.
In addition to this primary function of
initiation of injection, the trigger unit
switching is monitored by the ECU for
frequency of operation. From this signal an
engine speed function is determined that
modifies the pulse width, already
established by manifold pressure, to take
account of engine speed — dependant
resonances in induction and exhaust.

Temperature sensors — The temperature of
the air being taken into the engine through
the inlet manifold and the temperature of

the coolant in the cylinder block is
constantly monitored. The information is
fed directly to the ECU.

The air temperature sensor ‘Q’ has a small
effect on the injector pulse width and
should be looked upon as a trimming
rather than a control device. It ensures that
the fuel supplied is directly related to the
weight of air drawn in by the engine. As
the weight (density) of air charge increases
with falling temperature, so the amount of
fuel supplied is also increased to maintain
the optimum fuel/air ratio.

The coolant temperature sensor ‘R’ has a
much greater degree of control although its
main effect is concentrated while the
engine is initially warming up. The coolant
temperature sensor operates in conjunction
with the cold start system and the auxiliary
air valve ‘M’ to form a completely
automatic equivalent to a carburetter
choke.

Cold start system — For cold starting,
additional fuel is injected into the inlet
manifolds by two cold start injectors ‘D’.
These are controlled by the cold start relay
‘E’ and thermotime switch ‘B’. The
thermotime switch senses coolant
temperature and depending on that
temperature, interrupts or completes the
earth (ground) connection for the relay.
When the starter is operated, the cold start
relay is energised with its circuit completed
via the thermotime switch. The
thermotime switch also limits the length of
time for which the relay is energised, to a
maximum of eight seconds under
conditions of extreme cold. This
enrichment is in addition to that provided
by the coolant temperature sensor. If the
coolant temperature is above the rated
value of the thermotime switch, the
thermotime switch does not operate; no
starting enrichment being required.

Cranking enrichment — The ECU provides
an increased pulse duration during engine
cranking in addition to any enrichment due
to the coolant temperature sensor or the
cold start injectors. The additional signal

reduces slightly when cranking stops but

does not fall to normal level for a few
seconds. This temporary enrichment
sustains the engine during initial running.

Throttle switch — The throttle switch ‘K' s
a rotary switch directly coupled to the
throttle pulley. It contains sets of contacts
that provide information for the ECU
regarding the position and movement of
the throttle butterfly valves. The operation
of these contacts is as follows.

1 Throttle closed (idle) contacts

These contacts establish a specific, .
slightly richer, level of fuelling while
the throttle is completely closed and
the engine is running at idling
revolutions. While the throttle is in
this position, the exhaust CO level can
be varied using the idle mixture
control knob on the ECU. This knob
MUST NOT be moved unless correct
test equipment and skilled personnel
are in attendance to monitor changes
made.

2 Throttle movement contacts
Immediately the throttle is opened a
series of 20 make-and-break contacts
are put into circuit. If the throttle
butterfly is opened quickly a slight
delay occurs before the pressure
sensor reacts to the change in
manifold pressure. This period of
delay, is overcome by the throttle
switch contacts which transmit a series
of voltage spikes to the ECU. These
signals produce an increased pulse
duration while the throttle is moving,

On certain cars full load enrichment is
provided by revising the response curve of
the manifold pressure sensor. In these
instances the full throttle enrichment
contacts necessary for cars to USA Federal
specifications are not used.

Flooding Protection System

When the ignition is on but the engine not
cranking, the fuel pump will run for one to
two seconds to raise the pressure in the
fuel rail; it is then automatically switched
off by the ECU. Only after cranking has
started is the pump switched on again.
Switching control is built into the ECU
circuitry. This system prevents flooding
should any injectors become faulty (remain
in the open position) and the ignition is
left switched on.

lant temperatiie .iwgwwﬁﬁs
coolant tempe 18 pievent stalling at
cold wtart and cald i Wﬂ tigne due to
the incrensed m_.mm of the engine, the valve
opens to allow alr to by-pass the throttles
and so increase engine speed. In addition to
the main coolant temperature fegulated air
passage, the auxiliary alr valve has a by-pass
controlled by an adjusting serew .Iu.ﬂww:
screw controls the idle speed by regulating
the air flow.

e

GOOD PRACTICE

The following instructions must be strictly
observed.

1 Always disconnect the battery before
removing any components.

2 Always depressurise the fuel system
before disconnecting any fuel pipes.

3 When removing fuelling components
always clamp fuel pipes approximately
1.5 in (38 mm) from the unit being
removed, Do not overtighten clamps.

4 Ensure rags are available to absorb any
spillage that may occur,

5  When re-connecting electrical
components always ensure that good
contact I8 made by the connector
before fitting the rubber cover.
Always ensure that earth (ground)
connections are made on to clean bare
metal, and are tightly fastened using
correct screws and washers.

WARNING

1 Do not let the engine run without the
battery connected.

2 Do not use a high-speed battery
charger as a starting aid.

3 When using a high-speed battery
charger to charge the battery, the
battery MUST be disconnected from
the rest of the vehicle's electrical
system.

4  When installing, ensure that battery is
connected with correct polarity.

5 No battery larger than 12V may be
used.
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Battery:

Connections:

Ignition
System:

Fuel
System:

Trigger
Unit:

Pressure
Sensor:

Cold Start
System:

ECU/Amplifier:

Temperature
Sensors:

Battery depleted, giving insufficient cranking speed or inadequate spark.
Check battery condition with hydrometer; Recharge, clean and secure
terminals, or renew as necessary.

Ensure all connector plugs are securely attached. Pull back rubber boot
and ensure plug is fully home. While replacing boot press cable towards
socket. Ensure Electronic Control Unit (ECU) multi-pin connector is fully
made. Ensure all ground connections are clean and tight.

Check ignition system as detailed in electrical section.

Check for fuel pipe failure (strong smell of fuel). Check inertia switch
closed. If necessary, clear fuel tank vents or supply pipe.

Check operation of reed switches; engine will not run unless both reed
switches are satisfactory.

Ensure manifold pressure reference pipe is attached to sensor and is not
twisted, kinked or disconnected elsewhere. Engine may start but will run
badly.

Fault conditions could cause cold start system to be inoperative on a cold
engine, or operative on a hot engine. Ifengine iseither very hot, or cold, these
particular faults will cause the engine to run very rich. Check cold start
system, see 19.22.32.

If either of these components is faulty it is possible that various groups of
injectors will be inoperative. This will range from barely detectable, one
group, to very rough or no start, two, three or four groups. The ECU may
also be responsible for any degree of incorrect fuelling. Before suspecting
the ECU for fuelling problems, however, all other likely components
should be proved good.

Ensure all hose and pipe connections are secure. Engine is, however, likely
to start more easily with air leaks if cold, as air leaking augments that
through the auxiliary air valve. A leak, or failed air valve is shown up,
however, by a very high idle speed when engine is warm and air valve main
passage should be closed.

If either sensor is short-circuited, starting improves with higher engine
temperature. Engine will run very weak, improving as temperature rises,
but still significantly weak when fully hot. If a sensor is open circuit, or
disconnected, engine will run very rich, becoming worse as temperature
rises. Engine may not run when fully hot, and will almost certainly not
re-start if stalled. Effect of air temperature sensor will be less marked than
coolant temperature sensor.

Auxiliary
Air Valve:

Throttle
Switch:

Throttle
Butterfly:

QOverrun valve:

Compression:

Idle Fuel

Control Setting:

Air Filters:

Throttle
Linkage:

PROCEDURES FOR RECTIFICATION OF CAUSES SHOWN IN TABLE

Check opening throttle, If englne lmmediately st
adjustment, and re-check start with cloged theatie,
engine hot. Check cold start, Check throttls re
sticking or maladjustment as a sticking (hrottl
incorrect idle speed adjustment on a previous occusie

Check operation of throttle switch. Incorrect ?:om.
switching will give this fault.

Check adjustment of both throttle butterfly valves, ensure et
correctly fitted, and throttle not sticking open.

Check operation of overrun valve—19.20.21.

Low compressions; a general lack of engine tune could cause this fa
Check engine timing, ignition timing, and function of ignition system
complete. If necessary, check valve condition.

Set butterfly valve (see 19.20.11). Set idle speed adjustment screw
19.20.16/17/18 to obtain 750 rev/min with engine fully warm. Remove
cap from air injection diverter valve to interrupt air injection. Run engine
at 2,000 rev/min for 15 seconds and return to idle speed. Adjust idle
potentiometer (see CAUTION) on electronic control unit to obtain
required CO reading (1—2%) at sampling point in the end of each air
injection rail. Refit cap to diverter valve and reset idle speed if necessary.
CAUTION: This knob MUST NOT be moved unless correct test
equipment and skilled personnel are in attendance to monitor changes
made,

Remove air filters and check for choked filter element.

Check throttle linkage adjustment and ensure that throttle butterfly valves
can be fully operated.




Y

‘(1930wgjoA
M SjqED y00yd) Jnoad AB[dI IO)IB)S PUB ‘UYIIIMS
tu.m\:::_:mf fuipnpour  suorppauuod  pue  s9[qed
11 yoay) ‘dorp aFejjoa oaIsseoxo 10 “jefj Arajjeq

AQ’6 MOTeg

‘FULITM PIJRIOOSSE PUEB SUOT}IUUOD
[1¥ ‘prouajos ‘Aejar 10)1e)s ‘Yyojims 1Ie)s/uonIudt joay)

93e12dO J0U S0P
I9}Ie)s ‘SUIpBRA ON

‘Aeja1 1931e)s Jo uonjerado Yooyo

OS[Y '(NDH Uo g [eurwIa) 03 9[qed oays) N
pue ) [pUIULIO) Ae[I JOLIBIS UOOM]IDq NI uadQ

sojerado 1931818
‘durpeal oN

gunjueId
AMYM ATI0'6

SHITINTI ANV SLTINVA 3TdISSOd

LOTIIOONI

RIOLE:R.(0)0)

ONIAVdd d9.L9NW

SLTOA JANVYHD, LV IIHOLIMS — JOLOW u-m:..y_<.~.m HLIM ANIONY
LV dOVITOA JDdHD — € LS4l

ANVUD — (81 TVNIWYAL) NDF OL Addd LAVIS

*Aerar urew
1O /8 [eUIlId) PUB NDF JO 7 Uld UIM]BQ SUOTIIAUUOD
lood 10 jmoImd uado I10] Yooyo Inq ‘I s3] Sy

3urpear oN

ASTI—1]

SHIAEINEY ANV SLTINVA FTGISSOd

LOTTIODNI

1099900

ONIAVIY d9LdN

{Z SLTOA, LV ITHOLIMS — 104 OL S41TddNS FOV.LTOA MIDFHD — T LSAL

*§10BIU0D AR SSOIOE IO ‘NDH JO 9 puE
[ 1 suid 03 a1qeo ur saue)sisal Y31y 10 ‘1B[J AI19)38g

AT1 MORq—MOT

‘A1ddns A19138q Yo9yd
‘A0 J1 ‘Aejar Jjo (¢ Teuruia) je 95e}[0A Yoy) (9)
‘SUOID2UU0D pUNOI3 §I1 pUB (§§ [BUMLIA])
Aejax yoayo ‘A10)oejsnes JT ‘ydImMs uontudr wolj
pPagy Nooyd ‘A0 JI ‘Ae[dl urlew JO 9§ [BUTULId)
je adejj0a oayod ‘poasidioua jou Aeppr urep (q)
*Ag[a1 UlRW JO /Q [RUMUIID) pUR NDF JO
91 urd U2aM)3q SUOTOAUUOD Jood 10 o uadQ (B)

durpeas oN

ASTI-IIL

SHIAHWHY ANV SLINVA 9T4ISS0d

LOTIIOONI

RPOL RN (010)

ONIAVIYd Jd.LIN

I SLTOA, LV I1 HOLIMS — 124 OL SAI'TddNS IDVLTOA XIIHD —1 LSAL

'V HEg Ul 53593

Jo uonapdurods uo uonIudr jjo yoymg
*§182] JoIngy )M Fumunuos

aI10jaq punojy syney  Aue  Amoay
"JIBYD 189} Uo

pajeatput uaym sayorims ysnd Fuisn pue
II yonms uo uonsod mau 03 Furaour
‘Y 1Bg JO pua un Funsa) anuruo)

032 ‘@nyd-nnur

‘Aiddns  uonmudr  NOaYd  ASIMIAY)O
‘Qjeurnun(yl p[noys xoq 3s33 uo duref
Sururepy 'y MEBJ UT §)$9] [[B I0] UO
9AB3[ pue UONMUSI J[OTYaA UO YIJIMG
11 Y23IMs UO | SYOA, 309[38

‘| YOIMS UO (] YOIIMS, 199138
‘Snpd-13nuw ssourey 9[d1yaA 03 1ojdepe
npd-nnu  Aem-gz Xx0q 383} 109UUOD)

‘nodg
woly Fnyd-nyinw SSAUIBY JOSUUOISIF [

vV ueq

SNOA NNVED

0 1snav
HOSNIS NSSIdd

| 30108815
L HOLNAYISKA

E 3LIO8HL

1 31LLO¥HIL

YNOIS
UNSS3dd

INIDONT NNy

€ AD3HD 1BN4
1 %D3HD 13n4

aNNO¥o 23S wWidd

YOSNIS 3¥NSSIHd

©

Ll HOLIMS

€ 510
HOLDINI

*SUOTI09UUOD SULITM
urew SuryeoIq Io SuIyBW UIYM SIUIT] [[B je
J30 poyojms sI uonudr amsuy :NOILLNVD

xog
1831, LSALIAT, 10 suononysuy FunerddQ

'V ueg
s fupuauron ampaesord 1sa) Fuimoriog

{

9Y) Jno ALed ‘unl 01 sasnjar [[Is auiBua Jj

*A1010®]ST)BS UID)SAS
uUonIUSI 2INSUD puUB UONIPUOD  AI9)jeq
yooy) ‘derys 3urpuoq sisseys 03 ourdud
pue  suoTlOdUUOd  AI1913Rq  Ape[noned
QY81 pue uEaD AIB SUOIDAULOD [[B dINSUY

NOLLVAVATHd




TEST CHART — PART A

CALIBRATE

METER CIRCUITS TO BATTERY VOLTAGE/CHECK BATTERY

VOLTAGE — SET METER TO ‘00’ WITH ‘ADJUST 00’ CONTROL — SWITCH II AT
‘PRESSURE SENSOR ADJUST 00’

METER READING

CORRECT

INCORRECT

POSSIBLE FAULTS AND REMEDIES

‘oo’

Other than ‘00’

Battery voltage too low, replace with charged unit.

TEST 4 — CHECK PRESSURE SENSOR PRIMARY WINDING RESISTANCE — PUSH
‘PRIMARY SWITCH’ — SWITCH II AT ‘PRESSURE SENSOR ADJUST’

TEST 6 — CHECK PRESSURE SENSOR Wi
— PUSH ‘GROUND' SWITCH — SWITCH 1I

L.
i
z:m

METER READING

CORRECT

INCORRECT

POSSIBLE FAULTH
N

‘oo’

nQ.

Short circuit to ground in cables
Pull plug from pressure sensor,
replace pressure sensor. If meter i
cables between plug and terminali 7, B
ECU for short circuit. d

Below ‘o’
but not ‘0’

Damage to insulation either in sensor Of
above.

TEST 7 — CHECK TRIGGER CONTACTS IN DISTRIBUTOR — ROTATE DISTRIBUTOR

BY CRANKING ENGINE — SWITCH Il AT ‘DISTRIBUTOR 1’ ’

METER READING METER READING
POSSIBLE FAULTS AND REMEDIES POSSIBLE FAULTS AND REMEDIES
CORRECT INCORRECT CORRECT INCORRECT
Below nominal | Damage to insulation; pull plug from pressure sensor. Alternating Constant at Check terminals 12, 21 and 22 at trigger. Check for
value If meter shows ‘>’ replace pressure sensor. between ‘o’ ‘o’ or ‘1 faulty in-line cable connector. If terminals and cable
and ‘1’ satisfactory, replace trigger unit.
0 Short circuit to ground, or short circuit in primary
winding, Pull plug from pressure sensor. If meter
shows ‘©’, replace pressure sensor. TEST 8 — CHECK TRIGGER CONTACTS IN DISTRIBUTOR — ROTATE DISTRIBUTOR
00.8-1.2 ohms BY CRANKING ENGINE — SWITCH II AT 'DISTRIBUTOR 2’
Above nominal | High resistance connections; check plugs and cables
value for poor connections or open circuits. METER READING
POSSIBLE FAULTS AND REMEDIES
‘00’ Open circuit; disconnect plug and bridge terminals 15 CORRECT INCORRECT
and 17. If meter shows ‘0, replace pressure sensor. If )
‘oo’ ig indicated, check cables. Alternating Constant at Check terminals 12, 21 and 22 at trigger. Check for
between ‘e’ ‘oo’ or ‘1’ faulty in-line cable connector. If terminals and cable
and ‘1’ satisfactory, replace trigger unit.

TEST 5 — CHECK PRESSURE SENSOR SECONDARY WINDING RESISTANCE — PUSH
‘SECONDARY SWITCH' — SWITCH II AT ‘PRESSURE SENSOR ADJUST’

METER READING
POSSIBLE FAULTS AND REMEDIES
CORRECT INCORRECT
3—4 ohms As test 4 Open circuit, disconnect plug and bridge terminals 10
except ‘oo’ and 8. If meter shows ‘0’, replace pressure sensor. If
‘o’ is indicated, check cables.

TEST 9 — CHECK TEMPORARY ENRICHMENT DEVICE — OPEN THROTTLE SLOWLY

— SWITCH IT AT ‘THROTTLE 1’

METER READING

POSSIBLE FAULTS AND REMEDIES

CORRECT INCORRECT

Needle should See next As the fully open throttle is released, the meter
swing between | column needle must remain at ‘. If ‘1’ is shown the
‘1’ and ‘e’ throttle switch is faulty and must be replaced. If
approx. 20 some of the swings are missed as the throttle is
times opened, re-check. If still not satisfactory, replace

throttle switch.







